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THE  ARCTIC  EXPEDITION 

IT  is  pleasing  to  be  able  to  betjin  our  fifteenth  volume 
with  congratulations  to  the  officers  and  men  of 
a  British  Arctic  Expedition  on  their  safe  return.  On 
another  page  we  give  a  summarj'  of  the  results  obtained 
so  far  as  these  can  yet  be  known.    It  will  be  scon  that 
substantial  additions  have  been  made  to  our  knowledge 
in  many  directions,  and  that  the  expedition  must  be 
pronounced  a  success.     True,  the  Pole  has  not  been 
reached,  but  this,  in  the  consideration  of  all  but  the  mere 
lovers  of  sensation,  is  a  small  matter ;  our  explorers  have 
done  the  next  best  thing  to  reaching  it,  Ibcy  have  proved 
that   the  Tolc  was  impracticable  this  year  from  the 
quarter  whence  success  was  most  to  be  expected.  It 
is    evident  from  the  few  hints  which  have  already 
been  published,  that  when  all  the  tale  is  told,  it  will 
be  quite  as  thrilling,  and  full  of  dangers  and  bravery, 
as  any  previous  narrative  of  Arctic  exploration.  So 
far   as    the  conduct  of  the  expedition  is  concerned, 
it  seems  to  have  been  all  that  could  be  wished  ;  the 
original  programme  was,  on  the  whole,  closely  stuck  to, 
and  the  desperately  hard  and  dangerous  work  was  done 
in  the  most  systematic  and  economical  way  at  present 
possible.    Everybody  seems  to  have  behaved  admirably  ; 
there  seems  to  have  been  no  fault  whatever  to  find  with 
anyone  ;  and  so  much  has  Capt.  Nares  endeared  himself 
to  officers  and  men,  that  he  earned  for  himself  the  common 
title  of  "  the  father"  of  the  expedition. 

It  was  hardly  to  be  expected  that  an  expedition,  on 
such  an  errand,  and  with  such  unprecedented  dangers  to 
face  as  this  one  has  had,  would  return  without  casualties ; 
they  have  left  four  of  their  comrades  behind  them.  Of 
these  one  only  died  as  the  result  of  frost  bite,  the  three 
others  succumbing  to  that  most  drc.ided  of  all  Arctic  foes, 
scurvy.  No  similar  expctliuon  ever  kft  any  country  so 
well  provided  with  every tnmg  that  could  be  thought  of 
conducive  to  sustenance  and  protection.  There  was  an 
ample  supply  of  fresh  provisions  of  all  kinds,  sufficient 
medical  staff,  and  all  precautions  were  evidently  taken 
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throughout  the  long  winter  to  keep  everyone  employed, 
and  cheerful,  and  duly  exercised.  Yet,  in  all  the  sledge- 
parties,  scurvy  broke  out  with  a  virulence  and  to  an 
extent  not  experienced,  we  believe,  in  any  recent  Arctic 
expedition.  The  cause  of  this  outbreak  will  no  doubt  give 
much  food  for  thought  for  some  lime  to  come,  some 
thinking  that  the  unusual  length  and  intensity  of  the  dark- 
ness may  have  had  something  to  do  with  it.  The  darkness 
seems  to  have  been  much  more  intense,  and  certainly  was 
longer  continued  than  ever  before  experienced,  and  such 
a  condition,  not  to  mention  its  cfTcct  on  the  spirits  of  the 
men,  must  necessarily,  one  would  think,  exercise  some 
deleterious  physical  influence  on  the  body.  This  is  a 
point  deserving  of  careful  consideration ;  meantime  we 
cannot  but  admire  the  way  in  which  officers  and  men  of 
these  sledge-parties  did  their  work  in  spite  of  physical 
weakness  and  terrible  suffering  ;  it  would,  however,  have 
been  surprising  had  the  record  been  otherwise. 

No  men  could  have  exerted  themselves  more  to  ac- 
complish the  popular,  but  really  minor,  object  of  their 
expedition,  and  none  could  have  been  more  honourably 
baftkd.  The  ice  was  met  with  off  Cape  Sabine  in 
73°  41'  N.,  and  from  that  time  till  the  Alert  was 
compelled  to  take  up  her  quarters  in  82*  2/,  it  was 
a  constant  battle  with  ice  of  a  thickness  never  before 
met  v^ith.  The  ice  was  from  100  to  150  and  even 
200  feet  thick,  resembling  more  a  pell-mell  assem- 
blage of  icebergs  than  the  usual  floes ;  to  have  been 
nipped  between  the  masses  of  such  ice  would  certainly 
have  been  fatal.  Commander  Markham  in  his  daring 
attempt  to  carry  out  the  instructions  of  the  expedi- 
tion by  penetrating  as  far  to  the  north  as  possible,  found 
the  ice  piled  in  such  rough  and  hilly  hummocks 
that  progress  was  only  possible  at  the  rate  of  a 
mile  a  day,  and  he  wisely  returned  after  reaching 
83°  20'  N.,  the  highest  authentic  latitude  yet  attained. 

Capt.  Parry's  long  and  weary  journey,  which  reminds  one 
to  a  certain  extent  of  that  of  Commander  Markham,  w.ts 
only  as  far  as  82°  45' ;  the  Austro- Hungarian  expedition  of 
1872-4  reached  82"  5',  though  they  saw  as  far  as  83°; 
while  Hall  with  the  Polaris  sailed  without  let  or  hindrance 
in  1872  over  the  same  ground  as  the  Alert  and  Discovery 
for  700  miles  to  82°  16'  N.  in  the  short  space  of  one  week. 
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Any  incb  frightrul  ice-barrier  as  that  reported, and,  let  us 
add,  admirably  photographed,  by  our  expeditioil  was  not 
seen  by  Hall  and  his  men  ;  and  lndce<l  it  has  been  stated 
that  had  it  not  been  for  the  scruples  of  the  second  in 
command,  Buddington,  HaU  mndd  have  poshed  still 
further  northwards,  all  on  board,  except  Buddington,  who 
had  no  heart  in  the  work,  agreeing  that  the  undertakiog 
was  perfectly  pFaetieaUe.  Mejrer,  in  his  evidence  hefbra 
the  U.S.  Commission,  declared  that  if  82°  ifi'  could  have 
been  passed,  there  was  nothing  to  hinder  a  ship  reaching 
85°  or  86°  "  or  even  farther.  Had  poof  Hall  not  met  with 
an  untimely  death,  the  attempt  would  certainly  have  been 
made  in  the  following  summer.  This  terrible  ice-barrier, 
then,  before  which  our  expedition  has  wisely  returned, 
does  not  appear  to  be  a  constant  phenomenon  so  far  south, 
fcr  Hall^  observatieas  have  been  generally  accepted  as 
perfectly  trustworthy.  M.iy  there  not  have  been  some 
cause  at  work  in  the  high  north  to  push  the  thick-ribbed 
ice  sooth  to  the  northern  entrance  of  Robeson  Channel? 
This  seems  to  have  been  an  unusually  severe  season  in 
the  north  ;  icebergs  were  met  with  in  abundance  a  week 
or  two  ago  fio'  tooth  in  the  Atlantic,  and  last  week  we 
reported  the  wreck  of  a  whole  fleet  of  whalers  in  the 
Bchring  Straits  region.  If  the  latter  casualty  has  been 
produced  by  ice,  it  would  seem  to  siiow  that  some  cause 
has  been  at  work  this  season  to  render  it  unusually 
imfavourable  for  Arctic  work.  It  is  perhaps  worth 
noting  here,  at  least,  that  1871  was  a  maximum,  while 
1876  is  a  minimum,  sun-spot  year.  The  temperature 
was  undoubtedly  the  coldest  on  record,  ndther  the 

Pi'/iin's  nor  the  Ausiro-Hunf;,ii  i.in  expedition  exjierienrinj^ 
anything  like  it,  namely,  104°  of  frost.  There  was  no  stint 
of  anhnal  life  in  the  region  in  whidi  die  Polaris  wintered, 
and  as  far  north  as  the  expedition  penetrated,  it  was  ob- 
served, while  the  Austro-Hungaiian  expedition  found 
the  <X^b  swarming  with  life  at  their  farthest  nonh 
point.  The  dearth  of  animal  life  is  a  noticeable  feature 
in  the  results  of  our  expedition  ;  it  ceased  altogether  at  a 
ahortdistanceto  the  north  of  the  Alert's  quartew.  The  pre- 
vaiUag  wind  during  the  sojourn  of  the  Polaris  was  from  the 
north-east ;  this  year  it  is  stated  scarcely  any  easterly  wind 
was  noticed,  but  a  strong  current  and  drift  set  constantly 
in  from  the  west  along  the  north  coast  of  America.  We 
mention  diese  points  simply  to  suggest  that  the  conditions 
met  with  by  our  gallant  exi>edition  can  hardly  without 
further  observations  be  regarded  as  the  normal  ones. 
Round  the  Pole  donbdess  iheie  most  be  a  penaanent 
barrier  of  impenetrable  floc-bergs,  for  it  would  be  ridicu- 
lous to  suppose  that  150  feet  thick  ice  of  thousands  of 
square  miles  in  extent  la  melted  and  re-formed  every  year. 
But  is  it  possible  that  usually  this  baixicr  lies  further 
north  than  our  expedition  found  it  ? 

As  to  positi%'e  discoveries,  an  unprecedentedly  rich  collec- 
ticKB  of  observations  in  all  departments  have  been  obtained. 
It  will  be  seen  from  our  map  that  positive  additions  have 
been  made  to  Arctic  geography.  With  the  exception  of 
Hayes  Inlet,  all  the  coast  from  Cape  Farewell  to  the 
northern  end  of  Robeson  Giaand  b  now  laid  down,  and 
considerable  advances  have  been  made  west  along  the 
American,and east  along  the  North  Greenland  coast,  in  the 
foimer  case  to  86^  30^  W.,  and  in  the  latter  to  4^33*  W. 
President  Land  docs  not  exist,  no  land  having  been  seen 
north  of  Cape  Columbia  in  83^7'  N.  It  was  a  pity  thatPeter- 


\Nov.  2,  1876 


mann  Fjord  was  blocked  up  with  ic^  otherwise  it  mi|^t 
have  been  ascertained  whether  or  not  it  ^vides  Green- 
land in  two,  as  has  been  conjectured.  There  is  little 
doubt,  at  any  rate,  that  Greenland  is  an  island,  and  that 
it  does  Mt  extend  right  across  to  Wrangdl  Landas  Petei^ 
mann  conjectured.  For  the  more  important  scientific 
observations  we  must  wait  some  little  time,  but  we  have 
reason  to  believe  they  are  abondant  and  of  the  highest 
value.  The  drift  of  the  current  along  the  North  American 
coaiit  it  will  be  seen,  is  from  the  west,  and  it  is  possible  it 
may  come  right  across  from  Bebring  Straits.  A  roagnifiooa 
series  of  tidal  observations  has  been  obtained,  entirely  con- 
firmatcry  of  the  conclusions  that  Bessels  came  to,  viz., 
that  the  tides  in  the  north  of  Smith's  Sound  come  from 
the  Pacific.  It  would  be  interesting  now  to  know  what 
lies  between  Parry  Islanda  and  th«  «wly  discovered 
coast,  and  whether  cuncntshavean unobstructed  passage 
from  Bchring  Straits  across  thft  Polar  Sea.  The  magnetic 
observations  entirriy  eadoiee  the  theory  on  which  die 
charts  have  been  constructed  ;  and  had  it  not  been  for  a 
change  of  officers  and  an  accident  to  the  clock,  the  pen- 
dnhun  obaervadons  for  determining  the  figure  of  dw  earth 
would  have  been  completed  and  of  the  greatest  interest. 
Capt  Feilden,  the  naturalist,  whose  exertions  are  beyond 
an  pnlae^  obtained  admirahle  lemlts  in  hli  d^art- 
ment. 

We  may  be  permitted  to  say' that  we  think  Capt  Nares 
has  acted  gracefully  and  generously  in  his  selection  of 
names  fi>r  the  lands  discovered ;  the  most  northern  point 
discovned  now  bears  die  name  of  Cape  Columbia.  It 
was  in  keeping  with  this  disposition  to  recognise  Ame- 
rica's claims  to  remembrance  that  Capt.  Nares  paid  a 
deserred  tribute  to  the  biave  HaU  by  aflbdig  t«  Ids  110 
longer  lonely  grave  a  bnss  tablet  containing  a  initaUe 
inscription. 

Altogether  we  have  every  reason  to  be  satisfied  with 

the  conduct  and  results  of  the  expedition,  and  thankful 
that  these  results  have  been  obtained  with  so  little  loss. 
It  might  have  been  otherwise,  for  the  Discovery  was 
within  a  minute  of  being  crushed  by  an  iceberg,  and  had 
it  not  been  for  an  accideni  to  the  AUrfs  screw,  she  would 
certainly  have  pushed  further  north  and  got  into  a  position 
from  which  it  would  have  been  impossible  to  extricate 
her.  Many  lessons  with  regard  to  future  Arctic  weric  aie 
to  be  learned  from  the  experiences  of  this  latest  expedi- 
tion. We  would  also  remind  our  readers  of  the  plan 
advocated  by  Weypredit,  and  recommended  by  aGeimaa 

Government  Commission,  to  establish  at  suitable  points 
all  round  the  Polar  region  a  series  of  permanent  stations 
fifom  which  the  Aictie  citadd  can  be  dowly  but  snrdy 
sapped.  The  recommendations  of  the  German  Govern- 
ment Commission  we  consider  so  important,  that  althouglh 
we  published  them  at  the  timi^  tRe  tUnk  it  appfopriaie  to 
reproduce  them  here  in  the  present  connection,  and  the 
admirable  scientific  spirit  in  which  the  subject  is  ap- 
proadied  is  wortlqr  of  note, 

"  I.  The  exploration  of  the  Arctic  r^ions  is  of  great 
importance  for  all  branches  of  sdence.  The  Commissioa 
recommends  for  such  exploration  the  establishment  of 

fixed  observing  stations.    From  the  principal  station,  and 
supported  by  it,  arc  to  be  made  exploring  expeditions  by 
sea  and  by  land. 
"3.  The  Commission  is  of  opinion  that  the  region 
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which  should  be  explored  by  organised  German  Arctic 
explorers,  is  the  great  inlet  to  the  hieher  Arctic  regions 
situated  between  the  eastern  shore  oT Greenland  and  the 
tvcstem  shore  of  Spitzbergen. 

**  CMuidering  the  resnla  of  the  WMind  GenDu  Aictie 
expedition,  a  prindpal  station  shoald  be  established 
on  the  eastern  shore  of  Greenland,  and,  at  least,  t-.vo 
secondary  stations,  fitted  out  for  permanent  investiga- 
tion of  diflerent  scientitic  questions,  at  Jan  Mayen 
and  on  the  western  shore  of  Spitzbemn.  For  certain 
scientific  researches  the  priodpaT  Station  shonld 
establish  temporary  stations. 
**  ^  It  appeals  veiy  desirable,  and,  so  fiu-  a*  identific 
prefKuatiais  are  oosoenied,  possible^  to  commence  these 
Aroic  explorations  in  the  year  1877. 

"4-  Tne  Commission  is  convinced  that  an  exploration 
of  tM  Arctic  re^ons,  based  on  such  principles,  will  furnish 
valuable  results,  even  if  limited  to  the  region  between 
Greenland  and  Spitzbergen  ;  but  it  is  also  of  opinion 
than  an  exhaustive  solution  of  t}ic  [iroblcnis  to  be  solved 
can  only  be  expected  when  the  exploration  is  extended 
over  the  whole  Arctic  zone,  and  ndicn  Other  countries 
take  ibeir  share  in  the  undertaking. 

''The  Commission  recommends,  thetcfoce,  diat  Ae 
principles  adopted  for  the  German  undertaking  should  be 
comainnicatea  to  the  Governments  of  the  Sutes  which 
take  interest  in  Arctic  inquiry,  in  order  to  establish,  if 
possible,  a  complete  circle  of  observing  stations  in  the 
Arctic  soacs^" 

But  to  come  to  any  final  decision  on  the  subject  at 
present,  as  have  some  of  the  daily  papers,  is  premature, 
more  e^eciai^  as  we  have  only  mere  hints  of  the  work 
of  the  latest  expedition  before  us.  It  is  evident,  how- 
C*er»  that  three  courses  are  open  to  us  :  we  may  rest  on 
oar  oars  and  comfort  oorsdves  with  the  belief  that  no 
more  can  be  done ;  we  may  make  another  dash,  blind  to 
a  certain  extent  it  must  be  with  our  present  knowledge  ; 
or,  accepting  the  recommendation  of  the  German  Com- 
missien,  a  united  and  continooiw  sap  nuy  be  com- 
menced. Bat  in  order  to  come  to  a  wise  decision,  men 
of  science  must  long  ponder  over  the  enormous  mass  of 
new  focts  collected  by  the  expedition,  and  not  until  this 
has  been  done  can  any  opinion  worth  the  stating  be 

possibly  arrived  at. 

Here  we  would  liave  ended  had  it  not  been  for  the 
honentnble  tone  assvmed  by  our  leading  newspaper  in  an 

article  on  the  expedition  in  Tuesday's  issue.  It  will  be 
remembered  that  from  the  first,  for  some  unaccountable 
leasoD,  die  Tima  set  its  fitee  ^pSaatL  the  expedition,  and 
pnphcsied  that  no  good  could  come  of  it  ;  now  it  utters  a 
kody  shout  of  triumph  at  the  supposed  success  of  its 
prophecy.  For  the  Tim$  appears  to  be  so  iH^faifermed 
as  to  believe  that  the  main,  if  not  the  sole,  object  of  the 
expedition  was  to  reach  the  Pole  \  if  it  failed  in  doing 
diis,  then,  in  the  eyes  of  tlie  Timta^  it  was  a  complete 
fiulure.  But  this  is  sheer  ignorance,  real  or  assumed,  on 
tlie  part  of.  the  Times;  for  no  informed  person  ever 
dreamt  that  die  only  object  of  the  well-equipped  expedi- 
tion was  to  gratify  unintelligent  curiosity  and  craving 
ifter  sensation.  The  printed  instructions  of  the  expedi- 
lin  were  essentially  :  "  Reach  the  Pole  if  you  can,  but 
at  any  rate,  in  the  light  of  the  latest  scientific  know- 
ledge, make  all  possible  observations  on  the  multifarious 
phenomena  wUch  can  be  seen  to  advantage  alone 
in  the  Arctic  regions."  These  instructions  liave  been 
fnthfuUy  carried  out  and  nridi  complete  success^  Every 
dfait  was  nsada  to  reaA  the  Poh^  and  whea  the 


results  are  published  it  will  be  seen  that  no  expedition 
ever  bran^  home  a  ridier  harvest    Whether  these 

resulU  arc  worth  the  suffering  and  the  sacrifice  of  life 
which  the  expedition  experienced,  is  a  qnestion  which 
win  be  answered  in  accoitlance  with  onc^s  Ideaof  what 

'  is  worth  running  the  risk  of  life  for.  In  Spite  of  tlie 
scream  of  the  Tinus^  and  although  no  new  market  has 
been  opened,  dM  people  of  diis  oonntry  wilt  simply  fed 

proud,  and  be  ennobled  by  the  thought,  that  the  latest 
deed  of  heroism  has  been  done  by  Englishmen— that 
"  the  ancient  spirit  Is  not  dead." 

The  nation  desired  the  expedition,  scientific  bodies  and 
scientific  men  counselled  it  and  worked  for  it,  Government 
only  after  long  consideration,  willing  and  Ubenrily  granted 
funds  ;  and  out  of  the  volunteers,  officers  and  men, 
who,  well  knowing  all  the  risks  tliat  would  be  run,  eagerly 
offered  thonselves  for  the  service,  a  dozen  similar  expe- 
ditions could  have  been  equipped.  Under  these  circum- 
stances the  Timei  article  is  simply  an  imperunenoe. 


SCHIMPBKS  "MOSSES  OP  EUROPE" 

Synopsis  Muscorum  Eurcf  .roium.  Auctore  W.  P. 
Schimper.  Vol.  I.— Introductio,  pp.  13a  Vol.  II.— 
Spederum  descripdo^  pp.  886w  Edit  s.  Stuttgartiae, 
1876.    (London  :  Williams  and  Norgate.) 

THIS  long  expected  work  has  at  last  made  its  appear- 
ance^ and  all  students  of  bryology  will  be  grateful 
to  possess  such  a  vast  storehouse  of  carefully  arranged 
descriptive  matter  to  help  them  in  the  determination  of 
species  ;  no  easy  task  at  any  thae^  and  sometimes  one  of 
difficulty  and  trouble  even  to  an  expert. 

The  first  edition  appeared  in  ii>6o,  and  we  must  frankly 
admit  that  we  experienced  some  feelings  of  disappoint- 
ment, on  finding  that  almost  the  entire  nomenclature  and 
arrangement  are  identical  with  those  of  that  edition  ;  nay, 
in  some  respects  we  must  look  upon  the  classification  as 
retrograde,  for  while  in  his  classical  wofk  on  the  Sphag. 
nacea:,  ProC  Schimper  strongly  Insists  on  the  devation 
of  this  family  to  the  rank  of  a  class  equivalent  to  those  of 
Mosses  and  Hepaticae,  we  here  find  bim  placing  them 
along  with  Andrtaa  said  ArckUHum,  as  an  appendage  to 
the  mosses,  under  the  title  of  Brvin.t:  anomalk  ;  surely 

I'  a  roost  unphilosophical  mode  of  dealing  with  them,  since 
the  three  genera  hnve  nodiing  dse  in  common  hot  the 
large  saccate  calyptra,  which  had  already  led  Hsmpe  to 
separate  them  as  a  section — Sacc*mt/ria. 

The  Cldstecarpoos  order  heads  the  series,  thongh  the 
author  half  apologises  for  still  retaining  it  "as  being  con- 
venient for  beginners,  and  because  the  position  of  some 
of  them  among  the  Stegocarpi  is  uncertain."  Sevciai  of 
our  best  br)'ologists,  however,  have  long  felt  that  the  soli- 
tary character  of  possessing  a  capsule  without  a  separable 
lid,  is  not  sufficient  to  outweigh  all  other  pdnts  of  struo* 
lure  and  habit,  especially  when  it  also  necessitates  keep- 
ing up  two  parallel  series  of  forms  in  widely  separated 
families,  e.g-f  Pkaseatam^aA  Pottiacea.  We  would  venture 
to  differ  from  our  author,  and  consider  that  Archidium  is 
I  a  near  ally  of  Pleuridimm,  and  that  the  absence  of  a  colu- 
mella is  not  so  momentous  a  ctiaracter  as  to  require  the 
separation  of  these  genera  to  the  extreme  ends  of  the 
system ;  while  Andr*^  as  to  its  vcgeiative  oigans  is 
enentially  GriauniMeow^  but  ia  its  ftoit  standing  apait 
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and  thus  repreiaitiBg'  a  meat  Aitinct  natural  family, 

imitating  .is  it  were  the  Hepnticnn  by  its  quadrifid 
capsule,  but  not  having  any  real  affinity  with  that  group. 

About  200  new  species  are  described  in  tlie  present 
edition,  many  of  thvm  nnly  known  in  a  barren  state,  and 
in  several  instances  misgivings  are  expressed  by  the 
aadior  as  to  their  stability.  We  may  ^anoe  at  some  of 
these  en  passant.  Ephemerum  has  one  near  species,  E, 
Jtutheanum,  and  we  surmise  our  Sussex  plant  \E.  inter- 
medium^  Wils,  tooriturw^  Undb.)  is  also  distinct. 
The  Ephemeraace  really  seem  to  aerit  the  rank  of  a 
natural  family  rather  allied  to  Tnehostemaeea  than  to 
Funariacea,  for  which  the  diminutive  size,  permanent 
protonema,  and  leaf  structure  would  supply  the  chief 
diaracters. 

In  Weissiacfce  \vc  f^nd  .1  >:  r:!  itii^iuin,  a  genus  which 
has  exercised  the  minds  of  most  bryologists  as  to  its 
Sfstematic  positioa,  liot  which  perhaps  is  as  happily 
settled  here  as  is  possible.  Gyroxveisia,  Hytnenestomum, 
Ore»weisia,  and  Rhabdcwdsia,  standing  as  sections  of 
Wtisia  in  (he  previoas  edition,  are  now  raised  to  the 
rank  of  genera.  In  Dicranacfct  \vc  have  also  'a  new 
genus — MetsUria — which  appears  to  be  very  close  to 
IHaranodontium^  and  Campyloptts  now  includes  twelve 
species,  while  those  of  Fissideus  number  no  less  than 
nineteen.  luptotrichum,  Hampe,  is  still  retained  as  a 
genus,  though  its  author  has  himsdf  f^taced  it  by  the 
much  older  name,  Ditrh  hum,  Tiram. 

Didymodon  and  Trichostomum  receive  considerable 
additions,  chictly,  however,  only  known  in  a  barren  state, 
as  is  also  the  genus  Gehttbta^  established  to  receive 
Torhtta  gigantea. 

We  pass  next  to  the  great  genus  Or/Ao/rfVAtt/w,  in  which 
we  find  no  less  than  forty-two  species  j  so  uniform  are 
these  in  habit  and  foliage,  that  they  have  hitherto 
proved  a  most  trouble^  unie  t^roup  to  deal  with,  nOT 
do  we  find  that  the  nine  sections  into  which  it  is 
^fided  help  us  readily  to  determine  the  species.  In  no 
gewis  of  mosses  do  we  require  so  loll  a  aeries  of  speci- 
mens,  for  we  must  have  the  capsule  with  its  calyptra,  and 
with  and  without  tiie  lid,  in  order  satisfactorily  to  deter- 
mine them,  and  we  fear  that  more  species  have  been  esta- 
blished than  will  eventually  prove  tenable. 

Bryum  is  another  genus  rcceiiHng  a  large  accession  of 
species — no  less  than  thirty-four  new  ones — and  Zifria  is 
still  maintained,  though  used  long  ago  by  Sir  J.  E.  Smith 
for  a  genus  of  Riitace<r,  and  therefore  altered  by  I'rof. 
Lindberg  to  Plagiobryum,  which  must  certainly  be 
adopted.  In  the  Addenda  we  also  find  a  new  genus, 
Merceya,  founded  on  the  Eucalypta  liqulata  of  Spruce, 
but  strictly  wc  should  say  that  this  name  must  give  place 
to  ScopelophiLi,  Mitten.  Another  new  ><enus,  Attacoha,  is 
also  established  for  Glyphocirpus  \\\  l4ni. 

Among  Pleurocarpous  mosses,  ili^»r^//a  Careyana  docs 
not  find  a  place,  although  recorded  as  foimd  in  Europe. 
Thuidium  dccipietts,  De  Not.,  the  author  states  he  has 
not  seen,  yet  it  was  distributed  in  Rabcahorst's  Bryo- 
tiieca  imder  both  No.  1,141  and  1,182,  It  has  no  rdation 

to  the  genus  Thuyidium,  is  erroneously  described  as 
monoicous,  and  indeed  can  only  be  regarded  as  one  of 
msny  forms  of  HypHum  evmmHiatmm.  Of  the  great 

tribe  llypncif  thirty-six  new  species  are  described. 

In  the  i^RYiN.^  ANOMAL.^  we  find  Upha^num  now 


numbering  twenty  spedes,  grouped  in  six  sections  aeeerd- 

ing  to  Schlicph ache's  arrangement.  These  we  fancy  will 
have  to  be  somewhat  reduced,  as  it  now  appears  to  be 
oertein  that  to  this  family  at  least,  a  dioicons  and  monoi- 
cous condition  of  the  inflorescence  aoay  occur  in  the 

same  species. 

Neglect  of  the  work  of  other  writers  and  especially  of 
papers  in  the  various  botanical  journals  of  this  and  other 
countries  is  the  principal  shortcoming  of  the  work  before 
us,  and  probably  the  author  has  not  had  time  properly  to 
consult  them ;  in  every  other  respect  the  Synapsis  main- 
tains  the  high  diaracter  it  liad  already  acquired,  for  no 
description  of  species  could  bo  more  accurate  and  pains- 
taldng^  while  the  paper  and  printing  are  superior  to  the 
ordinary  run  of  fcneign  bodes. 

It  will  thus  be  seen  that  Schimpcr's  Synopsis  must 
Still  continue  to  be  the  Standard  work  on  the  mosses  of 
Europe,  and  fitly  comes  to  us  irom  aa  anthor  whose  name 
has  been  identified  with  the  study  of  thcse  iatenstug 
plants  for  the  past  forty  years. 


OUR  BOOK  SHELF 

Outlines  of  Practical  Histoloi^v.  By  William  Ruther- 
ford, M.D.,  F.R.S.  Second  Edition,  (J.  and  A. 
Churdiill,  ll^} 

Whek,  a  year  ago,  we  reviewed  this  work  upon  its  first 
appearance,  it  consisted  of  but  seventy-two  pages,  and 
contained  four  illustrations  ;  the  second  edition  occu- 
pies very  nearly  two  hundred  pages,  and  is  illustrated 
with  sixty-three  woodcuts.  The  enlargement  gives  the 
author  an  opportunity  of  entering  with  considerably 
greater  detail  into  his  subject,  and  he  is  able  to  introduce 
much  new  matter.  Among  the  most  important  additions 
we  may  mention  a  chapter  on  the  optical  principles  upon 
which  the  mienMOOpe  is  constructed,  including  immersion 
lenses,  and  an  instrument  manofoctnied  by  Mr.  Swift  of 
London,  which  is  apparently  as  good  as  those  of  conti- 
nental celebrity.  The  histological  sections  may  be  said, 
practically,  to  be  re-written,  for  to  almost  every  one  is 
added  matter  of  great  value,  essential  to  all  but  the  mercat 
eoiruiifn.xr.  Among  these  we  notice  par.igraphs  upan 
the  etTects  of  ^scs  on  the  blood,  the  enumeration  of  the 
discs,  the  "  pnckle  "  celts  of  the  epidermis,  lymphatics  of 
the  diaphragm,  coverings  of  hair,  stractore  of  the  retina 
and  of  the  cerebral  convolutions  In  the  fourth  part  of 
the  work,  which  is  devoted  to  general  considerations 
regarding  histological  methods,  the  application  of  vapours 
and  g.ij  -s  to  tissui  s  is  cvpla'ncd,  as  are  the  hot  stage  for 
the  microscope,  with  it^  heitint;  appara'u?  and  the  moist 
chamber  of  Dallin;_;er  and  IJrys  talc.  The  author's  micro- 
tome IS  figured,  as  is  the  apparatus  necessary  for  injecting 
tissues  by  the  pressure-bottle.  All  the  figures  are  ex- 
cellently drawn,  and  very  lucid^  and  so  greatly  liaa  ^e 
book  increased  in  value,  instructive  as  it  was  bdbr^  that 
we  feel  quite  justified  in  recommending  those  who  peescss 
the  first  edition  to  purchase  the  secood,  and  those  who 
arc  studying  the  first  principles  of  piactwad  histoh^  to 
obtain  it  without  faiL 

A  Study  of  tkt  Rhatie  Strata  of  the  Valdi  Ledro  in  the 

Soul/tern  Tyro!.  Ry  T.  Nelson  Dale,  jun.,  Member  of 
the  Geological  .Society  of  France.  Pp.  69,  with  Map 
and  Sections.   (Paterson,  New  Jersey,  1876.) 

On  the  western  side  of  the  Lago  di  Garda  is  situated  a 
tract  of  Secondary  rocks  which  has  been  9omparativcly 
little  explored  by  geologists.  Lying  as  it  does  exactly  upon 
the  Austro-Italian  frontier,  this  area  has  neither  been 
described  by  Stopp  iui  and  the  Italian  geologists,  nor  has 
it  received  full  justice  from  the  otiicers  ot  the  Vienna 
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f^eolot^sche  Reichsanstalt ;  and  under  these  circumstances 
Prof.  Zittcl  of  Munich  has  pointed  it  out  to  the  author  of 
the  present  paper  as  a  promising  field  of  study.  Mr. 
Dale's  work  «  trenainly  Vie  of  considerable  use  to  future 
explorers  of  the  district,  though  not  carried  out  in  sufficient 
detail  to  warrant,  in  his  own  case,  anjr  very  important 
generalisations.  Indeed,  the  memoir  consists  almostwhoUy 
of  transcripttoiM  of  notes  and  rough  drawings  of  sections 
idating  to  a  nnmber  of  different  localities  wnidi  are  indi- 
cated by  reference  to  a  key-map.  The  aadior^  general 
conclusions,  so  far  as  they  go,  are  shown  in  a  very  clear 
and  useful  table,  firom  which  it  appears  that  at  this  point 
of  the  Alps,  the  J  urn  ^  sir  and  Rli.xiic  strata  fincluding  in 
the  former  the  Titiioni.m)  have  a  united  thickness  of  from 
6,000  to  7,000  feet.  \'.ist  as  i-5  the  estimate,  no  one  ac 
quainted  with  this  or  the  surroimdmg  districts  will  be 
mdfned  to  regard  it  as  excessive. 

Mr.  Dale  has  evidently  made  good  use  of  his  oppor- 
tanities,  so  far  as  they  have  gone,  and  has  given  us  in  this 
memoir  the  lesulls  ot  a  pieoe  of  well-directed  observation. 
Wehope  tobave  fitrther details  fiom  bis  pen  concerning  the 
same  interesting  region.  The  list  of  errata^  which  is  rather 
long  for  a  memoir  of  the  proportions  of  the  present,  does 
notOj  any  means  exhaust  the  whole  of  tlx-  jirir.tcr's  errors. 
We  are  tempted  to  fear  that  .Mr.  Da!c  is  not  sufticiently 
careful  in  keeping  so  distinct  from  one  another,  as  behoves 
a  working  geologist,  his  notes  relating  to  various  subjects  ; 
for,  by  some  strange  chance  a  stray  page  of  a  sermon  seems 
to  have  fallen  into  the  bands  of  the  compositor  and  to 
have  been  set  vp  by  hbn  at  the  end  of  the  author's  geolo- 
logical  notes.  J.  W.  J. 


LETTERS  TO  THE  EDITOR 

\T1U  EJilcr  Jots  lU't  /'li'I.l  himitlf  rttf^  'tut'-U  for  i'/'iitivt;  ,xpressed 
by  his  carreif'K^ndfnti.  A'liiftfj  ,,ir;  .':<■  iitriirhiKir  to  return, 
or  to  forro/'i'n,!  th  -      i.'rr,         r,-;,-, /,-/  "lanuftf^bt 

A'o  nciice  it  laitn  oj  anonymoHs  commHHitatiom,\ 

**Oe^r*phieal  Distiibotlon  of  Animals** 

I  FtND  that  .Mr.  W.illace  in  his  new  work  on  lire  "Geogra- 
phical Distribution  of  Animals"  when  stating  the  limits  of  hu 
Ceylon  sub-region  (vol.  i.  p.  327),  givci  among  miiiiunuls  ilic 
genus  Tufi<svi  an  J  among  birds  "a  species  of  ii/n'>/Atn«r,  whose 
nearest  ally  is  in  J.iva  "  as  characterittic  of  that  sub-region. 
Further,  in  the  tabular  ».l.itement  (vol.  ii.  p.  187),  Tiiptia  is 
alCOKCther  omitted  (nyw  iSc  Iinlum  iub-rcgioil. 

It  is  not  my  intention  to  enter  here  into  tlie  general  question 
of  the  divisions  of  the  oriental  region  which  Mr.  Wallace  ha.s 
a^lopted.  The  subject  h.xs  I  know  been  undertaken  by  at  least 
one  well-knuwn  Indian  na'uralist.  My  objeel  at  present  is 
limply  to  rccorfi  the  fail  that  I  have  found  both  Tufiata  Eiliotti 
and  ^luo/'AcnHs  /A'/  run^jitig  togeiher  far  to  the  north  of 

the  liiiiiu  given  by  .Mr.  \\  .iKace  for  his  Ceylon  sub-region. 

Tupaia  I  first  met  with  at  an  elevation  uf  about  I, SCO  feet  in 
t'lC  Sutpuru  Hills,  near  the  J\uhinari  plateau  m  the  Central 
Provinces  (IM.A.S.  B.,  .\piil,  1S74),  lit.  22' 20'.  Siilwequently 
I  found  it  in  Sambalpur,  which  ii  the  mo:st  eastern  district  of 
the  Central  Provinces  (lat.  21°  30').  But  the  former  docs  not 
e»cn  give  its  extreme  northern  limit  as  it  h:is  l>een  found  in  the 
Kurrucpur  hUls  ot  ihc  ^^onghyr  district  (1  it.  25'). 

Myiophonus  Ilorsfieltii  I  tirst  shot  in  Sirguja — a  native  stite  in 
Western  Bengal  (lat.  23").  Afttnvard^  in  the  Sutpuru^,  where 
it  occurred  with  Tupaiti  as  above,  and  iiiinlly  I  oUlaine<l  it  also 
in  Sambalpur,  where  it  was  found  a',  elevations  under  1,000  feet 
alxjve  the  sea.  Stdl  further  north  it  ha?  lieen  olitaincd  at  .Mount  , 
Aboo  ("  .Stray  Feathers,"  vol.  iii.  p.  469),  lit.  25  .  j 

Myiophonus  is,  it  is  true,  included  in  .Mr.  \Val!ace"s  list  of 
OtientaJ  genera  in  Central  India,  but  its  special  cmp'.cyraent  as 
1  characteristic  form  of  the  Cevlon  tub-region  seems  scarcely  i 
compatible  with  a  knowlolge  of  ItS nOW  SiCeBSinSd  WidS  nUlge 
through  continental  InHia. 

I>unng  the  ensuinij  llcld  season  I  cxivcct  to  be  crg.igcd  in  the 
};^>logical  examination  i.if  one  of  the  \viide^t  and  icxst  known 
rls  of  India — the  area  between  the  Godaven  and  ,\lahanudi 
vera.  I  have  great  hopes  of  discovering  there  lurther  facts 
Rgirding  the  range  of  species  whi  se  limits  ate  nu*  only  iriij  c:- 
wly  kiMwn.    In  the  meantime  I  may  state  that  during  the  1 


present  year  I  have  shot  I/urfv-ta  fascial  us  in  Simbalpur,  thus 
confirming  the  late  C  il.  Tnkcirs  st.ircmcn;  uf  its  occurrence  in 
the  same  general  tract  of  country.  The  above  allusion  to  Tupata 
Irads  me  on  to  reooid  bMS  that  I  faavBMt  With tiTO Other  ^sdcs 

of  the  genus. 

During  an  ornith;>lo7lcil  tour  which  was  made  in  1873  by  a 
party  o(  which  I  was  a  member— through  the  iibinds  of  the 
Andaman  and  Xicohar  groups  -*e  oLitiined  a  s|)cciesof  I'upain 
on  the  Islin  i  (<f  Prcparis.  Our  specimen  appears  to  be  identical 
witli  T.  Peium.is,  which  occur*  from  Pegu  to  SiLkim,  1)11  the 
Great  Kicobar  we  .^hot  a  specimen  of  the  (pccies  described  in  the 
Novara  account  as  Xi,,<f'  tHentit,  and  OOlUidmd  thw  10  be 
worthy  of  generic  distinction. 

In  Preparis,  it  may  be  adJcfl,  we  a'sT  shot  a  small  grey 
squirrel  which  is  allied  to  if  not  uicntic-d  with  -S'.  Assamtntis. 
These,  with  a  monkey  (J/,  cathinarius  .•'),  pigs,  and  prubably  rats 
.ind  bats,  con>tiiu'.e<I  so  far  as  wc  could  ascertiin  the  mammal 
fiuna  of  the  island. 

Preparis  I  shouM  pcrlup;  ex|ihin  i^  the  most  northern  of  the 
Andaman  grouj)  lying  bL:l'.vccn  (_'ap<'  Negrais  ami  the  Cocos. 

Mr.  Wallace  has  1  observe  included  the  Niobar  Islands  in 
the  Malayan  sub  region  and  the  .Andamans  in  the  Indo-Chine.se. 
This  separation  of  the  two  groups  is,  I  believe,  fully  justiiicd  by 
the  facts. 

Some  years  a^o  when  working  at  the  avifauna  of  these  islands 
(J..\..S.  1!.,  1S72,  [1.  274),  while  recoj;ni-.ing  the  fact  of  a  number 
of  .species  being  common  to  both  grou|)s,  I  coold  not  resist  a 
conviction  as  to  the  existence  of  a  strong  MalaySB  Stsatpapoo 
the  birds  which  are  peculiar  to  the  Nicobars. 

In  conclusion  Mr.  Wallace's  magnificent  work  needs  no  praise 
from  me  ;  but  as  a  field  worker  and  obwrver  I  may  perhaps 
Yen-Ill L-  liL-rr-  to  oiTer  my  thanks  for  tlw  vsluablc  mine  of  iate^ 
malion  which  it  afford*.  V.  Ball, 

CrioMa*  S^ober  28  GeotaghalSmigr  of  India 


Bmopeaa  Polygalas 

In  view  of  a  monograph  of  the  order  Polygalacea;  which  I 
have  in  preparation,  may  I  make  use  of  your  columns  to  say  that 
I  should  be  greatly  obliged  to  any  correspondents  who  can  send 
me  specimens  of  any  of  the  less  coimion  European  Polyxulas, 
especially  P.  txr'it,  monspfli.v  t,  tni.  r,ipkyU,t,  uixjtUis,  Pri-tlii, 
niarcnsis,  flavescfns,  rosfa,  sif'iru.i,  .upimt,  TtntUosa,  anatolua, 
or  any  well-marked  varieties.  I  sh.ill  lie  glad  to  ofiST  IB  eKChangS 
specimens  of  gome  of  the  rarer  Itritish  plants. 

6,  Park  Village,  East,  Regent's        AUTEID  W.  BSKKITT 
Park,  London,  October  28 

The  Solidity  of  the  Earth 

In  his  opening  address  to  the  Mathematic.1l  and  Physical 
Section  of  the  British  .-Vs^  jciation,  .Sir  William  Thujnson 
affirmed  "wilhalma>t  perfect  certtinty,  that,  whatever  may  be 
the  relative  den^tics  of  rock,  solid  and  melted,  or  at  about  the 
temperature  of  lifjuefiction,  it  \^,  I  think,  quite  certain  that  cold 
solid  rock  is  denser  than  hot  melted  rock  ;  and  no  possible  degree 
of  rigidity  in  the  crust  cuald  prevent  it  from  breaking  in  [ncccs 
and  sinking  wholly  t>elow  the  li<iuid  lava,"  and  that  "  this  jiro- 
cess  must  go  on  until  the  sunk  portions  of  the  crust  build  up 
from  the  b  Jlloin  a  sulticieiit'y  clo-e-nbl>ed  skeleton  or  frame,  to 
allow  fresh  iricrustatiuii?,  to  remain  Lr  dgiiig  across  the  now  small 
areas  of  lava,  pools,  or  iikcs  '  |\\ri:KK,  vol.  xiv.  p.  429). 

This  would  doubtless  l>c  the  CJse  if  the  material  uf  the  earth 
were  chemically  homogeneous  or  of  equal  specific  gravity 
throughout,  and  if  it  were  chemically  inert  in  reference  to  its 
superficial  or  atmosfihcric  surroundings.  Uut  such  is  not  the  case. 
All  we  know  of  the  canli  shows  that  it  is  comjxised  of  materials 
of  varying  specific  gravities,  and  that  the  range  of  this  variation 
exceeds  that  which  is  due  to  the  dilTercnce  between  the  theoreti- 
cal internal  heat  of  the  earth  and  its  actual  surface  tenii)eri»ture. 

We  know  by  direct  experiment  that  these  materials,  when 
fused  together,  arrange  themselves  according  to  their  specilic 
gravities,  with  the  slight  mollification  due  to  their  mutual  dilTusi- 
bilities.  If  wc  take  a  mixture  of  the  solid  elements  of  which  ihc 
earth,  so  far  as  we  know  it,  is  composeil,  fuse  llicm,  and  leave 
them  expose  1  to  atmospheric  action,  what  iviil  occur  ? 

The  heavy  metals  will  sink,  ihe  heaviest  to  the  bottom,  the 
lighter  uieta'is  (i.f.  ihose  we  call  the  metals  of  the  earths,  because 
they  form  the  lla^ls  uf  the  enth's  crust)  will  rise  along  with 
the  -Tilicitii,  Ac,  lu  the  >arf.»ce  ;  these  and  the  silicon  will  oxidise 
and  combine,  forming  sdicatea,  and  with  a  sufficient  supply  of 
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carbonic  acid,  some  of  them,  such  as  calciiirti,  magnesium,  \c., 
■will  form  c.uhonates  when  the  tcmpcratuic  sinks  l«.'to\v  that  of 
the  dissociation  of  such  compounds.  The  scoria  thus  formed 
will  float  upon  the  heavy  metals  below  and  protect  them  from 
cooling  by  resisting  their  radiation  ;  but  if  in  the  course  of  con- 
traction of  this  crust,  some  fissures  are  formcJ  reathiiig  to  the 
oiclted  metals  below,  the  pressure  of  the  floating  solid  will  inject 
tte  flnid  metal  upwatds  into  these  fissures  to  a  height  corre- 
aponding  to  the  floatation  depth  of  the  solid,  and  thus  form 
nelallic  veins  permeating  the  lower  strata  of  the  crust  I  need 
■cmrcdy  add  that  this  would  rudely  bat  fairly  represent  what  we 
koow  of  the  earth. 

But  it  may  be  objected  that  I  only  describe  an  imaginary  ex- 
periment. This  is  true  as  regards  the  whole  of  the  materials 
united  in  •  tingle  fusion.  NolHxty  has  yet  produced  so  com* 
platen  BmM  wtth  platinum  and  ;;nlii  in  the  centre,  and  all  the 
Other  metals  arranged  in  theoretical  order,  and  with  the  oxidised, 
■Uicated,  and  carbonated  crust  outside ;  but  with  a  limited 
number  of  elements  this  has  been  done,  is  being  done  daily,  on 
a  scale  of  sufficient  magnitude  amply  to  refute  Sir  William 
TboflPMo'a  description  of  a  fused  earth  solidifying  bfm  the 
centN  ontwrnrdi. 

Tblt  n&tatkni  is  to  be  teen  ia  oar  bbafc  fimien,  refining 
teanm  puddling  funaces,  Bessemer  hdhs,  steel  meMng  pots, 
o^eb,  Mombjr  cnMBiles ;  in  fact,  in  elamt  eveijr  netelnuiicel 
cpeittiQa  doiwB  to  tte  simple  fuiaa  of  lend  or  aoMer  a  % 
pMariMi^ledle>«lUi  it*  iuBUiarliaeliBg  crust  of  droasflroadte 

Aa  aa  emaiple  I  vUt— on  eeeonnt  of  ita  simplicity— tnke  die 
Ofiaa  keatth  lineiy,  and  the  refining  of  pig  iron.  Here  n  metaUic 
ittiilan  of  boo,  siUcon,  carbon,  snl|diar,  ftc,  ia  simply  fosed 
and  expoacd  to  Iheaeperiiclil  action  «  MBO^lMfk  air.  What 
Istheresolt? 

Oxidation  of  the  more  oaldbable  eoMtftnents  takaa  place,  and 
tbeae  oxides  at  once  arrange  tbemsdvea  according  to  their  specific 
gravities.  The  oxidised  carbon  forms  atmondierie  matter  and 
rises  above  all  as  carbonic  add,  then  the  oxiduoi  silicon  being 

lighter  than  the  iron  floats  above  that,  and  combines  with  any 
aluminium  or  calcium  that  may  have  been  in  the  pig,  and  wiin 
come  of  the  iron  ;  thus  ronnirc;  a  siliceous  crust  closely  resembling 
the  predominating  matenai  ot  the  earth's  crust  The  cinder  of 
the  blast  furnace,  which  in  like  manner  iloiits  on  the  top  of  the 
melted  pig  iron,  resembles  stiil  more  clLi-.cly  the  prevailing  rock- 
matter  of  the  tar;b,  on  accnunt  ot  the  larger  proportiOO(  and  the 
varied  compounds  o(  earih-nictaU  it  contains. 

When  the  oxidation  in  the  I'lnery  is  canied  far  enough,  the 
melted  material  is  tapped  out  into  a  rectangular  basin  or  mould, 
usually  about  lO  feet  long  and  about  3  fret  wide,  where  it 
settles  and  cools.  Daring  this  cooling  the  silica  an<l  silicates — 
ijt.f  the  rock-matter — tepsrate  from  the  metallic  matter  and 
solidify  on  the  surface  as  a  thin  crust,  which  bebavts  in  a  very 
intcresling  and  instructive  manner.  At  first  a  mere  s.kin  is 
formed.  This  gradually  thickens,  and  as  it  thickens  and  cools 
becomes  coiru|;ated  into  mountain  chains  and  valleys  much 
higher  ond  deeper,  in  proportion  to  the  whole  ma-ss,  than  the 
monntain  chains  and  valleys  of  our  plam-t.  Atter  this  crust  has 
thickened  to  a  certain  extent  volcanic  action  ci-nimcnces.  kifis, 
dykes,  and  faults  are  formed  1  v  the  slim  k.ij^L-  of  tlie  metal 
below  and  streams  of  lava  arc  ejected.  Here  and  there  tliese 
lava  streams  accumulate  around  their  vent  and  form  isolated 
conical  volcanic  mountains  with  decided  craters,  from  which  the 
eruption  continues  for  some  time.  These  volcanoes  nre  relatively 
far  higher  than  Chimboraio.  The  magnitude  of  these  actions 
varies  with  the  quality  of  the  pig-iion. 

The  open  hearth  finery  is  now  but  little  used,  but  probably 
some  are  to  be  seen  at  work  occasionally  in  the  neighbourhood 
of  Glasgow,  and  I  am  sure  that  Sir  William  Thomson  will  find 
a  visit  to  one  of  them  very  interesting.  Failing  this  he  may 
eanly  make  an  experiment  by  tapping  into  a  good-sized  "  cinder 
bogie,"  some  melted  pig-iron  from  a  puddling  furnace  (taking  it 
just  More  the  iron  "comes  to  ramre  "),  and  leaving  the  melted 
mixture  to  cool  slowlv  and  ui.  I  .s  .1 1  ed. 

For  the  volcanic  phenomena  alone  he  need  simply  watch  what 
occurs  when  in  the  ordinary  course  of  puddling  the  cinder  is  run 
into  n  large  bogie  and  the  bogie  is  left  to  cool  standing  upright 
I  need  scarcely  add  that  these  phenomena  strikmgly  ibostrate 
and  confirm  Mr.  MsUctt's  theory  of  earthquakes,  volcanoes, 
and  monntain  formation. 

In  merely  passiqg  through  an  iran4na]dng  district  one  may 
see  the  remits  of  what  1  have  called  the  vokanic  action, 
aimnhr  olneniag  the  imm,  of  Ihoae  ogatcrahaped  or  cnbical 
Uochior  dadcr  fhrt  amhe^  in  tte  vMnity  of  nvy  Uait 


furnace  that  ha?  l>ccn  at  work  for  any  time.  Kadial  ridges  or 
consolidated  miniature  lava  strcarn-  are.vi'<ihle  on  the  ex(X)sed 
face  of  nearly,  if  not  quite  all,  of  these.  They  were  ejected  or 
squeezed  up  from  below  while  the  mass  was  cooling,  when  the 
outer  crust  had  consolidated  but  the  inner  portion  s'ul  remained 
liquid  Many  of  thefe  are  large  enough  and  sufTiciently  well 
marked,  to  be  visible  from  a  railway  carri.ige  passing  a  cinder 
heap  near  the  road. 

1  intended  to  have  made  a  few  remarks  upon  another  of  Sir 
William  Thomson's  arguments  for  the  earth's  solidity,  but  the 
pressure  of  necessary  business  compels  me  to  postpone  them. 

w.  Matiixu  Wiixiams 
Belmont,  Twickenham,  October  17 

Are  We  Drying  Up? 

In  Nature,  vol.  xiv.  p.  527,  there  is  an  article  condensed 
from  one  by  Prof.  Whitney,  with  the  alarming  title  "AfoWo 
Drying  Up  ? "  with  a  number  of  facts  to  prove  that  we  are— 
that  in  the  temperate  zone  at  least,  the  supply  of  water  in  the 
rivers  and  lakes  is  failing  at  a  more  rapid  rate  than  the  dotme* 
tion  of  foresU  will  account  for. 

Supposing  this  to  bo  true,  it  can  have  only  one  of  two  causes : 
a  deereasem  fho  arse  of  the  ocean,  from  which  the  rivers  are 
aappUed  through  evaporation  and  miniBlli  ore  diminution  in 
the  aapplj  of  heat  from  the  cm^  whidt  wonld  of  oonae  diminish 
ovno(ation» 

It  la  aearcdf  BCceisBiy  to  mf  that  any  perceptible  dacNaae  In 
the  area  of  the  ocean  during  historical  Iibm  ia  theoRtically  molt 
improbable,  and  that  practkally  tbcflt  is  00  evidence  of  it. 

A  duiinntion  in  the  radiation  of  beat  from  the  sun  is  not  im* 
posnble :  snd  it  is  alio  ahown  in  Ae  eonduding  paragraph  of 
your  aitide^  that  a  dinunution  in  the  obliqnily  of  the  eoptk^ 
which  I  believe  to  now  ^oing  on,  must  tend  to  dminfah  tfm 
supply  of  solsr  heat  to  the  higher  latitodei,  and,  oonieqnca^, 
to  diminish  evaporation  and  rainfall  there. 

But  were  it  true  the  supply  of  heat  to  the  temperate  zone  were 
sensibly  diminishing  from  either  of  these  two  causes,  the  fall  of 
temperature  would  be  quite  as  noticeable  as  the  diminution  of 
rainfall  ;  and  we  should  have  prcvof  of  this  from  historical  evi- 
dence as  to  the  distribution  of  cultivated  and  wild  plants.  But 
there  is  no  general  evidence  of  the  kind.  In  Iceland  and 
Siberia,  it  is  true,  there  appears  to  Im:  some  evidence  of  the 
summers  having  become  colder,  but  in  the  more  temperate 
regions  the  range  of  cultivattd  plants  seems  to  have  remained 
unchanged,  or  at  Ica-st  not  to  have  receded,  from  the  earliest 
periods  of  which  w<-  have  any  record. 

It  appears,  therefore,  most  likely  thjit  the  diminution  of  rain- 
fall, whcie  It  really  exists,  is  a  mirsf)y  local  phenomenon. 

It  seems  to  be  forgotten,  that  while  any  local  diminution 
of  rainfall  is  certain  to  give  proof  of  itself  in  unfilled  water- 
courses, any  corresponding  increase  of  rainfall  in  another  locality 
will  not  jirove  itsell  in  any  equally  vi'if>le  way. 

There  afifiears  to  be  little  do'.ibt  of  the  recent  desiccation  of 
the  rci;i(,!i  n  lund  the  Caspian  and  Ar.i!  Seas,  but  it  admits  of 
bcinf;  c-iiilaintd  l>y  a  local  cause.  The  Caspian  has,  wdhin  the 
latt  :<•»  tlii'usand  years,  been  cut  ofTby  a  gcolotjical  cl:.iiij;i-  from 
the  IMack  Sea  or  the  Arctic  Ocean,  or  from  both  ;  since  then  it 
has  shrunk  it:  conscciucnce  of  the  excess  ot  evaporation  over  rain- 
fall, and  the  more  its  area  has  diminished,  the  less  is  the  rain- 
fall of  the  surrounding  regions. 

Some  of  the  facts  quoted,  showing  that  rivers  are  ceasing  to 
be  navigable,  do  not  necessarily  prove  that  the  rainfall  is  less  than 
formerly,  but  only  that  the  flow  of  the  rivers  is  less  tegular.  It 
appears  certain  that  the  destruction  of  forests,  and  the  introduc* 
tion  of  agricultural  drainage  tend  to  this  result,  by  throwing  the 
water  more  rapidly  off'  the  land.  But  there  is  also  a  good  deal 
of  evidence  to  show  that  the  destruction  of  forests,  and  of  vegeta- 
tion generally,  tenda  to  dhniniih  rainfall.  The  most  satiifactorv 
instances,  in  every  sense,  are  those  of  the  converse  kim^  wluch 
show  that  rainfall  may  be  increased  by  the  judicious  foaWflng  of 
vegetation.  I  will  mention  a  few  of  these  which  occur  to  me, 
without  being  able  to  remember  my  authorities. 

In  Lower  Egypt,  rain  has  become  much  commoner  since  the 
formation  of  extensive  date*lree  planlalions ;  and  the  flow  of 
water  in  the  Kedron,  in  the  new>baoihood  of  Jerusalem,  has 
become  mow  ahondant  and  numar  linoe  the  planting  of  grove* 
ofmolbefiyaadolherlieasnbwttilnoiiiOM.  utheatidvweanic 
Iilaad  of  Aaaanaicn,  where  tiaei  wotiM  not  hav  lived,  iboaptsa 
of  minham  bon  atimelad,  by  jdanting  ao^  harbaeeoua  plaali 
aoawbwtaMoteendw  thoafooal  poimanant  dwoght  He 
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fatroduction  of  cuhivnlion  in  liic  iiciplibouriiood  of  the  Grett 
Salt  Lake  of  North  America  has  inc-;o;i,cil  the  rainfall,  and 
auaed  the  level  of  the  lake  to  rise.     Juski  h  John  Murphy 

Ant'edon  rosaccus  (Con, alula  rosacea) 
Til  F.  communication  from  Majui  litl-  II.  I^aii^  in  NATfRE, 
Tol.  xiv.  p.  527,  as  to  ttie  abundant  oipture  of  ComaluUi  rcsacfci 
in  Torbay  by  hinwclf  and  Mr.  Hunt  with  the  dreilgc  during;  last 
month,  is  a  valuable  contribution  to  the  study  of  the  question  of 
the  ap)  fArance  and  disappearance  0  certain  niarjne  animals  in 
Certain  iLic.ilitic;  rcs]>ectinj;  which  we  know  so  little.  It  is 
jj.ccially  iiitere-tintj  to  the  l?irrain);ham  Natural  History  an<l 
Micro>cop:cal  Society,  and  as  president  of  the  Society  and 
reporter  during  the  marine  cxcuriion  to  Tci^;nm(julh  in  1S73, 
al!udL<l  to  by  Major  Lang,  I  must  v  v  that  I  rend  it  with  very  {jreat 
suri]n>c  and  pleasure.  My  kno.'  loJ^c  of  ilic  locality  has  ex- 
tended over  a  periivi  of  about  tlurtccn  year?;,  and  during  lliat 
time  I  have  on  several  occasi' ins  dredged  the  ground  wIj.  jIi  l  e 
mention*,  and  never  once  ^uceccKd  in  taking  an  adult  q  ctiiiicn 
of  (he  rosy  feather  .star,  nuicli  less  the  moie  mtt  rcsii:  ^^  (  cduncu- 
late  form  of  it.  I  have  not,  however,  drcdj^ed  ilin  ■  ^nce  our 
marine  excursion.  Mr.  Gobsc,  whose  expetitn;  r  1  .  ly  large, 
and  who  resides  in  tlic  nei^hbourho.  d,  to  whorr;  I  :  h  i\\\  d  our 
mounted  specimens,  had  never  before  seen  the  v  inial  in  th.it 
form,  anti  there  is  no  mention  made  of  the  ailult  animal  in  anjr 
of  his  descriptive  we  rks  except  in  "  A  Wax  at  the  Shore,  ' 
iriiereat  p.  182  he  states,  "  Wc  jometiraes  but  very  rarely  find 

on  this  COUt  a  very  lovely  form  of  this  class  of  animals  

Ctmalula  resaaa,  a  fine  specimen  of  which,  t>kcn  by  myself  in  a 
littl<!  cove  near  Torquay,  1  have  delineated."  This  was  wntten  in 
1864.  In  the  year  previously,  I  believe.  Prof.  AUm.in  drc<l^;ed 
the  same  locality,  and  comanniaoed  to  the  Royal  Society  of 
Ediabaigha  paper  "On  a  pre^brachial  sta{>c  in  the  develop- 
aott  of  CmmCmh,"  founded  on  a  single  specimen  which  he  took 
on  the  oCGMiMk  It  is  a  most  rcm.trkabte  circumstance,  there- 
fore, that  tal  tfM  tpMC  of  al  oiu  U;ree  years  the  species  should 
have  beooow  numerous  to  the  extent  alluded  to  by  Major  Lang, 
BMC  than  a  hundred  bdoif  taken  in  one  haul  of  the  dtedKe  i 
The  marine  naturalist  who  year  by  year  finds  hi»  favourite  spcci- 
Mcni  disiiipe.ir  ng  on  ojany  |»arts  of  the  coast,  will  derive 
loeoe  oonsolation  liom  Major  Lang's  communicatioo  as  a  set -off  to 
disappoiiitiBcnti  diewhere.  I  notice  that  Major  Lang  uses— as  I 
did  in  1873— the  nomenclature,  Comattda  rotatta  ol  L«marck. 
Will  he  forgive  me  informnis  him  of  what  1  was  then  ignorant— 
that  Dr.  Carpenter,  levenmg  to  the  previous  designation  of 
Freminville,  has  adopted  Anttdon  rosaceus — and  at  the  same 
time  directing  his  attention  to  the  two  wonderful  and  exiiaustive 
monographs  on  the  animal  in  the  Pkiit^^od  Ttamtutions  :— 
1|)  "On  the  Erabryoyeny  of  AntedoH  rfsactus,"  hy  Sir  Wyville 
Thomson,  at  page  513.  for  the  year  1865,  and  (2)  "  Ucsearchcs 
on  the  Structure,  Phystolt^,  and  Development  of  Aniaion 
rtstttau,"  by  Ur.  Carpenter,  at  page  671,  for  the  year  1866  ? 
BiminghjuD,  October  ao  W.  K.  Uughss 

CateipUlan 
\m  tbs  expeiiiBCBt  icbted  bdoir  bic  mm 
h  appcan  to  n*  daaeryiu  of  notice  in  vefcsence  to  fautfaict  and 
cvoliitiaii.  Hw  uweenful  lemk  of  the  Mpariment  in  a  ringle 
CMM  btt  year  M  ma  to  repeat  it  on  a  naewhat  larger  scale 
Ail  aotonin.  On  September  25  I  pkoad  a  nnmber  of  the  cater- 
pOhrs  of  Pieris  brasska  in  booK^  and  fed  tbsm  with  cabbage 
till  they  began  to  spm  up.  At  soon  as  they  had  attached  them- 
tdvca  the  tail  and  tpim  the  sutpensoiy  girdle,  and  therefore 
kjon  tha  odarion  of  the  cbrysaha,  I  cat  the  girdle  and  caused 

t  thenaniier  of  the  Susfmii. 

and 
in 

which  the  experiment  was  fidrly  tried  to  mht  OftheM,/ir«r 
CHK  out  suceenfeUv,  thednywUdt  mahitaining  thdrboUof  the 
caterpillar-skin  nam  tbej  haa  necwded  in  batariag  fiienidvca 
by  their  anal  honks  to  dw  lilk  tOUUdt  the  caterpillars  were 
attached  The  otiier  fsn,  as  lutv*  been  expected  of  all, 
Cell  to  the  ground  for  want  of  the  tuspenwuy  ^rue.  Counting 
the  case  Ust  year,  here  then  are  no  lem  tua  ftmr  0«t  of  nine 
caterpillars  of  the  Sucrinrti,  v.hcii  artifidatty  pinead  in  tlie  con- 
ditions of  the  Suj/ienii,  adapting  tl  emielTta  to  dfCBBiitaBees  SO 
greatly  changed,  and  whether  bjr  plasticity  of  instiact  or  rever- 
Miti  to  ancestral  habit  accompluhuig  a  very  difllfnlf  operation 
to  less  successfully.  J»  A.  OSBORBB 

Mklfoid,  LeUerlMuny,  October  14 


I  made  befere. 


them  to  hang  vertically  by  the  tail  in  the  manner  of  the  Sustens 
More  than  lialf  of  the  cwterpillan  had  haen  idncamonixed,  an 
some  accideots  to  the  others  finalfo  lednced  Ae  anmber  i 

tried  to 


Blectte-Capillary  Phenomeiia 

Tin  elect  I  u-ca|  .'llary  machine  of  l.ijipniann  and  hi;-  e.ijiiUiry 
electrometer,  lieMles  the  cipillai y  electro-cope  ui  Werner 
Siemens  and  tlic  t'tt  :i  ii'-eliemie.il  leJay  of  Wheatstune  arc  all 
illustrations  of  a  jihenomeiion  resukiiif;  from  a/<f'!ifat:cn  of  an 
electric  current.  I  am  not  aware  lliat  the  converse  pheiiotnenoB 
is  so  generally  known,  namely,  that  the  nioliop  of  the  mercury 
in  the  tube  /r.':/;i  .v  ;in  electric  current.  If  vvr  i:ibL-li'.ute  a  gaf- 
vanonietei  tor  the  battery  in  a  l.ippmann  capillary  machine  and 
move  the  lever  hy  ham!,  the  t^'alvanotnttei  needle  is  deflected. 
Similarly,  it  in  any  of  the  electro  capjilary  electrometer-;  a  gal- 
vanometer ij  suiiititutcd  for  the  battery  and  the  bubble  caused 
to  move  by  mechanical  action,  electrical  c'.irrents  are  produced 
which  deflect  the  galvanometer  needle. 

The  following  small  instrument  may  serve  to  show  this  action 
for  lecture  purposes  : — a  a  is  a  glass  tube  of  aaycflnVKdeat  bON^ 
5;ay  1 5  to  20  millimetres,  by  300  mm.  length  ; 

!s  a  cork  fitting  tij^htly  into  the  middle  of  " 
the  tube,  and  perforated  in  two  placet 
where  are  inserted — at  e  a  tube  of  {  mm. 
bore,  slightly  longer  than  the  cork  is  thick, 
and  at  (i  a  longer  tube,  extending  half  way 
into  both  compartments.  The  ends  of  the 
tube  a  a  are  stopped  bv  the  corks  e  e, 
throuj^h  which  pass  the  pUtinum  wires 
SufRcient  mercury  to  quarter  fill  each  com- 
partment is  introduced  into  the  tube  a  a, 
with  a  small  quantity  of  diluted  sulpbtuic 
acid.  The  apparatus  being  now  sealed  up, 
the  wires /  and  g  are  connected  to  the  ter- 
minals of  a  somewhat  delicate  galvanometer. 

By  invaititagthe  tnbe,  as  is  done  with  an 
hoar  or  egg-glass,  a  current  flows  through 
the  galvanometer  so  long  as  any  mercury 
runs  through  the  tnbe  e  (the  tube  d  ii  an 
air-tube  simply).  Rcinvening  the  tul>e 
gives  a  cuneat  ia  an  opposite  direction,  the 
platinum  wire  from  that  compartment  from 
which  the  raercuxy  flows  always  being  the 
zincode  of  the  etectrkai  system.  The  cur- 
rent decreases  with  the  mercury  in  the  upper 
chamber  as  it  falls,  being  a  maximum  with 
greatest  liead  of  merenry,  and  falling  to 
nodilng  when  aU  the  memiiy  has  dropped  thraagh. 
arrangement  1  *  '  " 
current  nuy  liei 

Such  an  appaialns  b  espcdaUy  useful  in  an  electrical  lalio* 
ratory  where  weak  currents  am  required  for  the  adjustment  of 
delicate  galvanometers,  or  where  the  heating  effect  of  currents 
of  greater  iMemity  and  quantity  are  required  to  be  avoided. 
The  apparatus  can  be  made  in  gliss  and  hermeiicallv  scaled.  A 
lube  like  the  above  placed  on  a  stand  which  will  allow  it  to 
revolve  in  a  vcftloal  fmm,  and  fitted  with  a  oonuaatator,  can  he 
made  to  give  a  ooostant  eanent  in  one  diraBtloa,  and  is  always 
ready  to  band. 

With  a  filter  funnel  the  tnbe  of  wUdh  is  drawn  out  to  a  fine 
point  placed  above  a  vessel  containing  mercury  and  acidulated 
water  (wfaes  being  led  from  the  funnel  and  lower  vessel  to  the 
galvaaoamter)  souie  interesting  results  are  to  be  noticed  which 
serve  to  throw  considerable  light  on  the  action  in  electro-capil- 
lary appantns.  It  wiU  be  found  that  when  the  mercury  breaks 
away  trora  the  funnel  at  too  great  he^ht  the  mercurial 
column  becomes  discontinuous,  the  circuit  is  interrupted,  and  of 
course  no  current  passes  through  the  galvanometer  ;  and  wbea 
the  funnel  ia  broU|;ht  so  close  to  the  lower  vessel  as  to  give  only 
a  cootinuonB  column,  the  current  is  on  short  circuit  and  the  ^> 
vanometer  needle  undetected.  There  is  a  point,  consequeittly, 
lietween  these  two  positions  giving  a  maximum  current  in  the 
ontcr  drenit,  and  thia  is  eanly  found  eaperimentaUy. 

P.  Hteas 


_     By  any 
a  constant  head  of  mercury  a  constant 


T///:  CArERCAIT.ZIF.  FX  XORTIlUArBFRLANI) 

A SHORT  time  back  att  account  appeared  in  a  Nctw- 
castle  paper  of  the  occurrence  of  the  C  ipcrcailzie 
at  Lilburn,  in  the  north  of  Northumberland.  Of  course 
it  was  tlso  stated  that  the  bird  had  been  shot.  The 
account  was  **  descriptive^*'  and  the  writer  evidently 
tlioai^  he  was  noting  a  tut  ipoitii  tdli%  for  he  had 
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"  reason  to  believe  that  ihis  is  the  first  specimen  of  a 
wild  Capercailzie  which  has  bcCBlhot  in  Nocthnmbciluid 
in  the  memory  of  man." 

Fratably  the  writa^  ^ee  was  somewhat  chilled  by  the 
npetiance  in  the  same  paper  of  an  indignant  letter  from 
tiM  Eail  of  Raveuworthf  stating  that  the  bird  was  Kaied 
in  Ms  pufc  at  Eslington  from  eggs  sent  A-om  the  Higli> 
lands,  in  the  hope  of  naturalising^  the  species  in  our 
coiintr)' ;  the  bird  had  strayed  from  its  home. 

All  naturalists — and  especially  such  as  know  this  noble 
bird  in  its  northern  fioim  — must  hope  that  Lord  Ravens- 
worth  will  not  be  discoursKcd  by  this  mishap,  nor  by 
others  like  it,  but  that  he  will  persevere  in  his  experiment. 
Eslington  Park  is  situated  in  the  valley  of  the  AIn, 
near  the  foot  of  the  Cheviots.  Perhaps  this  is  not  the 
best  part  of  the  country  in  which  to  rear  the  birds,  as, 
altluMgli  not  devoid  of  timber,  the  woodland  there  is 
scarcely  that  moct  snited  to  the  Capercailsie.  Fine  woods 
on  rocky  ground  are  probably  the  best.  Not  fiff  firom 
Eslington,  nr.tl  pnrtly  on  the  Ravensworth  estates,  there 
is  a  superb  piece  of  woodland  and  crag.  Thrunton  Crags, 
and  the  adjoini)!.;  cracs  of  Callaly,  are  very  little  known 
except  to  tho<;e  who  live  near  them,  for  they  are  out  of 
the  usual  tourisis'  routes.  But  in  all  the  county  \se  do  not 
know  a  district  better  worth  a  visit,  nor  one  which  so 
closely  resembles  the  fir>dad  moovtUB  sides  of  i^ouihem 
Norway.  The  rocks  are  craggy  sandstimes,  whilst  those 
of  Norway  are  mostly  bosses  of  schists,  and  there  is  none 
of  die  water  which  gives  such  a  diam  to  Nocwopu 
sceiKry,  but,  in  spite  of  these  dilArences,  HbA  odwr  retem> 
blances  point  out  this  as  the  Capercailzie's  fitting  home. 

A  wide  area  of  high  sandstone  moorland  stretches 
through  Northumberland,  attaining'  a  hei^'ht  of  over 
1,400  feet  at  Simonside,  near  Rothbury,  and  appro.'^chin^ 
1,000  feet  in  other  places.  This  runs  to  the  west  of 
Alnwick,  :ind  thence  north-west  to  Chillingham  and  away 
towards  the  Tweed.  Another  similar  district  branches 
from  that  of  Simunside  and  spreads  over  a  wide  area 
around  Harbottle.and  between  the  Coquet  and  the  Reed. 
Of  the  firstFoamcd  range  the  cTags  of  Thrunton  and  Callaly 
form  conspicuous  fieatares.  Only  a  small  part  of  Oiis  range 
is  wooded.  It  is  much  to  be  wished,  for  the  sake  of  the 
springs  and  Streams,  that  plantations  were  more  numerous ; 
and  for  many  reasons,  artistic  and  others,  we  could  wish 
the  same.  In  such  parts  of  these  wild  hills  as  fir  planta- 
tions occur,  the  Capercailzie  should  do  well  ;  and,  as 

Elantations  increase,  we  might  hope  that  the  birds  would 
ere  find  a  permanent  home.  Besides  the  crags  of  Thrunton 
and  Callaly  we  may  note,  as  districts  especially  well  suited 
to  them,  the  fir  woods  of  Harbottle ;  parts  of  the  Duke  of 
Northumberland's  extensive  nark  at  Alnwick ;  and  the 
wild  forest-like  park  at  Chilhngham,  tiie  home  of  the 
ftr-ftmed  "wild  cattle.*  In  years  to  come^  sAco  the  pl^n 
tatlons  Increase,  SirW.  Armstrong's  grounds  at  Crags) dc, 
near  Rothbury,  will  afTord  ihc  birds  a  shelier.  Here, 
amid&t  a  profusion  of  sub-Alpinc  plants,  the  Capercailzie 
should  be  quite  at  home.  W.  Topley 


NEWTON  ON  FORCE 

MANY  English  mathematicians  are  in  the  habit  not 
only  of  asiag  the  word  "  force  "  in  a  certain  technical 
sense— briefly,  as  cause  of  change  of  motion— but  of 
regarding  all  odier  senses  as  loose  and  inaccurate.  Of 
late  years  there  has  been  an  increasiii^  tendency,  largely 
due  to  Sir  W.  Thomson  and  Prof.  Tait,  to  return  to  the  ■ 
methods  of  expressing  dynamical  principles  ur.cd  by 
Newton  ;  so  that  at  the  present  time  his  statement  of  the 
laws  of  motion  is  iuloptcd  to  the  exclusion  of  others 
which  had  usurped  its  place.  This  return  to  Newton  has 
led  to  a  very  prev.ilcnt  notion  that  for  all  the  statements 
of  fundamental  dynamical  principles  current  in  modem 
English  mathematical  literature,  we  have  bis  authority,  ' 
uid  in  particular  for  the  above-mentioned  restriction  of 
tlie  use  of  the  nwd"  force*  As  the  andiorit^of  Newton  | 


seems  to  me  to  be  here  claimed  without  warrant,  and  as 
Newton's  conccjition  of  force  cannot  be  without  interest, 
I  propose  to  examine  as  brieily  as  possible  what  this  con- 
ception was.  In  doing  so  I  shall  assume  that  the  English 
word  "force "is  the  equivalent  of  Newton  s  Latin  word 

Newton  commences  tba  Prindpia  widi  eiglit  defini* 
tions,  among  which  are  defintttont  of  the  intrintle  force 

of  matter  {vis  insita  or  :  /.r  infitict^,  impressed  force,  and 
centripetal  force  ;  he  then  proccccis  to  state  and  explain 
the  laws  of  motion.  From  the  chapters  on  the  definitions 
and  the  laws  of  motion,  we  arc  able  to  infer  with  much 
probability  the  sense  in  which  the  word  force  ''  is  used. 
To  show  this  it  will  only  be  necessary  to  translate  a  few 
extracts. 

•'  Dcf.  III. — Tkt  intriHsic/oret  of  matUr  is  its  power  of 
resistance,  Iqr which  every  body,  as  nr  as  depends  on  iisdf, 
pcndsts  in  it*  state  either  of  test  or  of  unirann  rectilinear 
motion.* 

"  Def.  IV. — An  impressed  force  is  an  action  exerted  on 
a  body  towards  changing  its  state  cither  of  rest  or  of  uni- 
form rectilinear  motion." 

"  Def  \. — A  centripetal /0ru  is  one  by  which  bodies  are 
pulled,  pushed,  or  in  any  way  tend  6om  all  psTts  towards 
any  point  as  a  centre." 

"^ust  as  in  cases  of  impact  and  iflMond  bodies  are 
equipojlent  whose  velocities  are  redpcocally  as  their 
intrinsic  forces ;  so  in  moving  mechsHUcal  instruments 
affSDis  are  cqtupoHeni^  sod  mntuaUr  support  each  other 
their  coattary  oAwlSb  whose  vcfoeines,  estimated  m 
the  direction  of  UC  ftrccs^  are  reciprocally  as  the  forces." 
(Scholium  to  the  Laws  of  Motion.)  In  the  latter  part  of 
this  quotation  the  word  ''  forces  "  is  used  in  the  sense  of 
impressed  forces  as  defined  by  Def  IV. 

One  more  quotation  must  be  made  ;  it  is  from  Newton's 
comment  on  Def.  III. :  "—but  a  body  exerts  this  force 
\vis  inertia\  only  while  a  change  is  being  made  in  its 
state  by  another  force  impressed  on  it." 

In  the  quotation  from  the  Scholium,  Newton  is  con- 
sidering two  cases  in  which  bodies  are  to  be  moved ;  in 
one  the  power  of  resisting  the  motion  arises  from  the 
intrinsic  force  of  the  body  (or  its  vis  inertia\  in  the  other 
from  the  impressed  force  ;  in  each  case  he  seeks  a  mea- 
sure of  the  effort  required  to  move  the  bodies.  Newton 
argues  that,  in  the  first  case,  this  is  to  be  measured  by 
the  intrinsic  force  and  velocity  conjointly,  and  in  the 
second  by  the  impressed  force  and  (virtual]  velocity  con- 
jointly ;  implying  that,  in  the  first  case,  to  give  a  body  a 
certam  vdocity  is  equivalent  to  giving  a  body  of  twice 
its  intrinsic  nioe  half  that  velocity  ;  and  in  the  second 
case— to  take  an  example— that  to  lift  a  body  verticaUy 
at  a  certain  rate  is  equivalent  to  liftimg  a  bod^  of  twice 
its  weight  at  half  the  rate. 

In  this  Scholium,  in  the  case  both  of  intrinsic  force 
and  of  impressed  force,  the  word  "force"  indicates  some 
power  of  resistance  to  change  of  stale  ;  a  general  power 
due  to  the  intrinsic  force,  and  a  special  power  due  to  the 
impressed  force.  And  throughout  it  will  be  found  that 
Newton's  use  of  the  word  in  its  most  i;ener.i/  u  /ne  \nd\- 
cates  a  power  of  resistance,  which  professed  metaphysi- 
cians are  not  alone  in  attributing  to  matter  as  essential 
to  the  conception  of  it  This  most  general  sense  of  the 
word  does  not  prevent  Newton  using  it  in  any  one  of  iu 
special  senses  and  in  parUcular  vny  frequently  for  Mt> 
pressed  force,  where  no  conflisioa  is  likdy  to  arise ;  bat  bis 
language  is  very  far  from  sanctioning  the  dictum  that  this 
is  the  sense  and  the  sense  in  w  hich  the  word  "  force  " 
may  be  used. 

It  is  painful  to  reflect  that  Newton,  great  as  he  un- 
doubtedly was,  does  not  seem  to  have  been  suitl  i-. ntly 
advanced  to  doubt  whether  there  is  such  a  thtHg  as  force, 
nor  to  have  had  a  proper  sense  of  the  heinousness  of  his 
conduct  in  writing  of  accelezative  force,  motive  force,  and 
— woffrt  of  an— ceMUifqgal  force;  P.  T.  Main 
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RATUS^ 

IV. 

Balance  Sprint^s. 

•T'HE  earfiest  watches  were  constructed,  so  far  as  the 
-*■  escapement  and  balance  were  concerned,  upon  ex- 
actly the  same  p^n  as  the  clock  from  Dover  Castle,  and 
in  this  condition  they  must  have  peipetually  remained 
(nekw  as  dme-measarers),  but  for  the  inventioin  of  the 
WlnmMprmf;  (sometimes  called  the  penduliim-spring, 
«tt  aenoBt  of  the  unifennity  it  imparts)  tqr  Dr.  Hooke. 

This  spring  bears  the  same  relation  to  the  balance 
which  gravity  does  to  the  pendulum.  Even  body,  I 
presume,  know.s  il)e  form  it  usually  takes  in  w.itches  ; 
and  in  chronometers  it  is  coiled  up  around  :\n  iina^'i- 
nary  cylinder.  This  spring  (as  in  toe  case  of  the  pen- 
dulum) absorbs  the  energy  of  the  impulse,  and  when 
the  balance  has  reached  the  limit  of  its  swing,  redelivers 
to  it  all  it  lias  received.  A  watch  is  reguUtcd  xtt  shorten- 
«g  OS  Irngthening  the  b>laace«qiriag^  wUch.  makes  it 
BUM  or  kss  rigid. 

Watches  and  chronometers  v.iry  their  time  to  a 
much  preatcr  extent  upon  .my  change  of  temperature 
than  clocks  do.  For  instance,  if  we  regulate  a  chro- 
oometer  without  any  compensating  arrangement,  with 


by  bending  round  the  steel  into  a  curve,  of  which  it  (the 
brass)  is  upon  the  outside. 

Fig.  19  reprcMnts- the  first  ibfm.of  oompensatioa  applied 
to  watches,  c  A  Is  our  coawonnd  bar  (Uie  steel,  sluided 
b]acls.beiBg  nearest  the  spualX  the  estranity  of  which 
carries  two  pins  applied  to  the  balance-spring  as  the  ordi- 
nary regulator. 

\pVhen  the  temperature  rises  the  brass  expands  and 
bends  round  the  steel,  shortening  the  balance-spring,  and 
thus  compensatingfor  its  loss  of  elasticity  due  to  the  rise 
in  temperature.  11ieievtneactioB.talDS»plaM  when  the 
temperature  hXa. 

The  plan  adopted  now>a-dafs  is  the  compeaaattoif 
balance  {xab  Figi  ao).  The  iinUi  B,llt,  are  fornuKl  of  twO' 
strips  of  mass  and  sted,  the  brass  being  upon  die  out- 
side. When  the  temperature  rises,  the  brass  expands 
more,  .ard  bends  in  the  rims,  carrying  the  weights  w 
toivards  tlic  .ixis  of  motion  a  sufficient  distance  to  com- 
pensate for  the  loss  of  time  due  to  the  loss  of  the  spring's 
elasticity. 

As  you  see,  the  actioQ  of  the  compensation'  oiajr  be 
readily  increased  bft  shiftiqg  the  wdgatt  neater  to  the 
ends  of  therima. 

Where  a  ckronoineter  k  mrpoawl  to  very  wide  ranges  of 
teniwratiiie,  tlieie  ia  anodier  enor  (callea  the  secondary 


FiC.  iq. 

a  bahincc-sprirg  of  steel,  to  go  right  at  a  temperature 
of  31  deg.,  when  we  raise  the  temperature  to  100  dcg.  it  will 
lose  6  minutes  25  seconds  a  day,  whereas  a  clock  with  an 
ordinaijr  sted  rod  pcndahnn  would  barely  lose  20  seconds 
for  the  tame  diaoge.  TMt  great  difference  is  owing  to 
die  attention  in  e&Mieity  of  ne  balaace-spring  (the  effect 
rcaily  hiSaig  the  same  as  if,  with  reference  to  the  pendu- 
1am,  we  could  reduce  the  force  of  gravity). 

Difftrcnt  materials  are  in  this  respect  differently  ! 
afTected.  Whereas  a  chronometer  with  a  spring  of  steel 
will  lose  6  minutes  25  seconds  a  day  for  68  dc;^.  rise  in 
temperature,  one  with  a  gold  spring  would  lose  minutes 
4  seconds  ;  a  palladium  spring  would  lose  2  minutes 
31  seconds ;  a  glass  *  spring  would  lose  40  seconds.  On 
account  of  tlie  laige  amount  of  compensation  required, 
qaiie  a  difiinent  plan  has  to  be  employed  to  that  made 
ose  of  in  clocks. 

Sappose  1  take  two  thin  strips  of  brass  anil  st,el,  ar.d 
filAen  them  rigidly  together  (the  best  plan  is  to  pour  the 
mtlttd  brass  iijwn  the  steel',  what  will  happen  when  there 
is  any  change  of  temperature  ?  Imagine  the  temperature 
to  rise,  both  expand,  but  the  brass  more  than  the  steel, 
aad  Imw  it  manages  thisi  being  rigidly  fastened  to  it,  is 

*  iMtavs  ysUt.lL  Dtal  GtrfMT,  at  aw  Lm 
wded  ft<»«  ««!.  jdv.  pi.  «7S- 
( miht  inmiaa  «r  ite  bM  IMk.  Dwa^ 


error)  intradaoed.  If,  for  example,  we  take  a  chronometer 
with  such  a  bahuice  as  just  described,  and  so  adjust  the 
compensation- weights  that  it  shall  go  right  at  atemperature 
of  60  deg.  and  32  deg.,  we  shall  tind  that  when  we  expo  c 
the  chronometer  to  a  temperature  of  100  deg.  it  will  lose 
about  four  seconds  a  d.iy  ;  and  u  e  car. not  correct  it,  for 
if  we  advance  the  com|)cnsation-wcights  along  the  rims 
to  increase  their  action  in  the  heat,  we  shall  also  increase 
it  in  the  cold,  and  then  the  chronometer  will  lose  in  that 
direction.  The  best  we  could  do  would  be  so  to  adjust 
the  wdgbts  as  to  make  the  chronometer  lose  two  seconda 
a  day  in  the  heat,  and  two  seconds  a  day  in  the  coM. 

The  cause  of  this  cmr  is  that  the  time  of  the  swing  of 
a  balance  depends  not  directly  upon  the  distance  of  its 
weights  from  the  axis  of  motion,  but  upon  the  square  of 
that  distance ;  and  it  therefore  requires  a  greater  amount 
of  motion  inwards  to  produce  the  same  effect  as  any  giveo 
motion  outwards. 

The  following  is  one  of  the  plans  adopted  for  the  cor- 
rection of  this  error  (see  Fig.  2O : — 

F  B  is  a  flat  bar  composed  of  brass  and  sted  fastened 

together,  the  brass  bein^  beneath.  11.  a-e  two  Iocs 
also  formed  of  br.iss  and  steel,  the  brass  being  inside 
The  compensatiott  weights,  ww,  are  mounted  upon 

as 
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two  rods,  RR, fastened  upright  upon  the  extremities  of  the 
loops. 

When  die  temperature  rises,  the  flat  bar  bends  upwards, 
and  tSts  in  fbe  loops  and  the  wdghta  at  tbeir  extremities. 
But  at  the  same  time  the  loops  open  a  Iktle,  and  as  they 
are  pointed  towaids  the  axis  of  motion,  a  a,  advance  tiic 

compensation  weights  a  little  further  in  upon  their  own 
account  Thus  the  action  of  the  main  bar  is  increased 
in  the  heat.  In  the  cold,  the  main  bar  bends  downwards, 
and  tilts  out  the  weights,  l)ut  in  this  case  the  loops  close, 
and  as  they  are  now  pointed  away  from  the  axis  of 
motion,  by  doing  so,  bring  back  the  weights  a  little.  Thus 
the  action  of  the  balance  is  reduced  in  the  COld.  The 
■econdary  error  is  in  this  manner  corrected. 

Balance-springs  have  this  very  import.iiu  property,  that 
you  aw  able  to  isochxoaise  them,  that  is,  so  adjust  them 
that  the  balance  shaH  perfimn  long  and  ihoit  ares  of 
vibration  in  the  same  time.  The  rale  for  doing  this  is 
simple,  thoujjh  exceedingly  difficult  of  execution  upon 
account  of  the  minuteness  of  the  operation;  if  the  chro- 
nometer gains  in  the  short  vibrations,  you  shorten  tiic 
sprinj;,  and  if  it  gains  in  the  long  vibrations,  you  lengthen 
it.  The  best  plan  is  to  leave  it  gaining  a  trifle  in  the 
short  vibrations,  for  the  reason  I  pointed  out  to  you  when 
discussinjs  the  drcular  error  in  pendulums.  A  chrono- 
meter gaining  3  or  4  seconds  a  day  in  the  short  vibrations 
will  also  be  compeniiated  against  changes  in  atoMqpliecic 
pressuKi 

The  best  watches  are  always  timed  in  positions.  There 
is  of  course  much  more  friction  when  the  pivots  are  roll* 
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ing  upon  their  sides  than  when  turning  npoB  ttidr  ends  ; 
eaining  in  the  short  vibrations  tends  to  conect  variation 
Ouft  to  tfais^  In  general,  timing  in  positions  is  a  wtnfc 
of  tfw  very  greatest  difficultyi  and  perfect  acciuacy  can 
only  be  obtained  when  the  Mdance-spring  weight  of  the 
balance  and  mainspring  are  in  exact  adjustment. 

A  very  curious  property  sometimes  exhibited  by  chro- 
nometers is  to  gam  upon  their  rates,  that  is  to  say,  if  the 
average  daily  rate  of  the  chronometer  were  during  the 
first  month  1  second  a  day  fast,  during  the  second  it 
would  be  1^  seconds,  and  during  the  third  month  2 
seconds. 

This  arises  firom  the  balanoe-springhaving  been  left  at 
too  high  a  temper  alter  hardening.  On  the  other  hand, 
if  the  temper  were  left  too  low  the  chronometer  would 
lose  upon  its  rate.  Glass  springs  exhibit  the  tendency  to 
gain  apontlieir  sates  to  a  lematkable  degree 

ll'ah/i  Escapcintnts. 

It  would  never  do  to  have  watch  balances  vibrating  so 
small  an  arc  as  dock  pendulums ;  the  least  we  can  do  with 
Is  aoo^,  that  is,  100  times  as  much.  If  you  will  remember 
the  various  clock  escapements  described,  you  will  see 
tfiat  Mt  one  of  them  is  suitable  to  liilfil  such  conriiriont, 
and  somediing  quite  diflteent  had  to  be  devised. 

The  form  most  genet.illy  employed  is  M  udge's  detached 
lever,  which  is  more  in  f.ivour  to-day  than  it  ever  was. 
pp  are  the  pallets  (sec  Fig.  22)  mounted  along  with  a 
lever,  L  L,  upon  a  spindle,  s.   During  the  greater  part  of 


the  swing  of  the  balance,  the  lever  and  pallets  are  lying 
against  either  of  the  banking  pins,B  B.  There  is  a  notch, 
N,  in  the  lever  and  a  pin,  i,  to  correspond  upon  the 
disc,  R,  which  moves  around  along  wttb  tibe  baunce  in 
the  direction  shown  by  the  arrow,  ftr'ttsd-lw  the  pin 
upon  the  disc  will  catch  the  notch  in  the  fever  uid 
unlock  the  escape-wheel,  a  tooth  of  which  is  now  bdiur 
held  against  the  dead  face,  d,  of  the  pallet ;  the  tooth  wm 
immediately  slide  along  the  slant,  and  deliver  its  im- 
pulse, which  will  be  transmitted  to  the  balance  through 
the  connection  of  the  pin  and  disc  r.  The  lever  whilst 
resting  against  either  of  the  banking  pins  is  held  in  posi- 
tion by  a  little  "  draw  "  upon  the  dead  faces  of  the  pallets, 
that  is,  they  are  slanted  back^so  that  the  pressure  of 
the  wheel  teeth  thrasts  them  away  from  it.  Thoe  is 
also  a  sa£sty  dia&  o.  underneath  the  wi^-Hir  on^  aada 
safety  toogne  in tne  lever,  wliich,  in  the  event  of  tliewatdi 
getting  a  wake  prevents  its  falung  over  to  the  opposite 
side  or  the  balance-spindle  to  Aat  where  the  unlocking 
pin  is  then  situated. 

People  are  continually  "improving""  this  escapement, 
generally  by  making  some  slight  alteration  in  the  pins, 
but  the  broad  principle  and  details  always  remain  the 
same,  as  I  have  described  thcni  to  you. 

Another  form  of  escapement  very  much  used  in  foreign 
watctaesls  thelioriMMital^  invented  by  the  samoGcahain 
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already  referred  to ;  but  as  it  does  not  possess  qualificn* 

tlons  for  accurate  time  measurement,  I  shall  not  describe  it 

Our  last  escapement  is  that  universally  employed  in  chro- 
nometers (see  Fig.  23) ;  its  original  conception  is  apparently 
due  to  Arnold,  though  it  was  modified  and  greatly  improved 
by  Earnshaw.  s  i  is  the  escape-wheel,  which  is  now  being 
held  by  the  detent,  d.  k,  r,  are  two  discs,  the  smaller 
being  situated  in  the  plane  of  the  detent,  and  the  larger 
in  thie  plane  of  the  escape-wheel ;  both  of  them  move 
upon  the  same  spindle  with  the  balance.  The  balance  is 
now  tuning  in  tne  direction  of  the  anow;  by-and-by  the 
fii>SC't'WHPM^tlMM>*UerniU«r  wiUcomnmi^  lift 
away  die  aeteu^  and  die  whed  win  be  free.  The  tooth, 
T,  will  then  drop  upon  the  impulse  pallet,  i'„  .md  deliver 
impulse  to  the  balance.  Meanwhile,  the  tingcr,  1,,  gets 
clear  of  the  detent,  which  it  allows  tu  fall  just  in  time  tO 
1  receive  the  succeeding  tooth  of  the  escape- wheel. 

The  balance  now  passes  on  to  the  limit  of  its  excursion, 
and  returns  ;  but  in  returning  the  linger  docs  not  interfere 
with  the  detent  for  the  detent,  d,  is  actually  too  short  to 
reach  it  J  ost  now  the  finger  really  unlocked  the  detent  by 
means  of  the  little  spring,  v  v,  which  is  fastened  tome  dis- 
tance down  the  detott,  toe  little  spring  beiqg  sapportied 
by  the  horn  or  estremity  of  the  detent ;  but  what  dw 
finger  returns,  it  merely  lifts  out  the  spring,  as  there  ia 
upon  this  side  no  horn  or  extremity  to  support  it. 
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Distribution  of  Time  by  EUctriiity — Chronographs. 

To  those  acqnaimcd  with  the  difficulties  in  the  way  of 
comnniniratingi  a  uattoon  iuiHalae  to  the  pendulum 
thnn^  the  medhim  of  %,  tfufai  of  i»lwel-work,  it  has, 
always  •  been  a  favourite  idea  directly  to  maintain  the 
swing  of  the  pendulum  by  means  of  an  electric  current, 
but,  unfortunately,  the  thing  has  not  hitherto  proved 
feabibic  ;  apparently  it  must  be  taken  for  granted  that 
the  action  of  an  doctiie  cumot  oumot  be  ttmUaiUf 
maintained. 

But  although  electricity  is  of  little  service  for  keepinj; 
clocks  going,  it  has  been  very  successfully  employed  in 
controlling  them.  It  is,  of  course,  very  much  more  econo- 
mical to  have  inferior  clocks  than  good  eae^  aad  what  is 
dooe  in  this  case  is  to  use  one  gooa  dock  ftr  the  ponMMe 
of  oontioUijif  a  quantity  of  bad  ones.  The  natuie  of  the 
appaiatus  is  in  general  this  :  our  first  good  clock  and  all 
the  others  are  placed  in  the  circuit  of  a  galvanic  battery, 
and  what  our  first  good  clock  does  is  to  close  the  circuit 
and  transmit  a  current  at  every  beat  of  its  pendulum. 
The  piissage  of  an  electric  current  around  a  coil  of  copper 
wire  (as  you  no  doubt  know)  converts  it  for  so  long  as  it 
passes  into  a  magnet,  and  this  current  so  transmitted  by 
the  dock  is  employed  ibrsuchapaipofl^aadtheiiiagDets 
so  fanned  are  coastiacted  to  operate  upon  the  pendulums 
of  the  controlled  docks  Hd  aocelente  dMB  if  th87  are 


kggin^,  or  resist  them  if  Uiey  should  be  moving  too 
<|uickly. 

Electricity  is  also  employed  for  the  purpose  of  cor- 
recting the  time  of  a  clock,  say  once  a  day.  In  this  case 
the  clock  which  is  to  be  corrected  is  kept  at  a  slight  gain- 
ing rate.  Upon  the  axis  of  its  escape-wheel  is  a  little 
&nger  which  revolves  with  it.  At  a  iew  seconds  before, 
say  I  o'clock^  the  contralling  dock,  by  the  transmission  of 
a  current,  brings  down  an  arm  in  front  of  the  finger  and 
stops  the  cootroUed  dock  br  just  so  many  seconds  as  it 
is  in  advance  of  the  controUing  dock ;  at  I  o^dock  the 
am  it  niMd  again,  and  the  controlled  and  controlling 
dedt  start  ofT  approximately  together. 

Sncb  a  controlling  clock  as  is  used  tu  transmit  a  cur- 
rent, say  once  a  day,  is  also  employed  for  the  purpose  of 
dropping  time-balls  and  discharging  guns.  The  time- 
ball  Itself  is  generally  composed  of  wicker-work  covered 
with  canvas,  and  is  wound  up  by  hand  to  its  position  a  few 
minutes  before  the  transmission  of  the  current,  and  held 
by  a  hook  or  detenu  Upon  the  arrival  of  the  current  the 
detent  (by  what  arrangement  it  is  iinncccissiyto  docribe) 
it  withdiasnif  and  the  time-ball  £dlik 

To  diidburge  a  time-gun,  the  enncat  usually  passes 
thnod^  a  very  fine  platinum  wire,  which  it  makes  red- 
hot,  soth  with  time-balls  and  guns,  and  wherever  it  has 
heavy  work  to  oerform,  the  current  from  the  clock  is 
•atployed  to  close  another  and  much  more  power- 


ful circuit,  the  litter  being  that  which  operates  upon  the 

mechanism. 

Instruments  employed  for  the  purpose  of  registering 
the  passa^;e  of  short  intervals  of  tmie  are  called  chrono- 
graphs.  These  in  the  main  consist  of  a  ^hnder  covered 
around  with  paper  revolving  at  a  unilbnn  laieb  The 
rotation  of  thoso  employod  St  observatories  fa  fsneral^ 
conlaolled  by  lAat  is  called  a  conical  pendulum,  that  Is,  a 
pendulum  swinging  round  in  the  surface  of  a  cone.  Such 
pendulums  arc  much  more  sensitive  to  any  slight  change  in 
the  pressureof  the  clock-train  than  ordinary  oscillatingpen- 
dulums,  and  require  to  be  controlled  by  special  apparatus. 
The  pendulum  used  .u  Greenwich  is  so  contrived,  that 
when  it  endeavours  to  move  faster  (in  doing  so,  of  course 
swinging  out  further)  it  dips  Uttle  spades  into  an  — 
trough  of  glycerine,  and  its  vdocity  by  this  means  is 
checked. 

The  operation  of  the  appaiatus  is  the  loUowiaff  ^-A 
pin  upon  the  pendulum  <tl  the  nonnal  sidereal  dodc 

presses  two  weak  springs  together  at  every  vibration,  and 
so  transmits  a  current  This  current,  by  making  an 
clcctro-magnet,  brings  down  a  striker  upon  the  paper  of 
the  revolvmg  cylinder,  by  an  arrangement  similar  to  a 
screw-cutting  lathe,  the  frame  carrying  this  striker  just 
as  the  cylinder  rotates,  travels  alongside  of  it,  and  the 
dock-beats  are  consequently  indicated  upon  the  cylinder 
in  the  form  of  a  spiral  of  succesuve  pricks.  The  mecha- 
nism attaAed  to  the  dock  is  arranged  so  as  to  pass  no 
current  at  the  tennination  of  each  minute  (the  shcdeth 
second^  aad  consequently  a  bfank  fa  kft  upon  die  cylin- 
der, by  which  anybody  can  tell  when  the  minute  hap- 
pened. Upon  the  same  frame  alongside  the  first  striker 
ts  a  second,  which  can  be  brought  down  by  the  observer 
at  any  one  of  the  instruments,  by  touching  a  button  at  his 
side.  His  observation  is  consequently  registered  upon 
the  barrel  alongside  the  clock-beat,  and  you  have  no  diffi- 
cult v  in  determining  its  precise  time  of  OOCmrBBCe  tO  the 
tenth  or  one-himdredth  of  a  second. 

Similar  instruments  are  employed  for  determining  the 
velocity  of  projectiles,  but  in  these  the  cylinder  tiavefa 
at  a  much  higiwr  vetodty,  aad  other  nisaas  of  oontioiiinf 
it  are  nmde  use  oC 


THE  ARCTIC  EXPEDITION 

IT  will  of  course  be  some  time  ere  all  the  results  ob- 
tained by  the  Expedition  whidi  has  just  returned 
fron  its  yesrs  sojourn  on  the  edge  of  the  ice-blocked 
Polar  Sea  can  be  presented  to  the  public.  Enough,  how. 
ever,  is  known  to  lead  us  to  bclie\e  that  abundant  addi- 
tions of  the  highest  importance  to  our  knovsledge  of  the 
physics  and  natural  history  of  the  Arctic  Regions  have 
been  made ;  and  meantime  we  are  able  to  exhibit  in  a 
map  the  main  additions  widdi  have  been  made  to  Aictic 
geography. 

The  AUrt  and  Discovery,  under  Captains  Nares  and 
Stephenson,  left  England  in  May,  1875.  Godhavn  was 
left  on  July  15,  and  all  seems  to  have  zone  wdl  till  July 
30,  whoi,  after  leaving  Port  Foulki^  the  ioe  teas  met  en 
Cape  Sabine,  78°  41'  N.,  from  whidi  point  die  ships  had 
a  constant  struggle  with  the  pack  to  the  north  end  of 
Robeson  Channel.  So  close  was  the  ice  that  on  every 
occasion  the  water  channel  by  which  the  ships  advanced 
very  soon  closed  behind  them,  rendering  it  as  difficult  to 
return  as  to  proceed  north.  On  .August  after  many 
hairbreadth  escapes,  a  well-sheltered  harbour  was  reached 
on  the  west  side  of  Hall's  Basin,  north  of  Lady  Franklin 
Sound,  in  lat.  Si''  44'  N.  Here  the  Discovery  was  se- 
cured for  the  winter,  a  few  miles  north  of  Polaris  Bay, 
which  was  in  sight  on  the  opposite  side  of  the  channd. 

The  Attrtt  pushing  onward^  rounded  the  notth>esst 
point  of  "Qcmit  land,"  but  mstead  of  finding  a  con- 
tinuous coast-Une  leading  too  miles  further  towards  the 
north,  as  everyone  had  expected,  found  herself  on  the 
border  of  what  was  evidently  a  very  extensive  sea,  with 
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impenetrable  ice  on  every  side.  No  harbonr  being  ob- 
uinable,  the  ship  was  secured  as  far  north  as  possible, 
inside  a  sheltering  barrier  of  grounded  ice,  close  to  the 
land,  and  there  she  passed  the  winter ;  dum  g  her  stay  of 
eleven  months  no  Davigable  channel  of  water  permitting 
hirther  advance  to  the  northward  ever  presented  itselK 
We  bdieve  that  bad  aa  accident  not  happened  to  the 
screw  of  ihe  Abrt  she  wodd  have  endeavoured  to  push 
still  further  north  ;  but  the  current  round  the  comer  of 
the  land  was  so  great  she  could  not  make  headway.  It 
was  fortunate  that  the  accident  happened,  for  had 
she  gone  much  further  she  would  probably  have  got 
so  jammed  in  the  frightful  icc-masscs  that  it  would  have 
been  impossible  to  get  her  out  again.  In  lieu  of  finding 
an  "  open  Pc^  sea,"  the  ice  was  of  most  unusual  age 
aid  thicknett,  resembling  in  a  marked  degree,  both  in 
■ppeanuiee  and  fimaaUon,  low  floating  icebergs  rather 
ttian  ordinary  salt-water  ice.  It  has  now  been  termed 
the  "Sea  of  Ancient  lee* — the  Pateocrystic  Sea; 
and  a  stranded  mass  of  ice  broken  away  from  an 
ice-floe  has  been  named  a  tloc-berg.  Whereas  ordmary 
ice  is  usually  from  2  feet  to  10  feet  in  thickness,  that  in 
the  Polar  Sea,  in  consequence  of  having  so  few  outlets 
bf  vhich  to  escape  to  the  southward  in  any  appreciable 
qnsntitf,  gradoaUy  increases  in  age  and  thickness  until  it 
aMsmres  from  80  feet  to  iso  feet,  floating  with  its  surface 
St  the  lowest  part  15  feet  above  the  «  ater-Unei  la  some 
phcea  the  ice  is  spoken  of  as  reaching  a  thickness  of  from 
150  to  200  feet,  and  the  general  impression  amonp  the 
omcers  of  the  expedition  seems  to  have  been  that  the  ice 
of  this  "  Pahtoci  \  stic  Sea  "  is  the  accumulation  of  many 
years,  if  not  of  centuries,  that  the  sea  is  never  free  of  it 
afid  never  open,  and  that  progress  to  the. Pole  through  it 
or  over  it  is  impossible  with  our  present  resowces.  It  is 
interesting  to  note  that  the  Aurora  Uorealis  was  not  dis- 
liBct  in  these  httitudc8>  the  latitude  being  smosed  to  be 
loo  hi^h  ;  this  is  consistent  wiUi  tiie  obaenwtwo*  of  the 
A  expedition,  Dr.  Bessels  rarely  6ading  the  colours 
briiiunt  enough  to  give  a  sp»ectrum. 

When  it  was  seen  that  further  advance  with  the  ships 
was  impossible,  all  the  energies  of  officers  and  men 
*«e  directed  to  sledge- work.  Sledge- parties  were 
sent  out  northward,  eastward,  and  westward,  dep'ts 
kaving  been  cstaUiued  at  intervals  in  the  two  h  :  .  j. 
directions  last  autumn  ready  for  the  parties  to  be  sent 
ost  during  the  spring  of  this  year. 

Although  the  two  ships  were  only  seventy  miles  from 
each  other,  it  was  impossible  for  any  communication  to  pass 
bttwccn  them  till  last  March,  when  a  party  from  the  Alert 
succeeded  in  reaching;  the  Discmiery  and  relieving  those 
OB  board  the  latter  of  any  doubt  as  to  the  fate  of  their 
(eDows.  Owing  to  the  high  latitude  of  both  ships  the 
trinter  was  unusually  long  and  darit^  Ihe  Svn  bavin ;  been 
absent  14a  days,  and  the  cold  was  move  intense  than  had 
cier  been  experienced  by  any  pfcvimis  ei^edltion.  All 
the  old  and  a  few  new  expedients  arera  iwotted  to  to 
relieve  the  animaginable  monotony  of  stich  a  position, 
ind  apparently  with  grrat  success.  The  lowest  tempera- 
ture observed  was  104'  below  free/.ing,  Fahr.,  at  least 
below  the  minimum  observed  by  the  Polaris  expedi- 
tion, and  the  mean  temperature  for  thirteen  consecutive 
da}s  was  91°  of  frost ;  the  merewy  was  frooea  fbity-aeven 
days  dwing  the  winter. 

As  soon  as  the  son  s^)pearcd  in  the  spring  of  tUi  year 
Mtiie  preparations  were  made  for  sledge-enloration,  and 
bf  the  beginning  of  April  cadi  ship  was  left  with  only 
half-a-dozen  officers  and  men  whose  duties  kept  them  on 
board.  After  that  date  sledges  were  continually  arriving 
and  departing,  carrying  forward  provisions  ti  be  placed 
in  dep6t,  ready  for  the  return  of  the  advanced  parties. 

Capt.  Stephenson,  besioes  looking  after  his  own  di\  i 
sioD,  visited  the  Alert,  and  also  made  two  trips  across  : 
Hall's  Basin  to  Greenland,  and  Capt.  Nares  started  off  j 
Iketheiest^withCaft.  Feilden,natiiialisttolhe£xpedi- 1 


tion,  immediately  all  the  provision  depots  were  complete 
along  the  line  of  route,  and  the  safety  of  the  travellers 
insured.  When  at  Polaris  Bay  Capt.  .Stephenson  hoisted 
the  American  ensign  and  fired  a  salute  as  a  brass  tablet, 
which  he  and  Capt.  Nares  had  prepared  in  England,  was 
fixed  on  Hall's  grave.  The  pltOe  bore  the  following 
inscription :— **  Sacred  to  the  memory  of  Captain  C  F. 
Hall,  of  the  U.S.  Alp  Pohu^s,  who  saeriiiced  his  life  fa 
the  advancement  of  science  on  November  8,  1871.  This 
tablet  has  been  erected  by  the  British  Polar  Expedition 
of  1875,  who,  following  in  his  footsteps,  have  pvonied  by 
his  experience." 

A  party,  headed  by  Commander  Markliatn  and  Lieut. 
Parr,  made  a  most  gallant  and  determined  attempt  to  push 
northwards  by  means  of  sledges.  Thtif  were  absent  72  days 
from  the  ship  ;  and  on  May  is  succeeded  in  planting  the 
British  flag  in  lat  83"  aoT  30*  N.,  widUn  about  400  miles 
of  the  Pole.  From  this  position  there  was  no  appearance 
of  land  to  the  northward,  but,  curiously  enough,  the  depth 
of  water  was  found  to  be  only  70  fathoms.  Owinjj  to  the 
extraordinary  nature  of  the  prcsscd-up  ice,  a  roadw.iy  had 
to  be  formed  by  pickaxes  for  nearly  half  the  distance 
travelled  before  any  advance  could  be  safely  made,  even 
with  light  loads  ;  this  rendered  it  always  necessary  to 
drag  the  sledge  loads  forward  1^  instahnents,  and  there* 
fore  to  jovraey  over  the  same  road  several  ttmes.  The 
advance  was  consequently  very  slow,  and  only  averaged 
about  1 1  mile  daily — in  fact,  much  the  same  rate  attained 
by  Sir  Edward  Parry  in  his  somewhat  similar  attempt 
during  the  summer  of  1827.  Aktiough  the  distance  made 
good  was  only  seventy-three  miles  from  the  ship,  276 
miles  were  travelled  over  to  accomplish  it.  It  is  quite 
impossible  for  any  body  of  men  ever  to  excel  the  praise- 
worthy perseverance  displayed  by  this  gallant  party  in 
Uiairatauous  struggle  over  the  rougbot  and  most  mono* 
toBovs  road  imajginable.  Their  journey,  considering  the 
ever-tecuning  diflictthies,  has  ecupied  all  former  ones. 

The  result  of  their  severe  labour  is  held  to  prove  the 
impracticability  of  travelling  over  the  Polar  Sea  to 
any  great  distance  from  land,  and  also  that  15;iron  von 
Wrangell  was  perfectly  correct  in  his  expressed  opinion 
that  before  the  North  Pole  can  be  re  «chcd  it  is  fust 
necessary  to  discover  a  continuous  coast  line  leading 
towards  it. 

In  addition  to  the  despatch  of  the  northern  travdlem, 
the  coast  line  10  the  westward  of  the  Alert's  position  was 
traced  for  a  distance  of  220  miles  by  a  party  under  the 
command  of  Lieut.  Aldrich  ;  the  extreme  position  reached 

was  in  lat.  82'  10'  N.,  long.  86'  30'  W.,  the  coast  line 
being  continuous  from  the  Alert's  winter  quarters.  The 
most  northern  land.  Cape  Columbia,  is  in  lat.  83"  7'  "S., 
long.  70"  30'  W.  The  coast  of  Greenland  was  explored 
by  travelling  parties  from  the  Discovery,  under  the  Com> 
mand  of  Lieutenants  Beaumont  and  R^waon  ;  they  sue* 
ceeded  in  reaching  a  position  in  lat  82°  18'  N.,  long, 
so'*  40'  W.,  sevcnnr  miies  aotth-east  of  Repulse  Harbour. 
The  land  extended  as  fkr  as  lat  82^  $4'  N.,  long.  48'*  33'  W., 
but  very  misty  weather  pre',eiucd  its  character  being 
determined  with  exactness.  1  he  coast  is  much  cut  up 
into  fjords  and  land  was  seen  to  the  north-cast,  pro- 
bably reaching  to  83°.  Lieut  Archer,  with  a  party 
from  the  Discovery,  explored  Lady  Franklin  Sound, 
proving  that  it  terminates  at  a  distance  of  sixty-five  miles 
from  the  moath,  with  louy  inountams  and  glacier-filled 
valleys  to  ttaa  aiesMnrd.  Lieut  Fuliord  and  Or.  Cuppinger 
explored  Fetennann  Fjord,  finding  it  Uecked  op  with  a 
low  glacier,  which  extends  across  from  shore  to  shore. 
With  the  exception  ot  Hayes  Sound  the  coast  line  of 
Smith  Sound  has  now  bctn  explored  from  north  to  south. 
President  Land,  marked  in  recent  maps  in  about  84°  N., 
is  proved  to  h.ive  no  existence,  though  Lieut.  Aidrich, 
when  engaged  in  pioneering  tnc  way  iur  the  main  p«rty, 
which  was  led  by  Commanuer  Markham,  advanced  thne 
miies  beyond  Sir  Edwanl  Parry's  most  mntheni  poiitiOBi 
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and,  from  a  mountain  2,000  feet  high,  sighted  land 
towards  the  wcst-north-wcst,  extending  to  lat.  83^  7'. 

Ancient  Eskimo  remains  were  traced  on  the  west  siilc 
of  Sniitli  Sound  up  to  lat.  Si"  52'  N.  From  that  position 
the  wanderers  had  evidently  crossed  the  channel  at  its 
nanowest  part  to  Greenland.  The  most  diligent  search 
was  made  nirthcr  Dortb^  but  no  trace  of  them  discovered. 

Six  musk  oaten  were  shot  at  the  Alert's  winter  quarters, 
and  three  half  way  between  her  poMtiQii  and  that  of  the 
Discovery,  while  fifty-four  were  shot  near  Discovery  Bay. 
The  ermine  was  seen,  and  owls  were  found  on  the  (Jrccn- 
land  shore  oppoiitc  the  Dtxiovt-ry's  quarters,  tlie  \  oun- 
ones  on  tht  ir  appearance  being  mostly  devoured  by  wolves. 
The  remaining  items  in  the  Alert's  game  list  at  her 
northern  station  show  seven  hares  and  ninety  birds  of 
different  Idsids,  the  latter  shot  oidy  in  July.  The  birds 
ceitainlv  do  not  migrate  beyond  Gape  Jeseph  Henry,  lat. 

yet  N.  Very  few  besides  those  accounted  for  by  the 
sportsmen  passed  the  Attrt.  Very  few  seab  were  seen 
north  of  Cape  Union,  and  no  bears,  dovckics,  or  looms, 
it  is  stated,  ever  reach  the  Polar  .Sf.!.  Water  animals 
were  notably  absent,  and  it  is  surmised  that  tho  e  ili  n  do 
visit  the  Arctic  Sea  come  from  the  south.  Among  other 
birds  visiting  the  country,  but  not  advancing  beyond  the 
point  mentioned,  are  the  knots.  Although  no  nests  or 
eggs  were  founds  the  young  in  all  stages  of  growth  were 
obtained.  Amoivst  the  ikira  described  Iqr  the  parties 
Innn  the  Alert,  were  the  saxifr.ige,  sorrel,  and  dwarf  oak, 
and  late  in  the  summer  a  few  popt)ics  were  met  with. 

In  the  neiphbourhood  of  the  I hscoTt-ry's  winter  quar- 
ters a  scam  ot  coal  of  good  quality  and  readdy  worked, 
was  discovered  by  Mr.  Hart,  naturalist  ;  but,  unfortu- 
nately, r.ot  before  the  present  summer,  otherwise  it  might 
have  been  of  service  during  the  winter,  when  the  allow- 
Mtce  nf  tbat  article  on  board  was  necessarily  kept  as  low 
as  powiblev  Capt.  Feilden  obtained  some  fine  fossil 
corus  at  fhe  extreme  northern  hiUs.  Very  large  collec- 
tions of  nattiial  history  snt^lects  have  been  made  by  the 
naturalists,  assisted  by  one  and  all  of  the  officers  and 
crew.  The  dredge  and  tniwl  were  used  on  several  occa- 
sions with  great  success.  The  observations  on  the  physics 
and  meteorology  of  the  Arctic  Regions  aie  liKely  to  prove 
of  the  greatest  value  when  published.  It  will  be  remem- 
bered unt  during  the  stay  of  tbe  Polaru  in  the  north,  the 
pievailing  wind  was  from  the  north-east ;  during  the  pre- 
sent expeditim  scarcely  any  easterly  wind  was  noticea  at 
all,  the  prevailing  wind,  like  the  prarrailing  current  coming 
from  the  west. 

All  the  I'ol'.iris's  cairns  were  visited.  At  the  boat 
depot  in  Newman's  Bay  a  box  chronometer  by  Negus, 
New  York,  was  found  to  be  in  perfect  order  after  an  cx- 

I>osure  of  four  winters  ;  it  has  since  been  keeping  excel- 
ent  time  on  board  of  the  Dkcovefy,  Some  wheat  sent 
out  in  the  Polaris  in  order  to  ascertain  whether  it  would 
dctcstoiate  when  exposed  to  extireme  coldjiaa  been  grown 
successAU^  under  a  glass  shade  by  Dr.  Bdkrave  Ninnis. 

A  magnifkent  series  of  photographs  has heen  brought 
home,  a  selection  of  which  wijI  no  doubt  be  publibhed, 
and  afford  some  idea  of  the  strange  scenery  to  be  seen  in 
these  inhospitable  regions. 

Such  is  a  brief  sun,niary  of  the  results  obtained  by  this 
latest  Arctic  expedition,  but  at  what  expense  of  hard 
work  and  suffering  it  is  difficult  for  those  who  read  the 
nanative  to  realise  The  labour  which  had  to  be  under- 
gone would  have  been  trying  enough  to  perfectly  healthy 
men,  but  unfortunately  the  dreaded  scourge  of  Arctic 
explorers,  scurvy,  broke  out  among  thcni.  No  expe- 
dition could  have  been  better  provibunicd,  but  in  sjiilc  of 
every  precaution  all  the  sledge  parties  siiffcred  most 
severely.  Notwithstanding  this,  every  one  worked  deter- 
minedly and  cheerfully.  Only  three  seamen,  however, 
died  of  scurvy,  and  only  one  death  was  the  result  of  frost- 
hit^  tbat  of  Niels  Chiifltian  Petenen,tlw  inteipicier  of 
fhe  eqmdilioii. 


The  ice  in  the  Polar  Sea  remained  firm  until  July 

20,  when  there  was  a  movement,  increasing  with  each 
tide.  On  the  31st  the  Alert  succeeded  in  le.iving  her 
winter  quarters,  and,  after  many  struggles  with  the  ice, 
joined  company  with  the  Discovery  on  August  12.  Lady 
Franklin  Bay  remained  closed  nntit  the  -30th,  when,  a 
chance  occurring,  both  ships  were  pushed  into  the  ice, 
and  succeeded  in  crossing.  After  thu  date  the  same  Idnd 
of  battle  and  slow  progress  took  place  daily  between  the 
ships  and  the  ice,  as  during  the  passage  north  every  inch 
gained  being  of  iinp'irt.inre  as  the  ice  closed  in  the  rear. 
As  the  Season  advanced,  or  rather  slipped  away,  many 
were  the  fluciuationi  in  the  social  barometers  is  hopes 
and  fears  rose  and  fell,  for  it  was  not  until  September  9, 
the  very  last  of  the  season,  that  the  mouth  of  Hayes 
Sound  was  crossed,  and  tbe  expedition  again  rejoiced  in 
*•  open  water." 

The  Al^  leacbed  Valentin  on  the  27th  nit.,  and  both 
ships  arrived  at  Queenstown  on  the  39th.  On  Monday 
they  left  for  Portsmouth,  where  they  arrived  on  Wednes- 
day morning.  "  It  goes  without  saying "  that  every- 
where officers  and  men  have  had  the  heartiCSt  wdcom^ 
though  no  heartier  than  tbey  deserve. 


OUR  ASTSONOMICAL  COLUMN 

ft  DoRAdOs. — This  star,  which  was  called  .n  fifth  maf^itttde 
by  Lacaille  at  the  end  of  1751,  .ind  a  sixth  by  Brisbane,  was 
oteervcd  by  Moeata  from  February,  i860,  to  January,  1861,  of 
H  grtu  or  gm.  only.  Perhaps  one  of  our  southern  tesden  will 
put  upon  record  Uie  aetnal  migutnide  of  this  star,  the  period  of 
wl.ijh,  as  Moesta  remarkcJ,  would  appear  to  be  one  ol  con- 
siderable length.  i'o»ition  for  1877  o  in  K.A.  5h.  5m.  52s., 
N.P.D..  I5I*  SS". 

Southern  Dorni-F-STARs.— (t)  o  Centaur!.— Measures  of 
the  angle  of  position  and  distance  of  this  star,  taken  in  the 
course  of  the  ensuing  year  or  two,  will  materially  contribute 
towaids  defining  within  murow  limits  the  elemenu  of  the  orbit. 
Even  in  PowcU'i  last  orbit,  which  was  founded  npon  neosares 
to  January,  1S70,  the  prri-astion  passage  (iS74'2)  is  certainly 
too  early,  though  each  succes^ve  calcuiaiiou  of  elements  from 
Jacob's  first  has  sssignsd  a  bter  .date  }.it,p«iliabty  ocatned  In 
1875- 

(s)  /  Eridaai  alao  deserves  dose  attentioB  from  the  astrometer 

in  the  other  hemisphere.  Theie  must  hr  a  i^rc.it  ch.iiij^e  in 
angle  since  the  epoch  of  the  last-pubii»hcd  measures.  The 
position  (1877-0)  is  in  ILA,  ih.  SJai.  71.,  N.P.O.  146"  49'. 

Tub  ItiTaa^MBtCOnuL  Planet  Question.— If  in  tbe 
gencnl  forainla  oblidned  by  M.  Leverrier,  and  given  in  last 
week's  Na  If  nr.,  we  put /i  -  -  i,  the  solution,  which  jjivcj;  for 
tbe  sidereal  period  as  referred  to  the  node  27*964  days  semi-axis 
■ajar  o>lSo^  and  i^aadieal  period  30*382  day^  eoeoids  with 
Stark's  observation  on  Octolier  9,  1819,  one  of  the  most  definite 
upon  record,  be«ides  reprc.icnting,  as  vscli  as  the  solution  with 
i  —  o,  the  five  data  upon  which  M.  Leveirier  his  relied  in 
deducing  the  formula.    In  this  case  we  have — 

»  =  285''76  +  12'  873724/-  lof-Scos  r. 
.Stark's  observation  was  pablished  in  his  "  Meteorolo^sclws 
Jahrbuch,"  l8aa  Under  date^  October  9,  1819,  he  says  :— 
*'At  the  suae  time  there  appeared,  at  a  distance  of  12'  28* 
finm  the  soiitht!rn  iimli  cf  the  ^un,  and  4'  5^''  from  the  eastern 
limb,  a  bbck,  well-defiiicd  nuclear  spot,  which  was  perfectly 
round  and  of  the  siie  of  Meromy.  At  4b.  370.  this  aocleir 
«pot  was  no  longer  present,  and  I  (ound  alvo  later  on  the  o  h,  as 
well  as  on  the  12th,  when  the  &un  next  came  out,  no  trace  of  this 
sfML"  The  ob^rvation  was  probably  made  aliottt  BOOn  at 
Augsbnig,  which  was  one  of  Stark's  nsnal  hours  for  — «*irf"g 
the  aanli  diib  ■  ■cwtwiqwmiUng  to  October  8,  at  ash.  160.  Gieen< 
widi  tiawb   For  this  time  flw  sbove  fisnnala  gives  p  s  10*19^ 
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ud  llw  cutfi*!  Ibdioeartric  loBgitnde  being  15**3,  inferior 

conjunction  of  the  assumed  intra-Mercurial  liody  with  the  lun 
would  have  occoired  00  the  numiing  of  SUuk's  obKrvatioo. 

Tn  FovmTK  COMIT  or  1857.  —Hia  best  dettnniacd  period 
of  revolution  of  a  comet,  exceeding  in  length  the  period  oT  the 
comet  which  appears  to  be  atsociated  with  the  August  stream 
of  meteors,  is  that  of  the  fourth  comet  of  1857,  discoyered  by 
PraL  C  H.  F.  Peters  at  Albuf  .  U.S.,  on  Jnly  i8»  tgr  Diei^ 
•t  iMi^  «a  the  37th,  and  HaUdit  at  Go^  aad  Deuati  at 
Florence  on  the  30th  of  the  same  month.  It  was  observed  with 
the  great  refractor  at  the  observatory  of  Harvard  College  till 
October  ai.  Then  data  Indnde  an  interval  of  froa  aboM  «M 
MBth bdbn to  taoaondvate  the pcsibtlioa fNHWf^ orn 
BR  OB  Ac  oiWt  of  14S*.  A  yfKj  coaplcto  dlicailoa  of  (he 
observations  was  made  by  Dr.  Axel  MoUer,  whose  masterly 
invest^ations  relating  to  the  moticn  of  Faye's  comet  have  led 
to  fodi  accurate  prediction  of  its  apparent  tradt  Ib  tte  hnvcn* 
at  icont  i«timw{  the  period  he  aiaipv  ia  9347  |mii>  A 
rimHaity  T^orau  edenklicMi  lad  Dr.  Han  Lind  to  ft  wnhliatt 

of  243  05  yecin;,  and  there  areeO^BHOf  Wailj  llw  iaatkBg(h 
of  period  by  other  computers. 

If  «a  oairine  the  path  of  tUtOOOHt  dkrongb  the  planetary 
^Steffi  wesoaadiawwur  thatitfataaeartotheotfaitof  Venn, 
Employing  the  demcnti  0^  Aid  HSIter,  a  strict  eatadatiaii 
thows  that  in  heliocentric  ecliptical  longitude  24*  54',  the  dis- 
tance between  the  two  orbits  is  less  than  0-023  <>f  ^e  earth's 
mean  distance  from  the  sun.  It  may  therefore  be  1 1  iailOaWj 
coochsded  that  it  ia  to  an  actual  acar  approach  of  the  eontt  to 
Vcnaa  abont  Ob  potat  Oat  ^  pmiiatfcM  of  oiUt  b  4m. 
The  ooaMfa  perihdiaa  diaiaBea ia 0*747,  fhoi^lMiaB  dktaaoe 


BIOLOGICAL  NOTES 

PocK-LyMFM.— The  efficacjr  of  pock-lymph  has  been  attributed 
by  several  observers  to  the  presence  of  small  organisms  of  the 
nature  of  Micococcas,  M.  Miller  has  recently  ttadied  this  subject 
(CtMtralblatt  /ur  d.  Mtd.  H'iu, ),  and  from  6^840  sepanue  iaocoht- 
UoM^  he  finds  that  the  dcsna  of  actMqr  of  die  lyaaph  and  Oe 
proportion  of  micrococci  present  do  not  correspond ;  on  the 
one  hand,  the  development  of  the  organisms  was  oden  at  its 
greatest  when  the  action  of  the  lymph  was  falling  off,  and  on  the 
other,  lymph  was  often  active,  though  no  bacteria  wm  per* 
cqitiblc  in  it.  Fresh  dilated  lymph  havtagbeea  pot  hi 
ttfdies  in  a  freeaag  mixture,  and  slowly  thawed  after  fireeang,  the 
apper  half  gave  on  inoculation,  414  per  cent,  positive  results, 
the  lower  half,  63  8  per  cent.  It  appears  from  this  that  the 
poison  is  associated  wiih  the  solidl  constituents  more  than  with 
the  liquid.  Boiled  lymph  iiaa»  without  exception,  tnopeiative. 
The  addition  of  I  to  4 }  per  cent,  carbolic  add  merely  weakened 
the  oontagioBBieH  of  pock  lymph,  while  addlttoo  of  glycerine 
left  it  unaltered.  .Strong  dilutions  wraVened  the  action,  while 
condenrations  exalted  it ;  with  evaporation,  the  percentage  of 
isvourable  cases  was  increased  abont  a  ha]£  In  rna|[alaffd  paitt 
pndoced  in  tha  Ijntph,  the  active  element  waa  present  b  great 
qaantity.  Perfectly  dried  lymph  is  |also  active  in  high  degree  ; 
hence  we  may  infer  that  the  communication  of  pox  may  occur 
bjr  tneans  of  the  crust  and  scurf  of  pustules  which  are  nibbed 
off  taA  doat  In  the  air.  Inoculation  with  the  blood  ^  penoos 
lhaft  warn  aneoeaataUj  inocnkted  pnrnd  iaopeiatiie ;  ao  alio 
Here  the  fMhconteols  of  ^  bladden^  seven  dajn  after  lnoca« 
lation.  It  is  inferred  that  the  cow-pox  ferment  is  not  contained 
b  the  blood,  or  not  m  the  active  State ;  and  that  very  probably, 
also,  the  blood  is  not  lladf  the  aeat  of  fenncntatlon  nd  npvo* 
dnction  of  the  priison. 

Alcoid  SwARM>Sroaxs.—I(vesfclsof  water coatainiog«4gie 
ait  ptaead  in  •  leon  vben  Ih^  an  ItfUal  oolf  on  one 


side,  swarm-spores  are  generally  found  to  collect  at  the 
siJe  turned  towards  the  window,  more  rarely  on  the  oppo- 
site  side.  If  they  are  present  m  considerable  number,  ihej 
often  become  arranged  b  peculiar  cloudy  forms  ;  networki 
rays,  tree-like  branched  lignraai  dtC  The  phenomenon  has 
been  frequently  studied,  and  has  been  alwnys  regarded  as  an 

action  of  light,  causing  the  living  iv.  .irm-sporcs  to  move  lo\v.\rds 

it  or  withdraw  from  it  AAer  a  long  mvestigation  of  the  pheno- 
mena, M.  SadM  hn  come  to  a  dUhrnt  rwidiiihiBi  He  eoB> 
siden  thai  than  gnnpiqfi  of  looywei  an  Mt  ptowwann  of 
life,  inaaoMMb ea qtdle a rindbur  pfoeoH  lalbnad  to  oeeorwfth 
emulsions  of  oil  in  alcohol  dilated  withVBlar;  also  that  the  light 
either  doea  not  at  all  participate  m  tho  action,  or  does  to  only 
hidiicctly,  liar  all  flH  phenomena  be  reproduced  in  daric- 
ne«L  ThaacenNihtlonof  ^omaadtfiadoad'IihefigBiMain 
rather  dne  to  Quanta  pwdnced  by  diBineea  of  taaipenitiBa  in 
the  water.   If.  Smiitt  wptilaiawta  an  dtacrihod  in  ^tara, 
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Diseases  Ger.minated  in  IIosrnALs,  -Several  observer* 
have  remarked  on  the  presence  of  globules  of  pns  and  micro- 
scopic algie  in  tho  air  and  on  the  walla  of  hospitals.  Some 
interacting  facta  of  fUt  eider  have  loecntly  been  comuiuui- 
cated  to  the  French  Sod^tc  de  Hiologie,  by  M.  Nepveu  of 
the  laboratory  of  La  Piti^.  A  squnie  metre  of  the  wall  of  a 
surgery-ward,  having  been  washed,  after  two  years  withoat 
washing,  the  liquid  pwiitd  fiom  the  ^nge  (about  jo  gr.)  waa 
eiamlned  tamicdlalaly  after.  It  waa  MMOwhat  daifc  thraa||hont 

and  contained  micrococcus  in  very  great  quantity  (fifty  to  sixty  hi 
the  field  of  the  microscope),  iiome  micro-bacteria,  a  small  number 
of  epithelial  cells,  a  few  globules  of  pus,  some  red  globules, 
and  lastlj  a  few  irregular  dark  masses  and  ovoid  bodies  of 

precautions ;  the  sponge  employed  was  new,  and  carefully 
washed  in  water  that  was  newly  distilled.  Facts  like  those 
referred  to  make  it  easy  to  comprehend  how  the  germs  of  a  lar(;e 
number  ol  diseases  occur  b  the  air  of  hoapitals,  and  how  the 
latiernay leadilp beeane oealMa of  fatfatfoil.  TlMMnM^* 
ditions,  thougjk  \k  leH  dogioe^  nuf  annetinNa  be  aMt  wiA  In 
private  life. 

MAUlts'ltOMia.— M.  Giaaid  latdy  showed  to  an  anffienee  at 

the  Congress  of  learned  societies  at  the  Sorbonne,  specimens  of 
marine  mosses  growbg  on  a  madrepore  pl.-u:ed  in  an  aquarium, 
ilBn  January,  1873.  They  produce  every  year,  in  springs  pii^ 
nomena  of  fructification,  ffiiwiMring  of  sms  of  a  aupob  nacnoaa 
!  colour,  growing  at  the  enda  of  beanttfid  green  filamenti^  dicn  be> 
coming  detached  and  rising  to  the  surface  of  the  water.  He  died 
the  following  fact  as  showing'  the  vitality  of  certam  marine  plants. 
On  May  13,  1875,  a  parcel  of  alg«  which  had  been  taken  from 
an  aquarium  aad  dried  aeveial  months  b  the  sun,  ww  pfaiced  in 
sea-water,  and  developed  a  magnificent  green  plant  of  ribbon 
form.  In  February  and  March,  1876,  there  were  formed  on  the 
border  of  the  ribbon  sparse  filaments  carrying  rounded  urns  of 
variegated  colour,  which  became  detaciicd,  and  lOM  to  flie  8ir> 
hot,  giving  rise  to  green  plants. 

NOTKS  FROM  St.  Pktkmburo.— At  the  last  tae^iag,  Oc- 
tober 18,  oftheZodkigicalScotkmoftheSt  Petersburg  Society 

of  Naturalists,  Prof  'W.ifTicr  pave  some  inftrmation  as  to  his 
recent  researches  made  in  the  Solovetsky  Bay  of  the  White  Sea. 
The  special  aim  of  them  was  to  throw  some  light  on  the  causes 
which  determine  the  ue  m  certain  oi|pnismsb  as  for  instance  the 
hydnUi,  of  two  dllRmnt  modea  of  reproduction,  aonetlBMa  bjr 
gemmation,  and  sometimes  with  the  help  of  special  organs. 
Without  coming  to  any  decided  conclu-iions  (the  researches 
having  to  be  continued)  M.  Wsgner  pointed  out,  as  one  possible 
caote  of  tliis  differeaco,  the  influence  of  diSinent  nutrition  which 
gnanl^  n  giw4r  inHaeaoaa  flw  wpwdactivo  llneiiaa&  M. 
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ChernufTsky,  who  has  been  imiiy  years  cn;;afjc<l  in  si  r  sr  .;dy  of 
the  hiUM  of  the  UUck  Sea,  and  now  studies  cspedalljr  the  in- 
fliunec  of  die  media  on  orgniie  fbnm,  reported  vpoit  Us  mtniC" 
rous  collections  of  animah  fi'm  viriouq  depths,  and  traced  in 
thetn  the  slow  variations  wiucU  auiuuUs  of  the  same  species 
nndcrgo  at  difTerent  depths,  and  the  appearance  of  new  specie^ 
with  the  iacreese  of  depth  j  the  hbaiin  of  M.  Cheniiafikky 
pvoariw  to  1m  of  giMl  iolcfert  irfM  pobUthed  in  fUL 

CMjOOIS  ov  ANtMAU.— At  the  kit  neetii«  of  the  St 

Petenborg  EntomoloqiJts'  Society,  October  16,  M.  Porchin- 
skj  reported  upon  some  resultson  the  exploration  of  a  scientific 
pal]r  OfSged  last  snmmer  npon  the  exploration  of  the  Cancasus. 
The  loaaaB  liBih  of  the  it^i^  explored  was  the  Stqtpe  of 
Brivi^  «  pfarfn  eomed  wlA  tand,  irfth  foeae  patcte  of  ran- 
om^  coloured  clays  appearing  in  the  low  hills.  A  remarkable 
feature  of  the  animal  inhabitants  of  the  Steppe,  insects  and 
reptiles,  and  opedally  of  the  lizards,  is  the  most  perfect  coinci- 
dtHMeof  their  cokMiiBg  with  the  ooloonng  of  the  Steppe.  The 
■me  thieg  was  obserred  ate  ia  flw  Steppe  of  Elitabclhpol. 
Interesting'  collections  of  the  finut  made  bf  the  pai^  were 
pfoduced  at  the  meeting. 

NOTES 

Dla  Cari  Jkiisek,  the  eminent  and  accomplished  inetco- 
nkl^  died  at  Vienna  on  October  191  after  a  protracted 

Tn  darth  U  announced,  on  the  i6th  ulL,  of  Dr.  von 
WatodHnMO,  ProCnnor  of  Mineralogy  and  Geology  at 
GBillmni,  where  he  was  boni  ia  18091  WUIe  jrnuc  he  tm> 
TeDed  much,  especially  in  Sicily  and  Iceland,  making  large 
mbieralogical  collections,  which  he  presented  to  the  university. 
He  is  specially  known  for  his  researches  in  connection  «nth 
Toteanic  phenomena  During  his  later  years  he  was  oigBgecl  in 
•  faufe  imk  OB  fhe  topography  and  orqgn^y  of  Etmu 

Prof.  H.  J.  S.  Smith's  valedictoiy  address  to  the  London 
Mattieaatical  Society,  on  the  iait,  will  touch  npon  various 
petali  aflecthig  the  preaeat  Mate  and  prospects  of  pare  mathe- 
matics. 

Tbs  popular  German  poet  aod  mineralogist,  Pn£  von 
KobeH,  has  just  celefarated,  hi  Ifnaid,  dm  fiUadt  andfnnary 

of  the  day  on  which  be  was  appolBlad  OttnOldiMIJ pnfieiKr 

of  mineralogy  in  that  city. 

Da.  ROntckn  has  been  appointed  extraordinary  Professor  of 
Fhyncs  fas  Stmdnrg  University. 

Dr.  Cakprntkr,  F.R.S..  Secretary  to  the  Cilchiist  trust,  lias, 
for  the  special  benefit  of  the  Primary  Teachers  of  the  Metro- 
polis, arratn^ci!  (^tr  a  c  junic  (if  lectures  to  l»c  given  by  Dr. 
Richardson,  l'.R.i>.,  at  bt.  Thomas  Charterhouse  Schools,  on 
Hnman  Phyriology,  and  its  applicatioa  to  daily  life.  The  course 
will  be  opened  on  Friday,  November  3,  by  Pr.  Carpenter, 
delivering  an  address  on  a  Sound  Mind  in  a  Sound  Hixiy. 

WlLUAM  CLAKKB  MlLLSt,  B^A.  Lond.,  vioe-princii  al  ot 
lluddersiield  College,  has  been  elected  Registrar  of  the  (General 
Medical  Council  of  Education  ill  the  place  of  Dr.  Erasmu-s 
Hawldns,  icsigned.   The  new  Regiatmrhas  been  long  known 

as  an  able  mathematician. 

It  is  stated  by  the  ASMical  Pras  and  Circular  that  the  Gold- 
midl'a  Company  has  voted  a  sum  of  1,000/.  to  the  Chemical 
Society  to  aid  in  the  formation  of  the  fund  to  be  devoted  to  the 
promotion  of  original  rcMarch  in  the  sdenoe  of  chemiitiy. 

M.  Wasdtnotow,  die  faitdllgeot  Mfailster  of  Pnblie  Instrae- 

tion  in  France,  has  come  to  a  most  liberal  decision  on  lirhalf  of 
the  Paris  Observatory.  According  to  the  standing  financial  rules 


u^cd  in  France,  no  adjudicator  of  works  executed  in  the  public 
interest  is  entitled  to  be  paid  except  when  his  task  has  been 
completed  and  received.    As  an  exeeptioo,  M.  Leverrier  ia 

authori-ir-.l  to  piy  in  -  !v'>iicf  t  1  ;he  opticians  and  philosophical 
instrument  makers  a  .sum  amounting  to  one-third  of  the  total 

The  Biscliofshcim  tran-if  inNtnmicnt,  which  has  been  so  long 
delayed  by  the  rcd-lapcism  of  the  Finance  Department,  is  almost 
fiabhcd,  and  observations  will  very  shortly  be  inangunited  in  the 
new  pa\-iUioo  whid)  has  been  built  on  aa  improved  tcheoie  for 
its  reception. 

M.  FxiL,  the  efaa»>woiker  of  Paiia,  baa  jnst  finished  die  east- 

ing  of  the  rrown  tjlass  lens  for  the  great  Vienna  'refractor.  The 
diameter  is  28  inches  and  the  weight  ti2  pounds.  It  will  be 
•eat  launediately  to  Mr.  Howard  Grubby  of  Diddia,  wbo  aliendj 
possesses  the  flint  lens. 

Tub  course  of  lectures  at  the  Sorbonne  for  candidates  for  the 
ARMOfaadpttpUsof  theNotmal  Sdioob  was  opened  a  few  days 

since.  In  former  years  the  lecturers  wem  confined  to  merely 
elementary  subjects  relating  to  mechanics,  das&ics,  astronomy, 
dilTcrcntlal  and  inte,;ral  calculus.  But  this  year  M.  Itoiiiiet  leo> 
tares  on  tlie  recent  discoveries  in  high  geometry,  and  M.  Puiseoa 
on  a  subject  which  has  been  faugety  discmsed  by  men  of  adeace 
in  Eni,'l3nd,  the  figaie  that  the  cnifir  mait  have  taken  owing  to 
its  fluidity. 

With  exception  of  the  schools  of  Paris,  which  rank  among 
the  fust  ill  the  world,  most  of  the  faculties  of  sciences  and  Uttres 
in  France  (says  M.  Grad  in  La  JVatmrt)  have  only  &ve  pn>- 
ftmow.  Now  dien  woe  «  handred  and  thirty-five  at  die 
University  of  Berlin,  seventy  at  the  Univrr  ir\  .  f  K  :  !^;':bcrg, 
against  three  hundred  and  forty-eight  in  all  tlic  lak;uluts  of  the 
fifteen  aca.leii;ical  !livi>ioiis  of  Frince  in  187a  The  faculty  of 
sdeoces  and  that  of  latres  of  Sirasburg,  more  favoured  than 
others^  bad  dien  diirteen  professors,  against  tfairty-sh  in  the 
faculty  of  I'liilosophy  ar.d  sciences  i.f  the  prc'cnt  University. 
The  U  niversity  at  present  has  a  total  ol  cij;hly  professors  distri- 
buted among  the  five  faeuliics  of  theology,  law,  medicine,  philo- 
sophy, and  natnial  and  mathematical  scicncea.  This  yenr 
Prastfai  devotes  to  the  maintenance  of  its  nme  universities 
6,577,397  marks,  of  which  4,^^20, S)i  m.arks  arc  ^nrnished  from 
the  State  Treasury.  With  regard  to  population,  the  expenditure 
per  hand  of  faihabitants  is  070  fir.  ia  Alance-Lonaiaek  o'la  fr. 
in  France,  0*33  fr.  in  Prussia. 

A  COMMITTU  appointed  by  the  Rnsiian  Government  at  the 
St  Pfetenbtnrg  Mescal  Academy  toinveatigaie  vaitotts  propoeed 

anti&epticj  and  di^infec^;'.ll^s,  liave  arrived  at  the  following  con- 
clusions:—I.  Carbolic  add  is  the  must  eflicient  means  against 
the  dcvdopaMitt  of  ammoniacal  gas,  putrescence,  and  devdop- 
mentof  lowermgaBiniain  organic  matter  nndccdeconpcaitioB, 
and  it  ia  therefore  the  best  antiseptic,  s.  Vitriol,  salts  of  dnc, 
and  charcoal,  are  the  I)c>:  n;c:ins  for  deodotisin^  matter  under 
putrefaction.  3.  The  powdcr:^.  of  I'ruf.  Kitiary,  besides  the  pro- 
pertim  they  ibaie  ia  common  with  other  carbolic  disinfectants, 
deserve  attntioBbtcaaaeof  the  isolated  state  of  phenol  ia  then 
and  their  contents  of  qnUk-Ume^  whidt  abaoifas  moisture— the 
principal  condition  of  each  kind  of  |.mtrefaction — aa  also  tome 
part  of  the  gases.  6.  Chloride  of  lime  and  permanganate  of  pot- 
ash quickly  destroys  the  lower  organisms  in  putrid  liquids.  7. 
The  disinfectants  certainly  retard  the  putrid  processes  in  organic 
bodies,  but  their  influence  is  only  temporary,  as  a  means  of  puri- 
fying air  in  dwellings  th<  ;r  iiiilutiice  is  very  small  if  not  totally 
Mi/,  because  of  the  very  small  degree  of  concentration  of  their 
ingredieats  diat  can  be  vsed  witboat  iajwh^  the  hcaUbofbi- 
habit  tnts  .  9.  For  uninhabited  buiMingS  the  best  diabfectaalS 
arc  nitrous  acid  and  chlorine. 
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RBFi:  KRisci  to  our  recent  correspoodenoe  on  "Antedated 
Booki^'*  •  oocreipaodeiit  c»Us  attemion  to  another  eril  practke  j 
Aat  haa  of  kte  fens  crept  into  fhe  poUidiiBg  trade,  naatdx,  j 

thi?  of  publishing  H-niks  without  any  date  at  all.  Oar  cone-  . 
rpoorfcnt  mentions  two  firms  that  sin  extensively  in  this  respect ;  I 
bat  there  are  several  others,  especially  in  what  is  k^nou-n  as  the  j 

Bomber  tnde,"  who  of  mtdite  fr^femse  pabliah  nndated  books. 
9mIi  boolks  are  gmenlly  of  nidi  litenurf  or  idtiitilie  value,  I 
bat  circulate  amonj  a  class  who  are  penernlly  uiiahle  to  te-t 
&eir  vmla&  Of  course  the  purpose  of  issuing  undated  books  is 
evident  t  vroiks  half  a  century  old  may  bo  palaMd  off  on  fhe 
aaknowlng  as  the  (genuine  product  of  the  cnrrent  year. 

Wk  oaderstand  that  Dr.  A.  Wojeikoff,  of  St.  Petenlmg^  has 
arrived  at  SiagtpOfO  from  Batavia  on  Ua  way  to  Japan,  on  what 

m  y  l^c  tn;!y  characterised  as  a  meteorologicul  tour,  at  his  own 
exjjcn&e,  over  the  whole  civilised  world.  The  tour  was  begun 
qwarda  of  seven  years  ago,  when  the  greater  part  of  Europe 
vaa  vnit«d(  and  aAcr  a  retnm  to  and  brief  residence  ia  Russia, 
was  upaa  resDOud  tbroagb  tiie  United  States,  extending  as  far 

-.^  M.initoHa.  and  thence  southw.iril -■  t!;r  in;;li  South  America, 
and  onwardi  to  the  East  Indi.i  Inlands.  Thu&e  who  have  had 
the  pleaaare  of  meeting  him  know  that  this  tour  means  a  large 
t  of  meteorological  work,  in  tiw  prosecation  of  which  he 
I  prolonged  sojovms  In  Alibcnt  legions  vrith  the  view 
cf  iamiliarising  himself  practically  with  their  mctciirnlngy  and 
with  the  steps  which  have  been  taken  towards  its  investigation. 
The  traioteg  whidi  tUa  able  meteorologist  is  giving  Unudf  weU 
dCMercs  onr  warmest  commendation. 

As  iMing  sonwwluU  analogous  to  tlie  above,  it  may  be  notified 
Ant  Or.  Hanbc^d  nwleoralni^cal  aisiitsnt  to  Prof.  H.  Hilde- 

bnmdison,  of  Upsal  University,  is  at  present  engaged  on  a  year's 
tour  through  Europe  for  the  purpose  of  familiarising  himself 
widi  the  systems  of  meteorological  research  pursued  in  dtlTeteiit 
contries,  funds  ibr  the  purpose  liaving  been  provided  by  the 
Vpeal  Vnlveivty.  This  is  real  professional  edncation,  and 
deserves  to  be  orricd  out  more  extensively  and  in  a  more 
Catholic  spirit  than  has  yet  been  done  by  our  British  Uni- 


We  have  received  from  Prof.  Dove  the  .'ifonaitiehr  Mithl  fur 
Ormckf  Temfitratur,  ratchtigktil,  und Xitderscklli^tunJ  funft&gi^t 
Wirmuwiiild  for  1875.     In  addition  to  the  usual  meteoro- 
logkal  results,  this  admiiable  annual  serial  gives  the  five-day 
nesos  of  temperatore  for  the  year  and  their  departure  from 
the  means  of  the  twenty  years  ending  iS't?,  and  the  s^imc  for  ten 
Aostrian,  thirteen  Swiss,  and  twenty-four  Italian  sutions,  thus 
!■!  SI  Hliin  In  ■  flrar  nwnnnr  thn  lemprntfMrr  conditions  of  Ger- 
many, and  their  relations  to  those  of  immediately  surrounding 
regions  during  1875.    The  rciulti  of  the  observations  made  at 
the  Forest -stations  of  Bavaria  and  additional  rain  returns  are 
dso  gives,  together  with  a  moat  valoaUe  rtami  of  the  monthly 
anonli  of  ninMl  ohsewed  at  all  stations  in  Gciaany  doing 
the  past  five  year?,  and  monthly  and  anr.\ia!  averages  of  rain'All 
caicolated  from  all  the  past  observations  at  each  place  as  are 
asiilahle.    The  latitude,  longitude,  and  heigiit  of  die  Austrian, 
Srin^  and  Italian  stations  are  stated,  and  we  my  earnestly  hope 
4at.  with  neat  Itsnc^  Prof.  Dove  wOl  be  aUe  to  give  the  data 
for  hb  stations  in  Germany,  the  want  of  which  is  felt  to  be  a 
Ktioas  omiiska  in  nearly  all  discussiom  of  German  mcteo- 


Iv  a  paper  in  this  month's  Petermann's  MitiheUum^fn  Prof. 
11.  Fritz  treats  of  the  Geographical  Distribution  of  Hail.  He 
nfns  to  onr  comparative  ignorance  of  the  origin  and  peculiarities 
flftkeappeninnce  of  hail,  of  the  want  of  (lang  lerim  of  observa- 
tfma  on  tht  anb)ect,  and  in  tiioae  tiiat  do  fodak  of  flie  frequent 
mmttmtmA^^  hsU  and  gTaupcl— tlic  balls  of  true  hail  having 
m  Iqf  ■iindni^  whereas  the  balls  of  graupel  are  only  small  ^ 


pellets  of  snow.  The  latter  be  shows  falls  in  all  latitudes 
and  at  all  heights  \  while  hail  is  mainly  confined  to  middle 
htitndes.    Tn  h^  faititndes  and  in  tropical  valleys,  hail  is 

a  rare  phenomenon.  Prof.  Fritz  brirgs  together  for  com- 
parison observations  on  the  subject  made  in  various  quarters  of 
the  glob^  the  statistics  being,  as  might  be  expected,  fullest  in 
the  case  of  Etuope.  The  following  are  some  of  his  conclusions 
from  these  data: — ^He  infen  that  hail  occurs  whenever  the 
moisture  (if  the  atmo'.phcrc  is  prcci[iita''  "  in  very  great  quantity 
as  rain  or  snow,  and  that  had  phenomena  correspond  to  the 
amoatafOiseaoenorpredpitatieB.  Wth  faeranm  In  latitude 
and  in  height  the  fall  of  graupel  increases  and  that  of  hail  decreases, 
while  hailstones  of  large  size  are  most  frequent  towards  the 
equator.  But  since  in  the  low  lands  of  the  tropics  hail  is  little 
known,  the  regions  of  the  most  frequent  and  especially  most 
destructive  hidlstonns  bdong  to  the  middle  latitudes,  while  ia 
hi^h  and  low  latitudes  hail-falls  of  large  stones  are  cxccptionaL 
It  appears  then  that  no  region  in  which  an  excessive  rainfall 
occnrs  is  secure  against  hailstorms,  if  only  the  height  of  fall  is 
sufTicient  to  allow  of  the  formation  of  hail.  In  high  latitadca 
and  in  high  taUe-lands  the  vertical  dlstaneea  to  fbe  atnospboic 
strata  with  temper.iture  below  2cro  are  small,  and  therefore 
more  snow  an  l  graupel  will  fall  than  hail,  while  in  middle  and  low 
latitudes  this  distance,  especially  in  summer,  is  great  enough  to 
allow  of  the  foroMrtion  of  lagp  hailstones.  North  and  aonth  of 
the  zone  of  calms  the  hail-falt  becomes  more  frequent  and 
rri  ':cs  i  s  maxin.um  between  40"  ami  60^  <  f  latitude.  The 
current:,  uf  the  atmoipbere  and  the  formation  of  the  land-masses 
have  also  an  infloence  on  the  distribution  of  hail.  A  sattsfactoiy 
lOlntioa  of  the  hail  question  can,  however,  only  be  obtained  bj 
complete  series  of  obaenrations,  the  details  for  each  station  beh^ 
given  separately,  and  the  diatinction  between  tne  hail  aad 
graupel  being  attended  ta 

The  German  Society  for  Arctic  Exploration  (Urcracnj  has 
just  heard  from  Drs.  Fiosch  and  Brchm.  They  speak  of  the  moat 
dinicult  part  of  their  jonraey  from  the  Ob  to  the  Kara  Sea 
through  a  hitherto  qidte  mdcnowB  region,  which  they  performed 
partly  in  boat,  partly  by  reindeer,  and  partly  on  foot,  over  the 
Tundras.  The  knowledge  obtained  by  the  expedition  in  this 
region  is  an  important  contribution  to  the  geography  of  West 
Siberia.  The  coUectiosis  with  icfeience  to  the  ethnology  of  the 
Samoyeds  and  Ostialcs  are  efpedalty  Vttlnabl^  ai  alao  the 
specimens  of  birds  and  fishes.   TIk  travdlcia  espccted  to  be 

home  by  the  beginning  of  this  month. 

Prof.  James  Orton,  of  Vassar  College,  U.S.,  has  nearly 
completed  his  preparations  for  the  exploration  of  the  river  Beni, 
a  little  known  tributaiyof  the  Madeira  River,  thelaigest  affloent 
of  the  Anaaon.  Plot  Orton  sums  up  the  special  objects  of  the 
survey  as  follows  :  I.  To  solve  some  of  the  most  interesting  and 
important  geographical  problems  of  the  day.  2.  To  search  for 
the  traces  of  the  ancient  military  roads,  probably  built  by  tile 
Inca  Ynpanqui  when  he  invaded  that  region.  3.  To  open  vp 
the  tamde  of  the  eastemdopeof  the  Andea  with  tlie  United 
States.  In  Prof.  Orion's  opinion,  the  search  f.  r  the  source  of 
the  ^I'ile,  while  of  not  greater  interest  than  that  of  the  Beni,  is  of 

valne. 


In  a  paper  on  "  The  Climate  ConttoWfiy,"  published  in  the 
two  hut  numbers  of  the  CteUgital  Magnkm,  Mr.  Searka  V. 
Wood,  jnn.,  discusses  fhe  poerible  cause  cf  the  Utett  dianges  of 

climate  ex  tilp  C'!  by  the  earth.  The  aim  of  Vix.  Wood  is 
less  to  advocate  some  special  solution  of  the  question  than  to 
insist  on  the  difficulties  which  beset  all  the  theories  hitherto 
offered  as  a  solution,  and  which  are  (i)  a  decrease  in  the  original 
heat  of  our  pUnet  ;  (2)  changes  in  the  obliquity  of  the  ecliptic  ; 
(3)  the  combined  effect  of  the  precession  o(  thu  equinoxes  .T.ncl  of 
the  «soeotriGity  of  the  earth's  orbit ;  (4)  changes  in  dislhbuuoo 
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of  hud  and  mtar;  (5)  chMges  la  Oe  paHSm  oTO*  anfh's 

axis ;  (6)  a  variation  in  the  amount  of  heat  ndUted  by  the  sun; 
and  (7)  various  tempentares  of  those  regions  of  ipace  through 
which  the  solar  system  has  moved.  Discussing  each  of  tbcm, 
Mr.  Wood  dali  at  graatcr  kncth  with  the  tbeoiy  advocated  by 
Mr.  Ctan,  atrMiiK  Kttbe  einetMioB  tiwt,  dA«4^  tke  iid^^ 
of  geoKmphical  conditions  nnd  currents  is  a  powerful  agent  In 
modifying  climate,  nevertheless  the  cause  of  the  Glacial  period 
mnit  have  been  a  cosmical  one  ;  that  the  cold  of  this  period 
agHMtohave  bllen  iqpoo  the  earth  while  its  axis  was  in  its 
present  porilian ;  and  that  nothing  has  yet  been  ftond  to  laise  a 
douVit  a";  tn  the  glaciation  of  the  northern  and  sonthem  hemi- 
spheres having  been  synchronous.  Mr.  Wood  inclines  to  admit 
that  it  is  to  the  sixth  suggested  cause,  a  diminution  in  the  heat 
emitted  bj  the  tun,  that  the  probabilities  incline.  The  discus- 
sion of  tbtfeolaciaaftetocanieetMl  with  tto  ktcrtdHmgasor 
dimate  is  the  main  attraction  of  the  paper  of  Mr.  Wood. 

Capt.  Aubm  Yooho's  Arctic  ship  Pm»d»ra  is  back  ^ffaat 
all  wen.   It  will  be  remamberad  Capt  Yovac  vnt  act  to 

etide.-wour  to  communicate  with  flw  AfCtiC  wpaditio^  vhi^  he 

mot  on  its  ruid  home. 

Two  shocks  of  earthquake  were  felt  at  Irkutsk  and  its  neigh- 
bourhood, on  August  51  at  10  P.M.,  and  on  September  4  at 
l.y>  A.M.  Both  extended  over  a  large  icgioo,  and  the  last  was 
latfair  atRMK  at  IrfcniA. 

Two  eaithqnakes  ai«  reported  as  having  occurred  in  German  j 
coOctobcrM, theoaanear  lUhl at  11  A.1C., and  the  other  at 
Sdiopfbeim  between  8.30  and  9  r.M.  The  fimnereitended  over 

Strasburg,  Kebl,  Kotk,  Auerheim,  Zicrolshofen,  Leutesheim, 
Linz,  Dicisheim,  Khcin-Uischofcheim  ;  the  direction  was  appa* 
rently  in  a  south-west- north-east  direction.  There  were  tiuee  or 
fiNrihoGhalaatiag  about  foor  seconds.  The  other  aaithqaake 
was  to  the  noiA  of  Sehopfheim,  at  Neaenweg  and  Cmgen^  and 
was  of  shorter  duration  than  the  former ;  the  dinethn  WM 
apparently  north-south. 

The  African  explorer,  Eduard  Mohr,  writes  to  Dr.  Nach- 
tigal,  under  date  Au^-usi  2S,  of  his  arrival  at  St  Paul  tie  Lonnda. 
Within  eight  days  be  was  to  proceed  to  Malang^  on  the  eastern 
fiadt  of  iJiflola,  whiA  he  was  to  nuke  his  base  of  opetatkM  far 
an  exploring  journey  to  the  northern  interior. 

Im  the  Geological  Section  of  the  Helvelic  Society  of  Sciences, 
besides  many  interesting  smaller  eommunications,  the  fallowing 

larger  cootributions  to  geoloj;ica!  science  were  made;— The 
results  of  a  thorough  exploration  of  the  earlier  geological  his- 
toiy  of  the  Black  Forest  and  of  the  Vosges,  by  Prof.  Sand- 
bsfgar  i  the  results  of  explorations  in  tbe  Aigovian  Jura,  by 
Fnf .  Mnhibe^ ;  the  resulH  of  eiipbialions  by  IL  HoBicfa  hi 
the  Bernese  Alps,  accomp  nied  by  a  map  of  the  mass  of  the 
Faulhom  and  of  its  neighbourhood ;  a  map  on  the  scale  of 
1 :250,ooo  of  the  glacial  deposits  of  Switserland,  with  full  par- 
ticulars as  to  the  fonner  extension  of  gbders,  their  depths, 
alepesb  te.,  made  by  PtaC  Favre ;  and  a  very  detailed  map^  on 
a  scale  of  1:5,000,  of  the  glacier  of  the  Rhone,  with  all  its 
moraines,  moulins,  crevices,  &c.,  constructed  by  M.  Gosset,  at 

dM  chav  of  the  8wl»  Alpine  Chik 

At  the  same  meeting  Prof.  Sandbergcr  presented  his  work 
"Land*  und  Siisswasscr-Conchylien  der  Vorwelt."  The  terres- 
trial and  Iresh-water  molluscs  arc  described  herein  these  geolo- 
gical sncwiiion,  hrginning  from  the  oldest  Ibrmatioos.  Being 
VBj  ahnadant  ia  £a  Tertiary  deposit^  thay  have^  as  is  known, 
■ndh  cootrilMted  to  settle  the  damaficatioo  of  these  deposits. 

At  the  a^Hirrt.izicnt  of  flia  Chester  Sorirfy  of  Natural 
Science  held  la»t  month,  Ur.  CtOSS  exhibited  some  specimens  of 

AwMW  rvAiM^Uiti  wUdi  hid  beai         to  Mr.  SIdUri 


Cm  cu^  and  which  pieKiitad  characters  differing  gicady  Iram 
thoae  of  Ae  Epical  phot.  The  axis  had  donated  considerably 
and  bore  a  number  of  alternate  leaves,  quite  green,  mth  aborted 

tentacles,  and  several  of  them  -.howin,;  bu.U  produced  on  the 
mid-rib.  Some  of  tbe  old  leaves  of  tbe  ^original  plants  placed 
Ib  IliiB  nw  ftn  t>nwiialhai  sliii  eahlblted  the  pheaaaunoa  hut 
named. 

Wb  have  received  from  Dr.  C.  A.  MacMonn  an  aceoaut  of 
the  atelbod  be  proposes  far  measuring  and]  comparing  different 
spectra  with  the  spectrum  microscope.  In  order  to  overcome 
the  difficulties  due  to  the  difference  in  the  dispersion  of  different 
prisms,  he  proposes  to  look  upon  tbe  distance  hatxta  lha 
Fraanhofer  lines  B  and  •  aa  equal  to  loo^  and  to  eapmi  ttc 
posblon  of  aB  hands  hi  rclatlea  to  this  scale.  We^  however, 
think  that  it  is  very  desirable  not  to  ni^^ltiply  the  already  loo 
numerous  arbitrary  scales  of  this  kind,  and  would  strongly 
advise  him  and  all  others  who  are  studying  this  subject,  to  ex- 
press their  resuUs  in  terms  of  wave  lengths,  sioceb  *»  VUt.  Sorby 
has  argued,  that  system  akae  hu  a  true  physical  bash. 

The  Bethoal  Green  Museum  is  becoming  just  now  a  great 
centre  of  attract ifwi  to  tbe  multitudes  from  the  MUaerous  interest- 
ing collections  iUnstrstive  of  art  and  sc^Me  nov  dqiosited 
together.  The  former  speak  to  the  eye  for  themselves^  although 
the  Secretary  of  the  Department  lias  taken  care  to  provide  admire 
able  historical  and  descriptive  cheap  ealalqgMe.  BnttheaeientifiG 
and  indnsirial  collectioBs  inqniie  tooncatdUl^  prepared  aids  far 
study,  and  these  are  now  being  fiimblhed  by  the  Department  hi 
illustrated  manuiLs,  puhllshed  at  a  cheap  price,  written  by 
eminent  authors,  and  on  these  no  expense  has  been  spared  to 
make  them  thoroughly  practical  and  useful  treatises  upon  the 
subjects  on  which  thqr  treat  Messrs.  Chapman  and  HallL  «• 
are  informed  will  publish  immediately  for  dw  Cosndl  of  Edn* 
cation  and  Department  of  Science,  three  of  these  works — 
"Food,  iu  Chemical  Constituents  and  Uses,"  by  Mr.  A.  W. 
Chnatb  F.CS.P  Professor  at  the  Royal  Agricultural  College, 
Cirencester;  "Eeonomic Entomokigy,"  by  Mr.  Andrew Mnr< 
ray,  F.L.S.,  and  "AbibbI  Fradneti^  fheir  Ft^aiatipa,  Com^ 
mere%  Bad  UaMb"  If  Mr.  F.  I*  Slimnoada 

The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  a  Cape  Ilyrax  (IJyrajc  capnisu)  from  South 
Africa,  presented  by  Mr.  J.  M.  Thornton  ;  an  Ocelot  (Fflis  par. 
daUt)  .kaoL  Honduras,  presented  by  Mr.  U.  Fielding  j  two 
Nonrtgha  Lemndags  {Lmmiu  Mwwfftatr)  fima  Norw^,  pn> 
sented  by  Mr.  W.  Duppa  Crotch  ;  a  Common  Hangnest  {Icttrus 
vulgaris)  from  South  America,  presented  by  Mr.  J,  T.  Levett ; 
an  Alrican  Cobra  {Xd/.i  Aaje)  (rom  South  Africa,  presented  by 
the  Rev.,G.  H.  R.  Fi*k ;  a  Vervet  Monkey  ^CerafttAtcmt  itUmdu} 
from  Soodi  ABca,  deposited  ;  two  Indian  Cobras  (AUi  tri^- 
ttiam)  from  India,  received  ia  eMfaasge  }  a  Meilfal  {,,^fiftM$niit 
aualffm),  finropean,  purchased. 


SEXUAL  SELECTION  IN  RELATION  TO 

MONKEYS 

TN  the  discussion  on  Sexual  Selection  in  my  "Descent  01 
^  Man,"  no  case  Interested  and  perplexed  me  so  much  as  the 
brightly-coloured  hinder  ends  and  adjoining  parts  of  certain  mon- 
keys. As  thesf  parts  are  more  biiijiitly  coloured  in  onesex  than 
the  other,  and  a.s  they  become  more  brilliant  during  the  season  of 
love,  I  concluded  that  the  colours  had  been  f^ninco  x';  a  sexual 
attraction.  I  wa.s  well  aware  that  I  thus  laid  myself  open  to 
ridicule  ;  though  in  fact  it  is  not  more  surprising  that  a  monkey 
should  display  his  bTij;ht-rcd  hinder  end  than  that  a  peacock 
should  (hsiil.^y  his  niii;nificent  tail.  I  had,  however,  at  tiiaft 
lime  no  evidence  of  monkeys  exhib.ting  this  pai  t  of  their  b-.idies 
during  their  courtihip  ;  and  .such  (ii-.|.lay  in  the  ca.^  of  birds 
affords  the  beat  evidence  that  tbe  ornaments  of  tbe  males  are  of 
wnicitotliwitarBtltortipgnrcadtiiigthcfcialw.  IbBtelaidir 
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read  an  article  liy  Job.  von  Fischer,  of  Goiha,  publijhed  in  Dfr 
Zido'cije^*  Garfcti.  Apiil,  1S76,  011  the  expresiion  of  monUeys 
under  various  emotiuns,  which  is  well  worthy  af  itnly  by  any 
cce  interested  in  the  subject,  and  which  shows  that  the  author  ia 
a  cairefal  and  acute  observer.  In  this  article  there  is  an  account 
of  the  behaviour  of  a  young  male  mandrill  when  he  tii^t  beheld 
himself  in  a  looking-glass,  and  it  is  added,  that  after  a  time  he 
turned  roand  and  presented  his  red  liincicr  end  to  thi:  ^\iss. 
Aocordirif^ly  I  wrote  to  Hcrr  J.  von  Fischrr  to  a^k  what  he  sup- 
posed was  the  meanine  of  this  slranpe  aciion,  and  he  has  tent 
me  \wo  long  letters  full  of  new  anii  curious  rtetaiN,  which  will, 
I  hopcv  be  hercificr  pubhshed.  He  says  that  Le  w.i,,  li n;  elf  at 
first  perplexed  by  the  above  action,  and  was  tJms  led  caTcfully 
!3  '  ilecrvc  several  individuals  of  various  other  spccirs  of  mon- 
keys, which  he  has  long  kept  in  his  hou^.  He  finds  rhat  not 
only  the  mandrill  (Cvru^i'/'^ii/us  nwirrn'ii)  hut  the  drill  (C.  tntco- 
ficrms)  and  three  other  kinds  of  baboons  (C  hamadryas,  ifhinx, 
aad  haboutn),  also  Cynopuhecus  tiger,  and  Afacatui  rhesus  and 
tuvusirinus,  turn  this  patt  of  their  bodies  which  in  all  these 
species  is  more  or  1«h  nigbtly  odtonred,  to  him  when  they  are 
pleased,  and  to  other  persons  as  a  sort  of  greeting.  He  took 
paini  to  care  a  Atacacus  rhesus,  which  he  had  kept  for  five  years, 
of  this  indecorous  habit,  and  at  last  MKoeedcd.  These  monkeys 
we  particularly  apt  to  act  in  thia  ■muwr,  grinning  at  the  same 
lime,  when  f>r»t  introduced  to  n  oaw  nonkey,  but  often  also  to 
■heir  old  monkey  friends ;  and  after  tUa  mntual  display  they 
bc^gin  to  play  together.  Tbe  VWUg  aaadriU  ceased  spon- 
ously  after  a  time  to  act  ia  tUs  OHUUier  tomids  bis  master, 
Fiadier,  bat  con  tinned  to  do  10  towards  pMHoa  who  were 
'to  sow  ■MdHfa.     A  young  QmtfUltms  nietr 

■cm  acted;  cncpttngoaoM  occasion,  in  tUa  wajr  towards  Ua 
■Micr,  tot  ftoqo«^  lowudi  strangers,  and  oooturaea  to  do  so 
B>  to  ue  praacBt  tiae.  Frana  tlicac  iacta  foa  Fiadwr  endndes 
tiSat  the  oioadMya  iriddi  bdumd  in  tUa  nanMr  btbra  a  look- 
iag-Citts  (vis.,  tbeaMadtiU,  drill,  CjmfMtau  migtr,  Maeaau 
ri«wii  aai  maaM<yviau)  aete^ 

^iiaiatanre.  Tkemandrill  and  drill, wUdihaTctheirhinder  ends 
tspedal^  MBUBcoud,  display  itcvcB  whUst  qnite  young,  more 
Hqacatiy  and  imic  ostentationilf  tku  do  Ihe  other  kinda. 
Not  ia  ocdar  coBMa  CynotepkaUu  Mma^hymtt  wbHat  llio  oilMr 
wyrifi  actin  this  manner  scldomer.  Tbe  indiTidnali^  however, 
efthe  aane  species,  ranr  in  this  respect,  and  some  whidi  were 
▼ery  shy  never  displayed  their  binder  ends.  It  deserves  especial 
attention  that  von  Fischer  has  never  seen  any  species  pnrposcly 
cabibit  the  hinder  part  of  its  body,  if  not  at  all  ooloared. 
This  remark  applies  to  man^  individtials  of  Maeaau  eynemetgut 
aad  Cercocebus  radiatus  (which  is  closely  allied  to  M.  rhesus),  to 
three  species  of  Cercopithecus  and  sevml  American  monkeys. 
Tbe  habit  of  turning  the  hinder  ends  as  a  greeting  to  an  old 
friend  or  new  acquaintance,  which  seems  to  us  so  odd,  is  not 
really  more  so  than  the  habits  of  many  savages,  for  instance  that 
of  rubbing  their  l>ellics  with  their  hands,  or  rubbing  noses  to- 
gether. The  habit  with  the  mnnilrill  and  dn'l  seems  to  be 
instinctive  or  inherited,  as  it  was  fMlluwed  l  y  very-  young 
aailTnW  ;  but  it  is  modified  or  guided,  like  50  many  other 
iMtincts,  by  observation,  for  von  Fischer  says  that  they  take 
pains  to  make  ihcir  display  fvilly,  and  i(  made  l>cfore  two 
observers,  they  turn  to  htm  who  seems  to  pay  the  most  atten- 
tion. 

With  respect  to  the  origin  of  the  habit,  von  Fischer  remarks 
that  his  monkeys  like  to  have  their  naked  hinder  ends  patted  or 
stroked,  and  that  they  then  grunt  with  pleasure.  They  often 
iIm)  turn  tiii^  part  of  their  b<Mlics  to  iiihcr  monkeys  to  have  Ijits 
of  djTt  picked  otT,  and  so  no  doubt  it  woulii  lie  with  rt  spcct  to 
thorns.  But  the  habit  with  adult  animals  is  ci  nnec'.ed  to  a 
certain  extent  with  sexual  feelings,  for  von  Fischer  watched 
th^noi^  a  glass  door  a  female  Cynofilhcctis  niger,  and  she 
dating  several  days,  "  umdrebte  und  dcm  Mannchcn  mit  gur- 
gehdea  Tooen  die  stark  eerbthete  Sitzflache  zeigte,  was  ich 
niiber  nie  an  diesem  Thier  beroerkt  hatle.  ficim  Anblick  dieses 
Gcfenstandes  erregte  rich  das  Miinnchen  stcbtlich,  denn  es 
polterte  heAig  aa  dca  Stiiben,  ebenfalls  gurgelnde  Laute  aus- 
MMaend.''  Aa  dl  fba  nookeys  which  have  tbe  hinder  parts 
«f  tboir  bodice  more  or  kas  brigbt  ooloared  live,  accord- 

ato  tNMl  Flicber,  in  open  ledqr  puoea,  be  thinka  that  these 
■n  Mm  to  reader  one  MS  oaaapicnous  at  a  distance 
to  dw  otibo'i  tot  aa  OMokeya  an  nidi  gregarious  animals,  I 
dwdd  have  tbooght  that  there  was  no  need  for  the  aeiea  to 
ncognise  eadi  other  at  a  distance.  It  seems  to  me  oian  pio> 
kafak  that  the  hdi^^calama,  whether'on  the  face  or  hiadcr  ea^^ 


OB  both,  senre^as  a  sexnal, 


attraction.  Anyhow,  as  we  now  know  that  monkeys  have  the 
habit  of  turning  their  hinder  ends  towards  other  monkeys,  it 
ceases  to  be  at  all  surprising  that  it  should  have  been  this  part  of 
their  bodies  which  h.xs  been  more  or  less  dccoriiied.  I  hc  fact 
that  it  is  only  the  monkeys  thus  characterised  which,  as  far  ai 
at  present  known,  act  in  this  ininncr  as  a  greeting  towards  other 
monkey«,  renders  it  doubiful  whether  the  habit  was  first  acquired 
from  some  imicjienrieT  t  c.i'i«e,  and  that  afterwards  the  parts  in 
question  were  coloured  as  a  sexual  ornament  ;  or  whether  the 
colouring  and  the  habit  <J  turnin;;  round  were  first  acquired 
through  variation  and  sexual  selection,  and  that  afterwards  the 
habit  was  retaii;ei1  .is  a  »i;'n  of  pleasure  or  as  a  greeting,  through 
thi  principle  of  inherited  as'-o.ia'ion.  This  principle  apparently 
tonics  into  play  on  many  occasions  :  thus  it  is  generally  admitted 
that  the  .songs  of  birds  serve  mamly  as  an  attraction  during  the 
season  of  love,  and  that  the  Itks,  or  great  congregations  of  the 
bhick  (;rouse,  are  connected  with  their  courtship  ;  but  the  habit 
uf  iui^ing  has  been  retained  by  some  birds  when  they  feel  happy, 

for  instance  by  the  coaunon  robin,  aad  the  habit  of  <  ' — 

has  been  KlauMd  Iqr  tiie  Uadt 
tbe  year. 

I  beg  leave  to  refer  to  one  other  point  in  relation  to  I 
selection.  It  has  been  objected  that  thia  form  of  sdection,  aa 
far  as  the  ornaments  of  the  mdes  are  coaceraed,  impliea  that  all 
the  females  within  the  same  district  must  poness  and  eiterdn 
exactly  the  same  taste.  It  should,  however,  be  observed  in  the 
first  place,  that  although  the  range  of  variation  of  a  species  xucf 
be  very  large,  it  b  bf  no  means  indefinite.  I  have  elsewbm 
given  a  good  instance  of  this  fact  in  the  pigeon,  of  which  there 
are  at  least  a  hundred  varieties  differing  widely  in  their  colooia, 
and  at  least  a  score  of  varieties  of  tbe  ^wl  differing  in  the  same 
manner ;  bat  the  range  of  colour  in  these  two  species  is 
extremely  dJatiaet  Therefore  the  ftoMJM  of  natural  qpecies 
cannot  hove  aa  wdlnitlBd  aeope  ibr  ttdr  taate.  In  the  scoond 
plaoi^  I  presame  that  ao  autpnter  of  the  ptiaciple  of  aemal 
sdeotioa  bdieves  that  the  MnaUa  adect  partiailar  poiaia  of 
beauty  in  the  males ;  the*  CM  awfdr  cielled  <v  Hiacted  ia  a 
.oMMthaa' 


greater  degree  by  one  OMlathaa  bf  aaothcr*  aad  ddl  I 

to  depend,  especially  with  Mids,  oa  bailUaat  coioaiinfr  Even 
aiaa,  excepting  perhaps  aa  aiuil^  doM  not  aaalyw  tbe  slight 
dMaiwawa  in  Uia  foatnres  of  tibamaiaaiilMn  hcaMtyadanteiih 
on  whidi  her  beanty  depends    Tbe  mdt  aHBdiUl  has  1 

the  hinder  end  of  hia  hodv,  but  hia  fMe  (OfceoM 
aad  marked  with  oblioue  rioges,  a  yellow  lMifd»  aad 
nents.  We  may  inier  firom  what  wa  Ma  of  Ac  wialinB  ai 
animals  under  domestication,  that  tha  abofO  aavtcd  laHanmnli 
of  the  mandrill  were  ^radnaUy  acquired  by  oae  iadfaidad  vary* 
ing  a  little  in  one  way,  and  another  individnd  in  another  wajr. 
The  males  which  were  the  handsomest  or  the  most  attractive  in 
any  manner  to  the  females  would  pair  oftenest,  and  would  leave 
rather  more  offspring  than  other  males.  The  offiipring  of  the 
former,  although  variously  intercrossed,  would  either  inherit  the 
peculiarities  of  their  fathers,  or  transmit  an  increased  tendency 
to  vary  In  the  '■  iine  manner.  Consequently  the  whole  body  M 
males  inhabiting'  the  saire  country,  would  tend  from  the  effects 
of  constant  intercrossing  to  become  modified  almost  uniformly, 
but  sometimes  a  little  more  in  one  tliaratter  and  soinctimes  in 
another,  though  at  an  extremely  slow  rate  ;  all  uliunatcly  being 
thus  rendered  more  attractive  to  the  females.  The  process  is 
like  that  which  I  have  called  unconsciou;s  selection  by  man,  and 
of  which  I  have  given  several  instances.  In  one  country  the 
inhabitants  value  a  fleet  or  light  dog  or  horse,  and  in  another 
country  a  heavier  and  more  powerful  one  ;  in  neither  cmmtry  is 
there  any  selection  of  the  individual  animals  with  lighter  or 
stronger  bodies  and  limbs  ;  nevertheless  after  a  considerable  lapse 
of  lime  the  individuals  are  found  to  have  been  modified  in  the 
desired  manner  almost  uniformly,  though  dilTcreiuly  in  each 
country.  In  two  absolutely  distinct  countries  inhabited  by  the 
same  species,  the  individuals  of  which  can  never  during  long 
ages  have  intermigrated  and  intercrossed,  and  where,  moreover, 
the  variations  willprobably  not  have  been  identically  the  same, 
sexual  selection  might  cause  the  males  to  differ.  Xor  does  the 
belief  appear  to  me  altogether  fanciful  that  two  sets  of  females, 
lumraadcd  by  a  very  different  environment,- would  be  apt  to 
aeqdre  somewhat  different  tastes  with  respect  to  form,  sound, 
or  Gokmr.  However  this  may  be,  ^  ^ve  nven  in  my  "  Descent 
«r  Maa"  instances  of  dOMly  aMid  biros  inhabiuog  distinct 
countries,  of  which  the  young  and  the  females  cannot  be  distin* 
gui&bed,  whilst  the  adult  males  differ  considerably,  and  this  may 
be  attiibatod  with  mudt  prabnbtUqr  to  the  actioa  of  mnal  adec- 
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SCiENTJFIC  SERIALS 
TtatBttUttiH  (ItPAeaiimU  Imf^riaU  Jet  Stkma  deSt  Pittrt- 
tmrg,  t  xxU.,  Na  I,  cootains  the  following  D»p«n  of  icientific 
latereit : — Oo  the  abioiption  of  carbonic  acid  by  sulphuric  acid 
and  its  mixtmei  with  water,  br  J.  Sctschenow.— On  tartronamic 
add,  by  N.  MensdmtkiB.— On  ethyl-  and  mc  hylsuLciniaiid, 
bjr  the  aame. — On  the  geological  age  of  the  North-Caucasian 
Jtm  OMil  Madstooet,  and  on  nattual  laltpctre  occurring  in  the 
SUM  in  the  valley  of  Kuban,  by  tt  Abtch.— On  diethyl-  methyl- 
MOetie  mdAt «  mm  iMMlk  MMcqr  of  oenanthylic  acid,  by  M. 
£.  Uaaow.£-OB  the  fomatiaii  ol  bods  ia  Efmuthmt  bv  rnL 
A.  Fkminliin  OhwratiBm  — de  at  fta  aitfoooariail  obwm^ 
tmy  ofdM  Aeadenit  <k>  Sdcaces  d«  St  VBtoriioaqi^  bf  A. 
Sawiteh. 

ybmrmal  die  Mtisl/mti  Sefttcmber.— >M .  Aodri  hmt  iavMUcatM 
the  nbieet  of  diffiaetiaiB  hi  optical  imtnimenta  and  ks  iameaM 
oo  aatzoDomical  observatioos.  He  ihows  that  the  diamrtrr  of 
Venn*  and  Mercuiy  dnrii^  tranttt  must  always  be  Um  Hun  nl 
onlinaiy  conditions  of  observation,  and  lest  by  day  than  by  night, 
with  an  instrument  of  the  same  aperture  ;  also  that  it  is  less,  the 
■mailer  the  aperture  of  the  instrument,  the  variation  being  equal 
to  the  difference  of  constants  of  instrumental  diffraction  of  the 
instruments  employed. — It  known  that  sulphur  affects  two 
incompatible  crystalline  forms,  the  ri^ht  octahedron  with  rectan- 
gular base,  and  the  symmetrical  oblique  prism.  M.  Gcmei 
specifies  the  circumstances  in  which  they  are  produced  without 
intervention  ofanv  solvciii. — M.  KgorofT  j;ive»  a  description,  with 
figure,  of  his  differential  cicc'.ro-aclinomctcr,  an  instrument  far 
determining;  the  co-efficients  of  absorption  nf  ulir.i-v  u!t;t  rays  by 
different  sutwtances. — M.  Lecoq  dc  Boishu  Ir m  licsciihcs  the 
physical  properties  uf  gallium,  /nier  alia,  even  a  few  degrees 
under  its  p  lint  i.f  fusion  +  2')"'^,  it  is  hard  and  remark.ibly  tena- 
cious for  a  mc:.il  so  fusible  ;  it  can  be  cat,  however,  v,  ill.  .1  knife. 
It  crystallLscs  with  great  facility.  The  si«:clrum  gut  by  passing 
the  spark  in  a  saline  solution,  has  two  violet  lines,  the  brighter  with 
wave  length  417  0,  the  other  403"l.  In  gas  flame  the  former 
is  hardly  observable.  The  dc  isiiy  i>47  ;  itie  cjuivalcnt,  not  yet 
Quite  fixed,  seems  to  be  near  the  numlicr  ile.luteJ  from  tlie  i)oii- 
non  of  gallium  l)ctwccn  iodiuni  and  aluminium. 

Si!zu>t^sbfru  h((  Uer  natunciiirnh^i.  Gi-Hiiuh.  /sis  in  DrtsJen, 
Jul)  to  December,  1S75. — In  this  number  will  be  found  an 
interesting  account  of  the  Aucklaml  I.-.Iands,  by  M.  Hermann 
Kionc,  of  the  German  Tr-insit  Expcditiun.  The  copper-bearing 
stKStta  of  Lake  Superior,  a  potato  exhibition  at  Ahcnburg,  in 
October,  Dr.  Dohrn's  zoological  station  at  Naples,  and  an  in- 
stance of  Ufibtniog  with  a  dear  sliy,  are  among  other  subjects 
mated  {  thm  aie  alio  a  im  aiduMlflipcal  p^ien. 

SOCIETIES  AND  ACADEMIES 

Paris 

Academy  of  Sciences,  October  23. — Vice-.\dmiral  Paris  in 
the  chair. — The  following  papers  were  read  : — Theorems  relating 
to  systems  of  ttirec  segments  formiog  a  constant  length,  by  M. 
Chaslc^.  —  Remarks  on  a  critique  ol  l>r.  I^  ili..  un  tiie  theory  of 
trombfs,  by  M.  Fayc.  The  gyralkin  of  ihe  lja>e  of  a  tromtw:  is 
generally  too  rapid  to  be  perceived  ;  but  on  reaching  the  ground 
or  the  sc.i,  a  ijuaiuity  ol  dust  or  of  w.atcr-iliijplels  is  raised  by 
the  eicaj  itj  ;  and  passes  ob'.iiiuely  lie  ore  Ihe  trombc,  with  a 
perceptible  sluvv  movement.  Ihc  sjiectalor  may  by  mistake 
attribute  this  motion  to  the  trombc  itself,  and  conclude  th.it  the 
trombe  pumps  the  water  ((•,;,■.)  up  to  the  clouds.  The  Irombc's 
motion  is  really  a  descending  gyratory  one. — On  the  order  of 
appearance  of  the  lirNt  vcs.scls  in  the  aeiial  organs  o{  Ana^aliis 
arvensis,  by  M.  Trecul. — Report  tij  the  Academy  on  the  worlds 
of  M.  Francis  Garmer,  naval  lieutenant.  M.  Garnicr  died 
abjut  three  years  ago.  His  travels  in  China  have  had 
important  results.  The  Minister  of  Public  Instruction,  on  the 
recommendation  of  the  Acadany,  has  appointed  an  annual 
pension  of  1,200  francs  to  be  given  to  his  widow. — Note  on 
electric  efHuvei,  bv  M.  Boillot,  To  obtain  the  dark  etHaves 
the  conduc  ing  tubes  for  the  electricity  should  be  sufficiently 
apart  to  prevent  any  phosphorescent  gkiVr  ia  tilt  dariiaeis.  M. 
lioillot  describes  'some  mortificatioas  of  his  apparatus. — On 
determinatiun  ul  the  depth  of  the  aea  by  means  of  the  batho- 
f,  and  without  use  of  a  sounding  line,  by  Dr.  C.  W. 
-On  the  industrial  applications  of  pbosphuret  of 
copper  and  phosphorised  bronze,  by  MM.  de  Ruolz,  Montchal, 
•an  De  Fontenay.  Of  two  bells  presented  to  the  Academy, 
enonade  with  phoq»hnet  of  cop^  iopiopoitiaa  of  riv 

ttcBi^f}  and  ttaabnii  to  Uioca 


of  the  other  bell,  which  was  of  an  ordinary  bron/e  (78  copper,  22 
tin).  Its  composition  was  .ilso  more  homogeneous,  by  rc  hieing 
the  proportion  of  phosphorus  to  a  few  thousandth^  red  copper 
may  be  cast  in  sand  without  its  physical  properties  being  sen- 
sibly altered  as  regards  industrial  use.  A  bronze  alloy  with 
the  proportion  of  tA«  of  phosphorus,  sustains  friction  well, 
and  can  l>e  indeliniiely  recast  without  appreciable  loss  indns* 
trially. — On  .the  core  o(  hypertrophic  elongation  of  the  neckot 
the  uterus  by  i^eous  ntero-mginal  myotomy,  by  M.  Abeille.— 
On  the  industrial  preparation  of  aitro-glycerine.  by  MM.  Boutmy 
and  Faucher.  (This  note  was  to  a  soued  pack^  deposited  in 
August,  1872.)  In  the  oniinary  mannfsrtnre  the  reaction  liberate* 
much  heat,  which  tends  to  decompose  the  nitro-glycerine  formed. 
The  authors  first  make  sulpho-glyceric  acid  treating  glycerine  at 
30*  with  three  times  its  weight  of  sulphuric  acid  at  66";  and 
sulpho-nitric  acid  by  mixing  equal  weights  of  sulphuric  acid  at 
66"  and  nitric  acid  at  48'.  Then  these  two  adids  are  united, 
giving  a  mixture  like  this :  glycerins^  too ;  nitric  add,  280  ;  sul- 
phuric acid,  60a  The  rise  of  temperature  is  then  limited  to  10° 
or  15*.  iThe  reaction  is  finished  in  aboat  twenty-four  hours. 
The  nitrMthfcertae  forma  in  a  distinct  layer  above  the  adds, 
from  whkh  it  can  be  separated  by  decantation. — Report  on  ex- 
periaeati  and^  la  aevenl  comanmes  of  Chanata^  with  a  vinr 
to  deatiaelioB  «  pbfUnera,  bv  H.  Boalin.  Ta  aocoaad  wdl 
withmlpho<caibQBateaf  potasnnm,  aleae  «r  widi  water,  or  with 
coal^atnd  sulphnr  carbonate,  the  opentiani  ahoaU  be  done  in 
October,  Novoaber.  or  «*ea  DaoeiUNr  (If  aot  too  cold),  than 
agaia  fhm  llaidl  uH  the  end  of  Hay.— On  a  general  propoai* 
tionofthetheoiyofeaalc^  Igr  M.  Halphcn.— On  thecfccts  of 
eddies  obsenmd  in  watar^oOiBes,  by  M.  Bouquet  de  la  Grye. 
If  there  be  poured  into  a  glass  vessel  first  a  dense  liqoid  like 
aniline,  then  water,  then  oil,  and  the  npper  liquids  be  put 
in  rotation  with  piddles,  a  central  depression  forms  at  the 
surface  of  the  oil ;  a  cone  of  the  liquid  descends  in  the  centre, 
while  a  protuberance  of  niline  rises  from  the  bottom.  A 
similar  action  of  the  eddies  in  rivers  accounts  for  the  raising  and 
removal  of  sand,  and  t'lc  form  assumed  by  the  river's  bed. 
-VnJ  the  movement  of  1:  1  .i  l  threads  in  a  river-bend  may  be  cora- 
parcil  to  that  in  the  vessel,  takiuj^  as  centre  the  successive  pfiints 
of  the  Convex  bank,  ami  .1-.  l:.orier  the  concave  part.  There  are 
vorticei  with  hori.'ontal  axes  also.  The  .luth  ir  thinks  that  by 
suitable  dams,  c^c,  the  ;•(.'  I'iva  of  the  wa'er  iiughl  be  utilised 
for  dcc|>cning  the  channel. — On  the  laws  of  vibraton,- motion  of 
tuning-forks.  byM.  .Mercadier.  The  duration  of  the  period  of  vibra- 
tory iiiolion  jicreases  urdiminishes  with  the  amplitude.  This  varia- 
tion, even  for  cwUSiderable  amplitudes  ot  i  cm.,  is  very  small,  and 
extends  only  tO  the  fourth  figure.  If  a  certain  limit,  which  may 
Iw  fixed  at  4  mm.,  be  not  cxc:;edcil,  the  duration  of  the  period 
may  be  re,^arded  as  constant. — On  the  electrical  app.iratttSof  the 
torpedo,  by  M.  Kouget.    A  histological  description 
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FUNGUS  DISEASE  OF  INDIA 

7h4  Fundus  Disease  of  India :  a  Report  of  ObsertHOhtu, 
By  F.  R.  Lewis,  M.B.,  and  D.  D.  Cunningham,  M.B. 
(Calcutta  :  Government  Printing  Office,  1875.) 

FEW  questions  are  more  peiplexiiig  than  the  relations 
of  fungi  to  diffierent  diseases  to  wfiich  the  animal 

world  is  subject.  On  the  one  hand  the  most  LxaKKtrited 
and  ill-founded  theories  have  been  put  forth,  which  have 
ten^d  to  cause  the  nost  sensdess  alarm,  while  on  the 
other  hand  their  agency  has  been  altogether  denied,  or  if 
at  all  allowed,  restricted  to  subjects  already  in  a  depressed 
state  of  hedtb,  and  therefore  as  merely  avaOinf  themselves 
of  a  titling  nidus  for  their  development.  The  truth  pro- 
bably lies  between  the  two  extremes,  and  if  the  analogy  of 
the  vegetable  kingdom  be  allowed  to  have  any  weight,  it  is 
difficult,  after  what  we  know  of  the  propagation  of  the 
potato-murrain  by  means  of  zoospores  in  perfectly 
healthy  individuals,  to  deny  the  possibility  of  infisC' 
tion  without  a  previous  morbid  state.  The  advocates, 
indeed,  of  these  views,  at  once  cut  off  all  argument 
by  the  assertion  that  the  potato-plant,  by  reason  of 
long  propagation  by  means  of  tuhera,  has  become 
essentially  mhealthy,  hut  the  same  m^  he  asserted 
of  mcir.bers  of  the  anim.il  kingdom  subject  to  disease, 
as  indeed  is  the  case  with  that  to  which  silkworms 
lUl  victims,  by  leason  of  inoculation  with  the  spores  of 
Botr)-tisbassiiiiui.  The  real  point, however,  is  whether  even 
in  unhealthy  subjects,  fungi  merely  find  a  proper  nidus  for 
their  growth,  or  whetlier  they  may  induce  disease  in  these 
subjects,  and  no  question  in  pathology  can  be  conceived 
of  greater  importance.  It  at  least  seems  quite  certain 
that  a  gangrenous  state  of  wounds  may  arise  from  the 
access  of  fungoid  germs  from  the  air,  and  that  proper 
means  to  prevent  their  access,  or  to  destroy  their  vitality, 
are  cffectuaU 

The  work,  therefore,  which  bears  the  title  given  above, 
is  of  unusual  interest,  relating  as  it  docs  to  one  of  the 
most  formidable  maladies  10  which  the  human  frame  is 
subject,  and  it  demands  very  patient  observation,  as  the 
authors  have  not  only  p  iid  the  greatest  attention  to 
questions  of  the  kind,  having  had  a  special  preparation 
for  such  investigations  before  entering  upon  their  study, 
hut,  what  is  unfortunately  of  too  great  rarity  amongst 
jjcrsons  who  have  writtLn  on  such  subjects,  arc  tho- 
roughly acquainted  with  the  nature  of  that  part  of  the 
vegetable  kingdom  wfaidi  is  caOed  in  question. 

It  is  not  necessary  here  to  describe  the  peculinr  features 
of  the  disease,  which  would  take  us  far  beyond  our  limits, 
futher  than  to  state  that  it  appears  under  three  different 
forms,  in  one  of  wiiich  bbck  sclerotioid  bodies  of  various 
rises,  from  a  grain  of  sand  to  .1  small  walnut,  excavate 
hollows  in  the  bones,  or  are  ejected  with  various  sanious 
matters  from  the  wounds,  and  it  is  to  this  form  that  the 
observations  have  a  special  relation.  In  the  article  in 
ilutlnUlUclual  Obserx'cr,  Nov.  1862,  by  the  wiilcr  of  this 
notice,  which  was  fotmded  on  observations  communicated 
by  Dr.  H.  J.  Carter,  it  is  stated  that  the  figure  </,  p.  256, 
represents  the  natural  state  of  the  red  fungus,  Chionypke 
Carierit  iqnnnging  from  particles  of  the  Uack  fiuicus 
Vou  xv.—Na  367 


acatteied  over  rice  paste.  It  should  seem,  however,  that 
tliere  is  some  doubt  about  tins  as  our  autiiois  deny  that  the 

Chionyphe '  has  ever  bees  laiied  from  the  black  fungus. 
It  is  at  least  certain  that  all  attempts  of  our  authors  to  raise 
it  from  the  Sclerotioid  masshavefidled,  and  it  is  supposed 
that  the  Chionyphe  was  an  accidental  growth  from  mace- 
rated specimens  of  fragments  of  either  the  black  or  pink 
form  of  the  disease.  It  is  doubtful  whether  any  gnat 
weight  can  be  laid  on  the  pink  colour.  Nothing  is  more 
common  in  this  country  than  for  pink  spots  to  occur  on 
paste  or  decaying  fongi,and  these  pink  gelatiQous  specks 
arc  capable  of  propaj^ation,  as  is  also  the  case  with  the 
bright  blue  specks  which  occur  in  similar  situations,  as  I 
have  myself  proved,  and  of  which  I  preserve  specimens. 
The  so-called  blood-rain  belongs  to  the  same  category.  Un- 
fortunately it  has  not  yet  been  proved  that  these  bodies  are 
capable  of  development  into  higher  forms.  The  real 
point  is  whether  these  sclerotioid  bodies  are  really  a 
fungoid  nature  at  all,  a  point  whidi  is  worthy  of  mattire 
consideration. 

And  here  our  authors  very  properly  call  attention  to 
the  fungoid  forms  which  appear  in  ^e  myeline  of  Vfachow. 

The  observations  are  so  important  that  it  is  well  to  give 
them  textuaUy  : — A  development  of  myeline  is  especially 
prane  to  occur  where  portions  of  the  fttty  matter,  roe- 
like  masses,  &c.,  frtshly  removed  from  nn  alc.iholic  prepa- 
ration, are  subjected  to  the  action  of  liquor  potassa;.  The 
multifarious  and  highly  complex  forms  of  tubes,  filaments, 
globules,  and  cysts,  which  may  frequently  be  observed  to 
become  developed,  shooting  out  and,  as  it  were,  growing 
from  the  globules  and  aggregations  of  fatty  matter,  are 
wonderful,  and  such  that  they  could  hardly  be  believed 
to  owe  their  origin  to  any  such  process  or  material,  were 
not  their  devetopment  distincUy  traceable  through  all  its 
stages^ 

*  Prom  the  eatiemely  organised  nature  of  their  appear- 
ance they  afi^  as  the  accompinyin^  figure  will  show, 
peculiarly  liable  to  be  mistaken  for  fungal  growthSi  espe- 
cially by  those  who  are  unused  to  the  practical  study  of 
such  bodies  and  to  the  various  appearances  presented  by 
complex  oily  bodies,  and  it  is  necessary  that  very  great 
caution  sbouhl  be  eaeiciaed  in  the  interpretations  of  sudi 
phenomena." 

This  is  clearly  of  the  utmost  importance,  and  cannot 
be  too  thoughtfully  considered.  The  calcospheiites  of 
Prof.  Harting,  the  concretions  of  Mr.  Raines,  and  the 
curious  specimens  of  dentine  exhibited  at  Norwich,  in 
1868,  so  similar  to  cdlular  tisstie  as  to  deceive  the  most 
instructed  who  were  not  acquainted  mth  their  oigin, 
belong  to  the  same  dass  of  bodies. 

We  arc  not  surprised,  then,  after  these  considerations^ 
the  futile  attempts  to  raise  the  Chionyphe  fitom  the 
Sclerotioid  bodies,  and  the  mode  of  origin     the  fungus 

in  other  cases,  that  our  audiors  h.ivL-  aiii\  clI  at  thcconclu- 
sion  that  the  Fungus-foot  of  India  is  not  due  to  any 
fungus  growth. 

The  roe-like  bodies  which  occur  in  the  p  ile  variety  of 
the  disease  are  shown  to  be  £iit  in  various  moditicd  forms; 
the  pink  particles  were  determined  to  be  pigmented  con- 
cretions, while  the  black  masses  consist  of  degenerated 
tissues  mixed  to  a  greater  or  less  extent  with  black  pig- 

<  The  gems  ChioDypke,  k  italM  teahMntad, 
bM  M  wEhi,  or  adwr  vchphUm  thM  bave  tern  bi 
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ment  and  fungoid  filaments.  Hiese  fungoid  filaments 
would  not  be  coaxed  by  any  treatment  into  the  develop- 
ment of  fruit,  and  their  nature,  therefore,  must  still  remain 
doubtful. 

Our  authors  conclude  that  it  is  more  reasonable  to 
infer  that  localised  spots  in  the  tissues  undergo  a  de- 
((ciK-rattve  change  into  a  substance  peculiarly  adapted 
to  the  development  of  filamentous  growths,  the  origin  of 
n^iich,  in  rituatioM  whore  no  spore  could  penetrate,  must 
i«OMin  matter  of  pcipkid^. 

M.  J.  Berkeley 

THE  ADMINISTRATION  OF  PATENT  LAWS 
IN  ENGLAND 

Atstraei  of  Reported  Cases  relatim;;  to  Letters  Patent  for 
Inventions.  By  T.  M.  Goodevc,  M.A.  Harriitcr-at- 
Law,  and  Lecturer  on  Applied  Mechanics  at  the  Royal 
School  of  Mines.    (Lor    a:  Henry  Sweet,  1S76.) 

THE  subject  of  the  Patent  Laws  of  this  country  which 
is  now  upon  its  trial,  is  one  which  largely  affects 
the  interests  of  scientific  men  in  almost  every  l)r,ii-.;::i  of 
research,  for  in  a  great  majority  of  cases  a  patent  is  the 
onljr  diannel  through  wliidi  the  inventor  of  a  good  thing, 
which  may  confer  inestimable  benefits  upon  mankind,  has 
any  chance  of  being  remunerated. 

There  is,  at  the  present  time,  great  diversity  of  opinion 
upon  the  cjucstion  whether  the  Patent  Laws  should  exist  at 
ail  or  be  abolished,  and  there  is  also  a  diversity  of  opinion 
among  men  <^  science  whether  a  scientific  invention 
dcsi};ncd  for  scientific  purposes  ought  to  be  patented,  or 
freely  given  to  the  world.  It  is  universally  admitted, 
howeveTi  that  some  mode  of  rewarding  the  individual 
whose  ingenuity  and  perseverance  have  enabled  him  to 
discover  a  new  invention  ought  to  be  in  eJiistence  ;  but, 
until  some  lietter  system  than  that  of  patents  is  esta- 
bli-'ieil  the  laws  must  be  dealt  with  as  tlu-y  are.  With 
regard  to  purely  scientific  inventions  it  is  impossible  to 
draw  a  bard  and  fast  line  between  those  useful  alone  to 
science  and  others  upon  which  large  commercial  indus- 
tries may  be  built.  It  often  happens  in  the  course  of 
scientific  research  that  an  idea  is  struck  upon,  wliich, 
while  aiding  the  immediate  inquiry,  is  at  the  same  time 
the  solution  of  some  great  commercial  problem,  out  of 
which  fortunes  may  be  made.  The  hwtocy  of  the  science 
of  Chemistry  alone  abounds  with  innumerable  instances 
of  the  truth  of  this,  and  assuredly  the  original  inventor 
ought  to  share  in  benefits  derived  from  what  Could  not 
have  existed  apan  from  bis  discovery. 

The  principle  of  patents  is  in  itself  good,  because  it  pro- 
vides that  the  reward  of  the  inventor  is  regulated  by  and 
is  proportionate  to  the  utility  of  the  thing  invented,  and  to 
the  amount  of  benefit  derived  from  it  by  the  community ; 
and,  at  the  same  time,  that  rc>vard  is  at  the  expense  of 
that  portion  of  the  public  who  use  the  invention,  and  not, 
as  in  alternative  schemes,  at  the  cost  of  the  public  at 
large.  The  carrying  of  that  principle  into  ^/iactice,  how- 
ever, is  beset  with  so  many  difhcuities,  and  the  adminis- 
tration of  the  laws  relating  to  it  is  so  very  defective,  that 

a  patent  which  is  worth  anjthing,  can  only  he  maintained 
at  the  cost  of  endless  Utigation,  which  often  swamps  all 
possible  prafiti^  and  with  a  few  exceptions  lands  the 
inventor  in  a  la^  sum  oat  of  pocket 


Mtich  of  this  would  be  saved  if  inventors  had  a  ] 
accurate  knowledge  of  the  Patent  Laws,  and  knew  some" 
thing  of  the  principles  upon  which  they  are  administered 
in  the  tribunals  of  the  land.  Many  a  patent  is  taken  out 
for  an  invention  which  is  legally  disqualified  from  being 
the  subject-matter  of  a  patent,  and  every  day  letters  of 
patent  .ire  bcin^  granted  for  things  whidi  have  been 
invented  and  patented  over  and  over  vpm.  They  are 
never  refused  on  tiiis  graond,  and  the  mischief  is  not 
discovered  until  the  expenses  of  an  action  at  law  have 
been  incuired. 

Prof.  Goodeve^  woiri^  thoqgh  not  a  treatise  on  the 
Law  of  Patents,  gives  to  Che  reader  a  remarkably  clear 
insight  into  that  law  and  its  adminiHiation,  by  enabling 
him  to  understand  the  reasons  which  must  guide  a  coatt 
or  jury  in  their  decisions  upon  patent  cases. 

From  the  vast  medley  of  reported  cases  scattered 
throughout  the  archives  of  the  0>urts,  the  author  has 
made  a  scleclioa  of  abstracts  chosen  with  ;(reat  judg- 
ment on  account  of  the  characteristic  nature  of  the  prin- 
ciples involved,  and,  by  the  omission  of  all  matter 
extraneous  to  those  principles,  has  put  forward  the  real 
points  at  issue  in  a  very  prominent  and  instructive 
manner.  In  each  case  the  essential  pleadings  are  given, 
and  the  inventions  arc  described  as  nearly  as  possible  in 
the  language  of  the  speciAcation.  The  claims  are  stated, 
with  the  evidence  adduced  in  Ihdr  sappoit  at  the  trial, 
and  both  the  direction  of  the  judge  and  the  finding  of 
the  jury  are  given  in  a  clear  and  condensed  form. 

Many  of  the  eases  quoted  in  Prof  Goodeve^  book 
involve  points  of  high  scientific  interest  ;  and,  apart  from 
its  obvious  value  as  a  work  of  legal  reference,  it  will  be 
found  to  be  a  useful  handbook  to  the  inventor,  and  not 
without  some  ooBsidenible  interest  to  the  general  scien- 
tiiic  reader.  C.  W.  C. 


LETTERS  TO  THE  EDITOR 

\The  KJili'r  lioes  no!  holJ  himself  rts{\<nsibl(  for  opinions  expressed 
by  his  i\>rrcs/>onJffits.  Xcilher  (an  he  un  lcrlake  to  relurn, 
or  to  (i^r^/piimi  U'i.'/i  //;<•  irn'Uts  <>t,  rci^xUii  in^inuser^tt. 
No  notiee  is  taken  0/  anonymous  eommuniea/ions.} 

Sumner^  Metbod  at  Sea 

In  Nati're  for  Au^xist  24  you  were  fjood  fnough  to 
review,  in  very  fivoutable  terms,  Sir  William  Tliomson's 
recently  published  book  of  tables  for  facili'.ilini;  Siimnor's  Me- 
thod of  navif;ation.  Since  then  ymi  re|inlil  shd  ;in  nttack  on 
that  metiioii  by  t!ic  A'^tronomcr  K'lyal,  wlncli  lie  mai!c  in  the 
form  of  a  IcUcr  to  Prof.  .Stokes,  after  Sir  Wiiliaiu  Thomson  had 
coramunioiled  to  the  Royal  Society  the  plan  upon  which  Iws  tablcai 
arc  based.  Will  you  allow  me,  as  one  who  t.iok  an  active  part 
in  preparing  Sir  W.  Thomson's  liouk  for  publication,  and  who 
has  h.ad  a  good  deal  of  pracdcal  experience  of  hia  method,  to 
endeavour  u>  reply  abordy  to  the  criticHns  of  the  AstmaooMr 

Royal  ? 

In  publishing  Sir  G.  li.  Airy's  letter.  Prof.  Stokes  appended  a 
note  winch  was  really  a  complete  answer  to  the  oujections 
hrouKht  forward,  and  this  was  further  enforced  by  remarks  made 
by  Sir  W.  Thomson  in  a  ceoood  commnnication  to  the  R<ml 
Society  (/V<v.,  June,  1871).  As,  hofWVCr,  the  subject  was  Mt 
briefly  treated  in  these  commumcstioiu,  and  the  Astronomer 
Royal's  letter  has  been  repabtiihed  at  hia  own  request,  it  may 
not  periutps  be  welew  to  go  into  the  qiuestion  in  soaaewhat 
greater  detaiL 

After  stitiag  the jseometrical  conditioas  under  wlueh  the  Sum- 
uer  line,  or  Uau  ofdie  ship's  posiiion  is  obtained  from  a  single 
otascrvalion  of  dlitnde  and  dnie^  the  Aatronomer  Royal  points 
oat  die  WBT  obvloas  troth  that  the  aecuraqr  of  the  position  of  the 
line  depends  on  the  aceanqr  with  wfaidiGieenwiai  time  can  be 
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reckoned  from  the  ship's  chronometers ;  that  the  Sumner  line 
will  have  been  drawn  out  or  west  of  its  true  position  uoording 
ai  the  chronometer  is  slow  or  &st.    I  le  then  adds : — 

f*  And  the  question  now  presents  itself,  which  uncertainty  is  the 
greater — the  uncertainty  of  latitude,  which  it  is  the  real  object 
of  this  problem  to  remedy  ?  or  the  uncertainty  of  the  chrono- 
netric  longitude,  which  must  be  used  in  attcmptini;  to  find  the 
remedy?  I  do  not  doubt  the  reply  of  every  praciicaJ  navigator, 
that  the  chronomctric  longitude  is  far  more  uncertain  than  the 
latttnde ;  and  if  it  be  so^  the  whole  method  falLs  to  the  ground." 

Now  this  passage  can  only  mean  that  Sumner's  Method,  while 
eorrecting  one  uncertainty  which  exists  in  the  ordinary  plan  of 
working  out  rights,  introduces  another  and  a  greater  oncertaioty, 
and  so  does  more  harm  than  good.    Unlctt  it  means  this,  the 

rition  which  unoertainty  is  the  graiter  is  completely  hoide 
point  The  smcwent,  homvov  bmong  in  both  p«nictt< 
Imsii  Smaao'i  Methodmtt  not  muem  meertahi^  as  to  lati* 
tadc^  it  Units  luad  defines  that  imcwtahty  to  the  eatent 
whidi  the  data  aUow,  and  it  inliiadnces  no  new  mcertaintj 
whatever.  Evcnr  otherawthod  of  woriting  oat  an  obsemtioa 
of  altftnde  and  chnnomcler  tiaM  pves  lenits  which  ase  naoer* 
tain  as  to  hwfcitnde  far  hist  the  same  leaioa  and  to  jost  the 
MB*  extent  as  aie  tlkose  p«ai  by  Sannter. 

The  ordinary  wan  for  which  Sir  W.  Thooiaoo  desfacs  to  Mb> 
ilitata  Snmaer's  Method,  and  wiA  whul  be  ooataasts  It  te 
afaowiiy  the  saperiori^  of  the  latter,  is  to  catinaii^  by  dcad- 
wHtminy  or  otncnrias^  flw  latilade^  and  then  to  compoand  this 
iafeaaattM  with  tlUtf  derivable  from  the  olMcrvatioB  so  as  to 
obtsJa  a  knowledge  of  the  loagitiade,  and  thus  be  aMe  to  say 
tliat  the  ship  is  at  such  and  such  a  point.  Now  this  operation  is 
smhematically  equivalent  to  drawine  separately  the  Sumner  line 
for  the  ofaaexvatioD,  and  an  east  and  west  line  through  the  esti- 
mated latttnde,  and  then  takint;  as  the  pwition  of  the  ship  the 
point  in  which  these  two  lines  meet.  The  leaalt  obtained  is 
preciselv  the  s.-ime  in  both  cases,  bat  the  second  plan  has  the 
ereat  advantnge  that  each  piece  of  information  is  exhibited  on 
ue  chart  independently  of  the  other,  so  that  either  may  be  made 
uie  of  l>cforc  the  oihcr  \s  acquired.  As  Prof.  Stokes  says,  *'  it  is 
haul  to  suppoiic  that  the  mrre  substitution  of  a  graphical  for  a 
purttly  ri'.:ni(  rical  process  couM  l(.'a<l  a  navigpMor  to  forget  that  he 
is  dc;>«ndtiit  u^>on  his  chronumctcr. " 

That  Sumner's  Mcihcxl  supplies  a  means  of  exhilji'in^ 
for  each  til»>ervat!oii  " /n i  .j. .'v  what  that  oijr>-:a!ivii  ,.;i'fs, 
fs{i.'f:fr  n:cfv  i.i^r  iij:"  (Ui  u.sc  I'rof.  Sldkes'  wonis),  i.-.  l<:■^  chief 
thoiij^;>  nti:  it-s  only  cl.aini  to  ;uii'pUijn,  The  urdmary  practice  of 
navitjators  pri^luct-^,  iiuii  td,  r^  i/-.  which  have  a  greater  show 
of  prccivioii,  but  the  show  is  i.Uiacious,  for  the  tlata  are  not  there 
to  warrant  it  ;  in  Prut.  Huxley's  forcible  |  lira-c,  it  i&  a  grindint; 
of  wheat-flour  from  pcasitnls.  Ihe  ijurstion  in  word  is  this: 
Shall  wc  prefer  the  oniin.irv  u-.i|;f,  vvhicii  (jiiicily  i.;iiiires  two 
canse'i  of  uncertainty,  to  a  mciiiu  1  which,  while  u  necessarily 
.'cavc^  imc  of  tricsc  still  unlouchcil,  keeps  the  Other  constantly  in 
new,  and  limits  it  as  far  as  the  case  admiU?      J.  A.  EwihC 


Sea  Fisheries  and  the  British  Association 

PROK.  Newton  has  kindly  sent  me  a  copy  of  his  address  to 
the  biological  Section  of  the  Rritish  Association  at  their  recent 
meeting  at  Glasjjow.  It  contains  much  interesting  matter,  and 
hke  ilic  addresses  delivered  by  others  to  the  same  bi»dy  in  former 
yean,  was  no  doubt  listened  to  with  the  respect  cue  to  the 
lctentit\c  aiiainnicnts  of  the  author. 

It  is  with  very  great  regret,  therefore,  that  I  feel  it  neccspary 
to  dispute  the  accuracy  of  some  of  Prof.  Newton's  ideas,  and  to 
point  out  that  my  friend  made  a  very  important  mistake  when, 
towards  the  close  of  his  addres.s  he  spoke  of  "  the  filing  off  in 
Rorkca  fisheries,"  and  of  the  Koyal  Commission  of  1863,  to  which 
1      secretary,  having  been  appointed  "to  seek  a  remedy  for 
it-"  It  was  not  ascertained  then  that  there  was  any  falling  otf 
b  oer  sea  fisheries,  nor  is  such  known  to  be  the  case  at  the 
present  time.    1  say  this  advisedly,  because  I'rof.  Newton  was 
(Yidcntly  not  stiealaog  Of  unsuccessful  ftshin^^  in  anyone  year 
owvBg  to  that  frequent  caote  of  failure— bad  weather— but  of  a 
mcral  decrease  in  the  supply  oi  tea  fislb   The  Koyal  Sea  { 
''^^ciics  Commission  to  which  he  lefers,  was  appointed  in 
'^3>  in  con!>equence  of  the  clamoar  of  the  line  fishermen  of  : 
Sau  erland  and  of  the  adjacent  coasts  against  the  North  Sea  j 
^wlers,  who,  it  w  as  alleged,  were  doing  their  best  to  ruin  the  | 
^eries  by  the  wholesale  destruction  of  spawn  and  young  fish  :  j 

who,  it  appeared,  after  lull  Uiqidfy  had  been  made  by  the 
v^aiiiiioi^  bad  committed  the  peat  crime)  of  landing  large  ' 


quantities  of  fish  in  the  local  markets  and  of  undersdUng  die 
local  fishermen.  The  object  of  the  gentleman  who  represented 
the  complaints  of  the  Sunderland  fithermen  toParliament  was  spe> 
cially  to  inquire  into  the  efEects  of  beam«tiawling,and  the  Connua* 
sion  when  at  work  was  popahrly  hoownas  die  **  Trawling  Com* 
mission  ; "  but  the  Government,  finding  a  gr^t  deal  of  interest 
taken  in  the  fisheries  generally,  thought  it  desirable  to  extend 
the  inciuiry  into  the  state  of  all  the  sea  fisheries  around  the 
United  Kingdom,  and  it  consequently  became  the  most  com* 
preheiisive  investigation  of  tlie  snbiect  that  had  ever  been  made. 

The  foUowing  were  the  points  the  Commisiionem  were  in* 
structed  to  in(|tiue  into,  as  slated  in  tlie  Commimion  t— 

"  1.  Whednr  die  sapply  of  fish  finm  the  sea  Jishcrim  is  m* 
cteasiiw,  stalionMy,  or  diminishtng, 

"&  Whether  aM  of  the  methods  of  catcUwfidi  in  nse  involves 
a  wasleialdestnction  of  fish  or  spawn,  and,  If  sok  whether  it  is 
prabsble  that  any  legishrtive  rertiictioa  apon  soch  method  of 
Bslmic  wonld  Ksut  in  an  increase  in  the  sappfy  of  fish. 

"3.  Whether  aiqr  gdstmg  le^slative  lestriieliaaa  operate  in- 

TimoonShiriM^Hrrivedat  onlha  lint  point  hv  the  Gnmia- 
riooen  sad  I  wonld  ctll  Prai  Newton'k  special  attenrioa  to  it 
—is  thas  stated  hi  their  iwort 

••Thetotsl  aippty  of  ash  oblaiaed  apon  the  ooaHi  «f  dtt 
Uaited  Kmgdom  bsa  not  dimnushed  of  late  years,  bat  has  In* 
creased  :  and  it  admits  of  further  augmentatioa  to  aaoleiltdlC 
limits  of  which  are  not  indicated  by  any  evideaee  we  have  been 
able  to  obtain. " 

It  is  desirable  to  call  attention  to  the  important  bet  that  ^ 
above  conclusion  arrived  at  by  the  OwnmilliaaOTS  Wil  not  based 
on  ncwspai>er  reports — the  con-moa  fonadation  of  the  6aqaent 
alarms  about  the  sea  fisheries— but  on  carefal  and  laborioas  eaa- 
mination  of  the  fishermen  in  their  own  towns  and  villsgei^  of 
fishmongers,  fishing  boat  buildei^  maifcet  and  railway  returns, 
and  every  kind  of  evidence  that  could  be  obtained  wbidi  bore  on 
the  question  of  the  supply  of  sea  fish,  and  the  condition  of  thoso 
persons  who  were  dependent  on  it  for  their  livelihood. 

( >n  the  second  point  of  the  inquiry  the  conclusion  was  that 
a:.>  lei;islative  restrictions  on  the  methods  of  fisliing  would  residt 
i:i  ;i  liccrease  in  tlic  s.U|'ply  of  fish. 

And  on  the  ih'rd  point,  the  Commissioners  stated  that  they 
found  the  existing;  rcj;ulaiir.iis  coiiii>lic.»tc-d,  confused,  and  un« 
satisfactory  ;  many  rc^julalions,  even  oi  late  date,  were  never 
I  I. forced  ;  many  would  be  extremely  injurious  to  the  interests  of 
the  lishcrmen  ami  of  the  community  if  they  were  enforced  ;  and 
With  icspcc'.  to  ihesc  and  others,  the  liit;liL-i  !ft:ai  authorities 
were  iiiiulile  to  decide  where,  and  lu  wh.a  piecise  sense,  they 
Were  c;>erative. 

As  Prof  Newton  started  under  the  false  impression  that  the 
Coinniisjioiicrb  w  ere  api  ointcd  in  order  to  seek  some  remedy  for 
a  falUni;  otf  111  our  sea  tl^he^es,  it  is  not,  pcrhajis,  surprising  that 
he  did  not  clearly  apprehend  the  mcruv.nL;  of  tiii  ir  l  jin  lu-ii  ms, 
aithoiigh  I  should  have  llioujjht  tlial  anyone  te.i  lin^,'  them  with 
onlirwry  care  could  harJiy  fail  to  do  j.o.  lie  says:  "That 
Coninisssi  in  reported  in  clfect  that  there  was  nothinj;  to  l>c  done 
with  our  se.i  (islic-.u  -  u:  to  leave  them  alone."  There  is  a 
despnirini;  tone  aUout  tl.is  which  would  be  very  depressiiip  if  an 
•  xamin.ition  of  the  Kepoit  <lid  not  result  in  showing;  that  the 
Commissioners  deprecated  any  interference  with  our  sea  hsheries 
for  the  simple  reason  tliut  their  produce  was  not  f.alling  off,  but 
wa.s  increasing.  They  recommended,  however,  the  removal  of 
all  \i  x.itious  and  useless  restrictions,  and  they  advised  a  strict 
ciiloiccnit  nt  of  suc.'i  r  ^ulnlions  as  would  prevent  the  interference 
111  j.;»'.i.:  ilar  c.ascs  of  or  kind  of  fishinj;  with  another  kind,  and 
ns  «(  11  >1  coniiuco  .i;eneially  to  the  maintenance  of  oidcr  on  the 
fisliiii.:  I'Ti.  uiiiJs. 

Such  are  the  lac  s  of  the  case  ;  an  !  1  cannot  help  thinking 
that  il  Prof.  Newton  had  j;iven  a  little  more  attention  to  the 
.'ubjecl  belore  I'c  deliveretl  his  address  to  theHntish  .\ssMcialion, 
he  would  scarcely  i.ave  expressed  himself  in  the  '..  rni,  in  winch 
he  d'd  on  that  ocra^ion.  .Such  statements  and  oi  inions  from  a 
pers'Mi  in  his  I'.j.'tion,  and  addressed  to  a  body  like  the  Itritisb 
As-ccia  ioii,  cm  h.n  My  fail  lo  have  considerable  weight  with 
those  Alio  heai.l  or  rc.id  about  them;  but  more  practical  mis- 
chief ii  likely  to  result  when  they  are  repeated  to  the  hsherraen 
themsclvej,  by  keepiiiji  them  in  a  continual  state  of  anjirehen- 
sion  lest  the  Government  should  interfere  wi'h  their  work.  .Such 
was  the  very  |.;eneral  fear  around  the  coast  wIuti  the  last  Commis- 
sion began  its  work,  and  one  nf  my  most  dilhcult  and  constant 
duties  in  connection  with  the  Comniission  was  to  satisfy  the  fisher 
men  that  the  desire  of  the  Government  was  to  promote  the  succes 
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of  the  fisficrir<;  by  every  niet.n;  in  their  ponCT,  uAto  impose  no 
restrictions  or  regii!:ilions  u;n)n  ihi-m  which  were  not  clearly  con- 
sistent w  ith  thit  (>l)ii\  t.  I  I1.1VC  neither  lime  nni  inclination 
ajjain  to  deal  with  liie  old  areunu-n'.s  which  year  after  year 
have  bfcn  brought  forward  to  -hn  ihu  our  sea  li-ihcrics  arc 
b«ing  ruircd.  It  is  not  quite  I'.vu  yen-.  <.lnct'  I  entered  at  some 
lerijth  into  the  sulijctt  in  my  vMjrli  on  "  I  )fcp-sea  Fiihini;  :i:id 
Fishin|j-l>oat»,"  and  the  que^ition  is  not  one  that  can  Ijc  di-cusscd 
in  a  few  lines,  or  even  pages.  P.ut  1  may  a  k  Piuf.  Newton 
how  he  reconciles  his  belief  in  a  fallinij-olf  in  the  supply  of  sea 
fish  with  the  recent  cunsidcrablc  cnlarj^enicnt  of  Uillingsga'e 
^^arke!,  the  coiiliriuc  1  ir  niense  fi^h  traitie  on  the  railways,  and 
the  lar^e  ail  liii'.iii,  -A'h'L-h  have  be'n  made,  an.l  are  now  being 
ni3iie,  to  the  capital  iriveitcd  in  fu'ihing-boals  and  gCV?  Brix- 
ham  n!o;ie  has  added  twelve  new  large  trawlers,  cosdng  nearljr 
1,200/.  each,  to  her  fVct  in  the  present  year  ;  and  the  ship- 
wrights there  were  hanl  ;if  work  on  several  more  for  other  ita- 
tions  when  I  visited  the  place  last  month.  Prof.  Newton  rightly 
calls  science  to  the  aid  of  the  sea  fisberio^  for  there  is  still  an 
immense  deal  to  be  learnt  about  the  economy  of  fishes  which 
may  help  the  fishermen  in  their  work.  lie  makes  no  reference, 
however,  to  the  important  discoveries  which  have  already  been 
made  by  Profef&ors  Sars  and  Malm  on  the  coast  of  Norway. 
The  invcNti'iations  of  the  fonaemtonUist  especially,  carried  on 
for  several  years,  have  resulted  la  diowing  that  there  need  be 
little  fear  of  diaturbii^  the  "qiMraim  Mda "  of  mott  of  ear 
edible  lea  fishei,  at  ibe  i|Mnni  of  aliMNt  all  fhow  in  ciUef  re* 
qunt  is  net  depMted  oa  the  bottom,  bet  floeti  dniiof;  ^  iriude 
process  of  devebprnent 

I  will  Dot  eeter  into  die  qiMsdoa  of  destnjriog  (he  balaaee  ef 
Batons  on  which  Praf.  Newton  laid  so  araA  itro*  in  hb  obaer* 
vilioM  at  Gfaogow,  beciuse  I  believe  we  are  all  too  isnorant  of 
the  eoaditlODi  affecting'  it  to  be  able  to  do  more  than  theorise  on 
the  Mibjeet :  but  I  would  asic  my  friend,  atsaming  he  is  comet 
in  his  belief  that  our  sea  fisheries  are  falling  off,  whether  lie  has 
considered  the  probable  effect  on  'hem  and  on  the  balance  of 
nature,  of  the  tens  of  thousands  of  additional  gulls,  puillcmofs, 
&C,  which  I  hope  will  result  from  our  sea  birds  bein;;  undis- 
Inrbed  during  the  breeding  season,  under  the  Sea  BirJb'  Protec- 
tion Act,  of  wliiclj  he  was  such  an  earnest  advocate  ? 

T  do  nut  know  on  %vhat  cviiiencc  he  j;rounds  his  belief  in  the 
itcclitu-  <  t  riiir  'ea  h-'ieries  ;  bi:t  I  have  no  hesitatirm  in  saying, 
as  the  ic-.ul'  uf  my  inquiries  durin;:j  the  last  few  years,  that  the 
av<^J^^e  atiuuil  produce  of  those  fishfrics  hxs  considerably  in- 
creased since  the  Royal  L"ominis>ioners  were  engaged  in  inquir- 
ing into  their  geueral  condition.  Had  weather  has  had  an 
important  effect  in  s^me  years  in  iii'erruptin^;  the  fishermen's 
work  ;  Irjl  lluctuation ,  from  such  causes  have  cootinnalljr  00* 
curred,  and  they  will  undoubtedly  happen  asain. 

E.  W.  H.  HOLDSWORTH 

Mr.  Wallace  and  bis  Reviewers 

I  DID  not  intend  to  take  any  public  notice  of  reviews  or 
critidsms  of  my  book  on  "Geognphical  Distribution"  ;  Mr. 
Gill's  letter,  however,  calls  for  a  few  remarks.  I  have  first  to 
thank  him  for  pointing  out  the  errors  of  a  previous  critic,  and 
also  for  a  list  of  errata  in  the  account  of  North  American  fresh- 
water fishes.  He  very  truly  rensacks,  that  had  I  been  acquainted 
with  ichthyology  and  its  literature  these  errors  might  have  been 
avoided  ;  but  he  has  overlooked  the  &ct  that  I  have  twice  staled 
<vu1.  i.,  p.  101,  and  vol.  S.,  pi.  168)  that  the  part  of  my  wotk 
lebuiDg;  to^fishes  is,  pnctieally,  n  summary  of  Or.  Giinthct'ft 
Catalone.  The  hbonr  of  foing  thimmh  lach  as  extoiaive 
work  lor  the  pmpoie  of  cxtnmng  and  tabolating  summaries  of 
the  geomphieal  'materiab  it  contains,  was  very  great,  and  no 
donUlnave  made  some  errorr.  Moat  of  those  indicated  by 
Mr.  Gill  depend,  however,  either  on  differences  of  classification 
and  nomenclature,  or  on  adtliiions  to  North  American  ichthy* 
ology  since  the  date  of  Dr.  Gnnther's  work,  and  are  therefore 
due  to  the  plan  of  tliis  part  of  my  bo*>k,  and  not  to  oversight. 
Although  possessing  a  tolerable  acquain'arce  with  the  lite- 
rature of  ornltlioloi^y,  I  had  found  the  1  1  i.'illatin_;  and  com- 
bining the  latest  information  into  a  unii'  rm  ,ys'eni  of  classi- 
ficat'cn  and  ni-.iiicnclature  to  lie  one  which  severely  taxed 
whatever  knowledge  and  literary  ability  I  j  o.,cs,,ed.  To  have 
attempted  lo  do  tl'.e  same  thing  in  a  c!a=5of  ar.inia's  wliich  I  had 
never  .studied  \inuld,  I  felt  sure,  have  resulted  in  i,'re.it  ti infusion, 
ami  have  been  far  less  satisfactory  and  reliable  than  the  course 
I  have  adopted.  Had  I  been  able  to  find  any  work  giving  a 
general  accoant  of  the  fislM»  of  temperate  Noith  America,  I 


should  gladly  have  availed  myself  of  it,  but  I  do  not  gather  from 
Mr.  Gill's  letter  that  any  such  work  eii&ts ;  and  notwithstanding 
the  great  imperfetlion  uf  the  results  (in  the  eyes  of  a  sj  ec-altst) 
as  regards  the  fishes  of  the  United  States,  I  slill  thir.k  1  exer- 
ci.sed  a  wise  discretion  in  confining  myself  to  the  vast  mass  of 
materials,  classified  on  a  uniform  system,  which  Dr.  Gunlhct  's 
Catalogue  afTinls. 

I  may  here  add,  that  tlie  "  24  pfculiar  genera"  menitotied  by 
me  are  in  addition  to  the  "  5  peculiar  family  types  "—making 
together  the  "  29  peculiar  genen  "  referred  to  in  the  succeeding 
paragraph  so  that  the  Contradiction  alluded  to  by  Mr.  Gill  M 
only  apparent.  Alfrbd  R.  Wauacb 

Ooncfag^  October  30 


Self  fertilisation  of  Plants 

In  NATifRE,  vol.  xiv.  p.  475,  I  find  an  abstract  of  Mr. 
Meehan's  tiapcr  on  the  "  self.ferti'isation  "  o\  Hr(rtvijlHa  data. 
When  1  fii>1  saw  this  paper  in  the /Vwm/i«.cx  of  the  I'hilodelphia 
Academy  of  Natural  .Sciences,  I  suspected  that  the  observation 
was  incomplete  and  ih*  inference  nasty.  It  is  therein  stated 
that  the  demely  lieardcd  connective;  of  the  upper  anthers  com- 
pletely close  the  tube  of  the  corolla  with  a  beaided  nuus  ;  that 
"no  insect  can  thrust  its  proboscis  into  the  lube  except  throuh 
this  mass  ;  and  if  it  has  foreign  pollen  adheient  to  h«  it  will  be 
cleaned  off  by  the  beard  ;  funhenaore,  the  very  act  of  penetra- 
tion will  thmat  the  anthers  forward  oa  to  the  pistil  [meaning 
stigma]^  aad  aid  la  nptnilM  the  poUen^sacs  [opening  the  anther 
C!lb?],  and  aeenrine  aatf-lMifiietioa.'*  My  inspection  of  the 
flower  showed  that  the  eiifiet  ef  the  tnbe  was  ckady  peivioos  on 
the  (morphoktgically)  anterior  side  by  a  chhik,  wmea  ia  nearijr 
divided  Uf  a  crust  of  the  tub:  into  two  orifices,  one  exactly 
before  each  anther-cell ;  a  hog's  bristle,  slightly  moistened,  on 
lieing  thrust  down  these  passages  in  a  freshly  open  flower,  and 
then  withdrawn,  was  found  to  have  the  inserted  part  well  sup* 
plied  with  adherent  |K>llen,  so  that  it  was  not  "  cleaned  off  by 
the  beard,"  nor  was  it  cleaned  off  by  introduction  into  the  orifice 
of  a  second  flower. 

As  to  self-f'rtilisation  being  brought  about  by  the  thrusting  of 
tlie  i!VLT!j:'.in;in^'  anthers  down  upon  the  stigma,  this  «ccms  lo  be 
etTcctu.ally  i  rcventcd  by  the  Imlgtnent  of  these  anthers  in  a  pair 
of  cup-like  concavities  at  the  back  of  the  b.tii;ma,  so  as  to  keep 
them  »|uilc  away  from  the  actual  stigniallc  surface.  It  is  obvious 
that  if  insects  ever  self-fertilise  /)Vv'T.'.;;'//<j  it  is  by  canying  down 
upon  their  tongue  or  pioboscis  tome  pollen  from  the  upper 
anthers  ;  but  in  this  oi>erati'>n,  p.n-ini;  Iroiii  llower  to  flower, 
they  arc  quite  as  liktly  to  1  r(i,s  fertili-e  them.  The  blossoms 
are  freely  visited  by  ll;  i::(t>.<'!.ta  /.(-/;./i'//rf of  various 
sort!--.  It  is  ((uite  pmbaljlc  tliat  the  other  cases  of  "  sell -fertilisa- 
tion '  1  TMUj^ht  forward  by  Mr.  MechaS  nuj  C^naUy  hear  a  dif- 
ferent interpretation  from  his  ova.  Asa  Gkay 

Cambiidfc,  Hasa.,  U.S.A. 


Nitrite  of  Amyl 

Mr.  Gkorce  AiiVARi  h,  of  Cincinnati,  asks  of  me  through 
the  columnis  of  Nam  he  two  questions  concerning  the  nitrite  of 
aaiyl,  which  I  may  brielly  answer  as  fallows  : — (i)  Nitrite  of 
amy!  has  been  used,  and  with  Cl>n^lderable  success,  in  the  treat- 
ment of  epilci>sy,  but  its  application  can  only  be  entrusted  to  a 
regular  practitioner  of  medicine  who  understands  its  mode  of 
actioiv  (2 » It  has  not  as  jet  been  proved  to  be  of  scrvioein  the 
treatment  of  peialytis.  B.  W.  Richardson 


CAPT.  NARESS  REPORT"^ 

H.H.S.  >f/«f,  at  Valeatia, 

October  27,  1S76. 

SIR,— I  have  the  honour  to  report  in  detail  the  proceed- 
ings of  the  Expedition  since  leatnng  Upernivik  oa 

July  22,  1875,  .-IS  follows  : — 

The  Ai<  rt  and  Discovery,  one  ship  in  tow  of  the  other, 
left  Upcrnivik,  from  which  port  Ilattliad  thebonOUrOf 
addressing  you,  on  July  22,  1875. 

A  dense  fog  prevailing  at  sea  I  steamed  to  the  north- 
wardybetweea  the  islands  and  the  naain  land,  eaqtcrienciBg 
clear  and  calm  weaAer  until  arriving  near  Kangiiok 
•  Owaoimntateg  by  the  losfc  Ceniaaiiidnm  ef  dw  Adsywhr. 
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Island,  when  the  fog,  stealing  in  from  the  Mi^  gniidua% 
olttained  the  mastery,  and  completely  enTctoped  U9. 

The  numerous  picturesque  rocky  islands  and  reels  in  this 
sheltered  labyrinthine  passage  are  so  incorrectly  repre- 
sented in  the  public  charts  that  a  pilot  is  at  present  a 
necessity.  The  one  who  accompanied  us,  an  Esquimaux, 
informed  me  that  many  of  the  likely-looking  channels  are 
bridged  acFOM  with  sunlcen  reefs,  and  from  the  many 
redes  ne  saw  lying  just  awuih  dinetly  in  onr  |»ss«ge,  I 
have  reeson  to  believe  his  stateoaeBk 

The  lam  dtsdisiging  Upernlvik  Glacier  having  only 
one  outlet  leading  direct  to  the  sc  i,  its  numerous  icebergs 
of  all  sizes  are  collected  in  great  numbers  by  the  cdily 
tides  and  currents  among  the  islets  situated  to  the  south- 
ward, and  tend  to  keep  the  channels  completely  closed 
until  late  in  the  stason  ;  but  when  once  op>cn  in  July  by 
some  of  the  bergs  grounding  on  rocks,  and  others,  by 
tteir  beMM above  the  flotation  line,  affording  certain  evi- 
dence oT  deep  water,  they  assist  rather  than  impede  navi- 
gation  during  calm  wcffther.  On  fhe  nonuog  of  tfie 
33rd,  after  an  anxious  night,  passed  with  a  dense  fof  and 
a  strong  tidal  current  in  a  narrow  channel,  in  whidi  we 
could  obtain  no  bottom  with  100  fathoms  of  line  at  a 
cable's  length  of  the  shore,  and  with  the  Discovery  in 
tow,  during  a  momentary-  clearance  of  the  atmosphere, 
two  Esquimaux  in  their  kyacks  were  observed  close  to  us. 
After  consulting  with  them  through  Christian  Petersen, 
Danish  and  Esquimaux  interpreter,  they  volunteered  to 
conduct  us  to  an  anchorage.  On  following  them  to  the 
noiition  they  denoted,  and  obtaining  no  bottom  with  the 
hrad-lead  line  at  fhe  main  dnfan,  I  fdt  the  bow  of  Oie 
ship  glide  slo«Iy  up  on  the  groaodL  Tlisoagh  the  fog  we 
could  then  see  that  the  land  was  within  fifty  yards  of  us. 
The  Esquimaux  had  evidently  not  considered  that  our 
ships  required  a  greater  depth  of  water  to  float  in  than 
their  own  frail  canoes.  A3  it  was  nearly  low  water,  and 
the  tide  still  falling,  I  allowed  the  ship  to  remain  quiet 
where  she  was,  the  Discovt  ty  still  hanging  to  us  by  her 
towing  hawser,  and  took  advantage  of  toue  enforced  delay 
by  landing  the  ships*  companies  to  wash  their  dodies. 

The  log  lifted  slightly  as  the  day  advanced,  and  as  the  tide 
rose  the  ship  floated  without  having  incurred  any  strain  or 
damape  whatever.  I  then  proceeiled  to  sea,  discharging 
the  pilot,  who  was  not  to  blame  for  our  mishap,  off  the 
north  shore  of  Kangitok,  the  outlying  island  of  the 
group,  after  passing  which  the  channel  presents  no  difH- 
cnllies. 

Thinking  that  probably  a  distorted  account  of  our 
nttinc  en  shore  mi^ht  reach  Europe,  at  the  last  moment 
Twrote  a  hai^  pencil  letter  to  CapL  Evans,  hydrographcr, 
merely  to  pmnt  oat  how  very  uoimpoitant  the  sliglu 

detention  had  been. 

By  4  P.M.  we  had  passed  the  Brown  Islands  with  a  sea 
perfectly  clear  of  ice  before  and  around  us.  Having 
given  much  study  and  consideration  to  the  question,  and 
a  high  and  vcrj- steady  barometer  following  a  south-cast 
wind,  denoting  that  the  calm  settled  weather  we  had 
latdy  enjoyed  was  likely  to  continue,  I  decided  to  force 

7 way  through  the  middle  ice  of  Baffin's  Bay  instead 
proceeding  oy  the  ordinary  route  round  Melville  Bay. 
Accetdinil^  ooth  ships  proceeded  at  full  speed  to  the 
westward,  radng  in  company  for  Cape  York,  with  only 
about  a  dozen  icebergs  in  sight  ahead,  floating  quietly  on 
a  calmly  mirrored  sea  to  dispute  our  passage.  As  we 
passed  out  from  the  land  the  fog  gradually  dissolved  and 
revealed  a  magnificent  and  uniijue  panorama  of  the  ice- 
capped  mountains  of  Greenland  which  give  birth  to  the 
Upernivik  Glacier,  fronted  by  innumerable  icebergs, 


and,  at  a  lon^  distance  in  advance,  by  the  group  of  scat- 
tered black  islets  among  which  we  had  passed  the  pre*. 
vioBs  lught,  and  of  whl^  Kangitok  is  the  northernmost 
At  1.30  A.M.  of  the  24th  we  ran  into  the  pack  at  a  dis- 
tance 4U  seventy  miles  from  Kangitok.   It  consisted  of 
epcB-eailing  ice  rem  one  to  three  feel^  and  occasionally 


(bar  feet  in  thickness.  The  floes  were  at  first  not  larger 
than  250  yards  in  diameter,  and  very  rotten,  dividing 
readily,  and  opening  a  channel  when  accidentally  struck 
by  the  ship.  The  reflection  in  the  sky  near  the  horizon 
denoted  that  \vhi!c  ;hc  ice  was  very  open  to  the  southward 
of  us,  it  was  apparently  closer  packed  to  the  northward. 
About  6  A.M.,  when  we  had  run  thirty  miles  throon^  ^ 
ice,  it  gradually  became  closer,  and  Uie  floes  larger,  esti- 
mated as  measurin{;  one  mile  in  diameter,  and  necesst- 
tated  a  discriminauag  choice  to  be  made  of  the  best 
channels.  For  fbnrteen  hours,  during  which  time  we  ran 
sixty  miles,  the  ice  continued  in  much  the  same  state, 
never  close  enough  to  suggest  the  probability  of  a  Ijarricr 
occurring,  and  yet  keeping  the  look-out  in  the  "  Crow's 
Nest "  fully  employed.  After  8  P.M.  the  channels  of  water 
became  decidedly  broader  and  more  numerous,  so  I  gradu- 
ally altered  course  to  the  northward,  steering  directly  for 
Cape  York,  the  ice  beooming  nuMfe  ttid  more  open  as  we 
advanced. 

At  9.30A.M.  of  Tidy  35  «e«ldited  the  high  land  north 
of  Cape  York,  and  at  tl  o^dock,  much  to  the  astonish- 
ment of  the  ice  quartermasters,  who  continually  declared, 

"  It  will  ne'er  be  credited  in  Peterhead,"  we  were  fairly  in 
the  "  north  water,"  and  able  again  to  think  about  econo- 
mising coal,  having  come  through  the  middle  ice  in  thirty- 
four  hours  without  a  check ;  but  it  is  my  duty  to  add, 
with  not  a  few  scratches  along  the  water-line. 

In  consequence  of  our  having  mide  a  successful  voyage 
through  the  middle  it  should  not  be  too  hastily  concluded 
that  a  similar  passage  can  altvan  be  commanded.  The 
noddle  pads  u  Justly  dreaded  by  the  meet  experienced 
ice  navigators.  Large  icebergs  and  mirfaoe-ice,  noatine  in 
water  at  various  depths,  when  affected  either  by  wind  or 
an  ocean  current,  move  at  diflferent  rates  ;  hence,  when  in 
motion,  as  one  passes  the  other,  the  li^'hter  surf  ice-ice, 
incapable  of  controlling  its  course,  is  readily  torn  in  pieces 
by  the  heavy  massive  iceberg  ;  therefore,  a  ship  once 
entrapped  in  pack  ice  among  icebergs,  unksa  she  has  water 
space  to  allow  her  to  move  out  of  the  way,  is  constantly  in 
dianger  of  being  carried  forcibly  against  a  beig.  On  such 
occMions  man  is  powcrksa,  for  he  can  take  no  possible 
means  to  save  his  vessel  Before  steam- vessels  were  u^ed 
for  ice  navigation  the  masters  of  sailing  ships,  being 
unable  to  take  full  advant.age  of  a  favourable  calm,  very 
wisely  seldom  ventured  to  force  their  way  through  the 
middle  ice,  and  chose,  in  preference,  the  chance  of  delay 
in  making  the  safer  p.issagc  tl.nji:^h  ,Mclv;lle  ii  ly,  wiicre, 
by  securing  their  vessel  in  dock  in  the  fixed  Land  ice,  they 
ran  less  danger  of  being  nipped  whilst  forcibly  detained 
by  the  channels  through  the  ice  remaining  closed. 

At  the  latter  end  of  July  with  an  open  season,  indicated 
by  the  main  pack  not  being  met  with  nearer  than  f/Vf 
miles  from  the  land,  in  about  latitude  73**  20^  and  a  con- 
tinuous calm,  to  allow  the  northerly  running  current  on 
the  Greenland  shore  and  the  southerly  running  one  on 
the  western  side  of  Baffin's  ISay  to  open  up  the  ice.  I 
believe  a  passage  can  always  be  made  by  a  stcani- vessel  ; 
but,  unless  this  favourable  combination  of  circumstances 
is  met  with,  so  far  as  the  scanty  knowledge  we  at  present 
possess  enables  us  to  jndge,  the  passage  mast  still  oe  said 
to  be  doubtful. 

Soon  after  sighting  land  and  getting  clear  of  the 
drift  ice,  the  Discovery  parted  company  to  communicate 
with  the  natives  at  Cape  York,  while  the  Alert  proceeded 
towards  the  Carey  Islands.  A  vast  collection  of  iccb?igs, 
many  of  them  aground,  were  thickly  crowded  together  oil' 
the  Cape,  and  m  lines  parallel  with  the  coast  trending 
towards  Conical  Rock  and  Cape  AtholL  In  the  ofHng 
they  were  less  numerous,  which  I  attribute  to  the  south- 
erly current  which  we  experienced  the  following  day  on 
our  passage  to  the  Carev  Islands,  catching  up  and  carrying 
with  it  to  the  soodwrard  those  that  drift  oat  from  the  inain 
body  to  the  wastwaid  bqrond  die  inflnenee  of  Uw  nortb- 
nmniog  current  on  the  (Heenland  coast 
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Dariog  the  fUy  of  Um  Discfwry  at  Cap«  York  the 
native*  mttt  coamiankated  with  through  Christiao 
Petersen,  interpreter,  and  Hans  the  Esquimaux,  but  as 
the  brother  of  the  latter  was  absent  on  a  huntm;  excur- 
sion for  an  uncertain  period,  Capt.  Stephenson  wisely 
gave  up  the  hope  of  obtaininij  his  setMces  for  the  benefit 
of  the  expedition,  and  pushed  on  for  the  Carey  Islands, 
where  he  joined  company  with  the  Alerl;  the  two  ships 
arriving  there  at  midnight  on  July  26. 

A  depdt  of  ^600  rations  and  a  boat  were  landed  on  the 
south-east  point  of  the  south-east  island,  and  a  record 
deposited  in  a  cooBiikuouscaini  on  the  snniaiit.  Tbe"£x- 
pcdiiion*  then  proceeded,  Ucaming  sritb  h  mndi  economy 
of  coal  as  possible,  northward  tbongh  a  calm  sea,  with 
bright  clear  weather.  With  tiie  exception  of  the  many 
scattered  icebergs  there  was  no  ice  in  sight  from  the 
summit  of  Carey  Islands.  Passiing  between  Hakluyt  and 
Northumberland  Islandr,  the  ships  were  abeam  of  Cape 
Robertson,  by  8  P.M.  of  July  27.  Ice  apparently  fast  to  the 
shore,  completely  closed  Ingletield  Gulf.eastof  Cape  Acland, 
but  both  entrances  to  the  gulf  were  clear.  At  8  A.M  of 
July  28,  five  days  and  a  half  from  leaving  the  anchorage 
of  Upenink,  I  had  the  laiisfactioiiof  aeeiag  the  "  Eipe« 
dition  *  at  andior  near  Port  Fouike,  wi&  die  antianca  of 
Smith's  Sound  perfectly  clear  of  ice,  and  BOMCOmlOf  to 
the  southward  with  a  fresh  northerly  wind. 

While  Capt  Stephenson  explored  the  he  id  of  Fouike 
Fiord  to  ascertain  its  suitibility  as  a  station  for  winter 
quarters  for  any  relief  vessel  coming  to  our  assistance, 
Commander  Markham  and  m>seif  proceeded  in  a  boat  to 
Littleton  Island  and  Life  Boat  Q>ve,  tne  scene  of  the 
wreck  of  the  /Msrir.  The  cache  mentioned  by  Dr. 
Eddl  Besieb  and  Mr.  Bryant  of  die  "United  States 
North  Pole  Expedition  "  a*  the  depositorf  of  certain  in- 
Stmnients  and  boxes  of  books  was  very  readily  discovered, 
but  contained  nothing.  Articles  of  cloihini:  and  nume- 
rous small  caches  containing  seal  and  walrus  meat  were 
scattered  about  all  over  the  sm.ill  peninsulas  in  the  neigh- 
bourhood of  the  late  winter  quarters,  and  near  the  ruins 
of  the  house,  but  apart  from  each  other  and  without  any 
protection,  were  found  four  or  five  boxes,  each  covered 
with  heavy  stones  to  prevent  the  winds  moving  them,  and 
having  the  lids  secured  on  by  a  rope;  Besides  one  thermo- 
meteiy  onfortanately  not  a  setf-rqp^stering  one,  they  con- 
tained scraps  of  skin  clothing,  old  mitts,  carpenter's  tools, 
files,  needles,  and  many  smalt  articles  of  the  greatest  use 
to  the  Esquimaux,  but  appannily  they  had  not  been  dis- 
turbed since  the  abandonment  of  the  Station.  A  few 
books  were  found  in  the  dirterent  boxes,  and  a  copy  of 
the  log,  or  the  actual  log  itself,  from  the  departure  of  the 
vessel  from  the  United  States  up  to  May  20  the  followiag 
year.  No  peodulum,  transit  instrumem^  or  chronometer 
was  found.  Three  skin  boats  left  on  the  abore,  weighted 
down  with  stonesi  were  ia  fitir  order.  The  smallest  one 
was  taken  for  conveyance  to  Cape  Sabine. 

On  returning  to  the  Alrrt  we  landcil  at  Littleton  Island, 
and  on  the  south-west  bro*  erect -d  a  cairn,  and  deposited 
a  notice  containing  a  short  account  of  the  movements  and 
prosp.cts  of  the  expedition  up  to  that  time.  There  was 
no  ice  in  sight  from  a  high  station  on  Littleton  Island; 
but  the  sportsmen  roaming  over  the  higher  grounds  on 
the  mainland  reported  on  their  return  that  they  had  dis- 
lingttialied  an  "  ice- blink  "  to  the  northward. 

Port  Fouike  is  at  present  the  best  known  station  for 
winter  quarters  in  the  Arctic  regions.  A  warm  ocean 
current,  combined  with  the  prevailing  northerly  winds, 
.acting  at  the  narrow  entrance  of  Smith's  Sound,  keeps 
the  ice  constantly  breaking  away  durmg  the  winter,  causes 
an  early  spring  and  a  prolific  seal  and  walrus  fishery. 
The  moisture  and  warmth  imparted  to  the  atmosphere  by 
the  uncovered  water  moderates  the  seasons  to  such  an 
extent  that  the  land  is  more  ikhte  vmUMed,  and  theve- 
fore  attncts  to  the  neighboarhottd  aad  mmoftt  Aicde 
life  ift  greater  abuadanee  than  odwrlew  fevwured  locali* 


ties.  In  addition  to  this  great  advantage — of  obtaining 
an  ample  supply  of  fresh  meat— connected  as  its  waters 
are  with  the  north  water  "  off  Cape  York,  it  can  readily 
be  communicated  with  every  summer  without  mora  than 

the  usual  risks  attending  Arctic  navigation. 

On  the  morning  of  the  29th  the  two  ships  sailed 
across  the  strait  tor  Cape  Isabella,  with  fine  weather  ; 
but  as  we  approached  the  western  shore  a  snow 
storm  worked  its  way  over  the  Imd  from  the  in- 
terior, and  reached  ut  just  as  we  arrived  at  the  Cape. 
As  the  weather  was  so  thick  that  no  one  on  board 
the  ships,  cxoept  those  employed  in  esublishing  the 
catmwid  small  dep6t  of  provisions,  eouM  see  its  posi- 
tion, and  there  being  thernore  no  reason  for  ddaying  the 
DiscoT'try,  Capt.  Stephenson  proceeded.  The  CMm  was 
built  on  the  summit  of  the  outer  tMSternmost  spur  of  thc 
Cape,  at  an  elevation  of  about  700  (eet  from  the  water. 
On  the  boat  returning  on  board  at  5  r.M.,  I  steamed  to 
the  no  thward  for  Cape  Sabine,  the  wind  having  died 
away,  but  the  weather  continuing  misty  with  snosv.  ;'.y 
8  P.M.,  when  we  were  fifteen  miles  north  of  Cape  Isabell^ 
ice  was  sighted  between  us  and  the  shore,  and  necessitated 
our  keeping  well  out  from  the  land. 

Early  in  the  morning  of  July  30,  having  run  onrdistaoce 
for  Cape  Sabme  I  stopi>ed  steaming,  and  at  5  .\.M.,  the  mist 
clearing  off,  I  observed  the  Discovery  near  the  land  appa- 
rently beset  with  a  close  pack  live  or  six  miles  broad  ;  no 
ice  in  sight  to  seawird.  As  I  did  not  wish  the  two  ships 
to  separate,  and  the  calm  wu.ither  being  favourable,  I 
bored  tnrough  tne  pack,  which,  although  apparently  cU^se, 
opened  sufficiently  to  admit  of  the  alow  progress  of  the 
ship  until  we  gained  the  land  in  company  with  the  Dit» 
(ovtrff  and  secured  the  ships  in  n  eeovenient  haibour, 
named  after  Lieut.  Payer,  toe  sooeessful  and  energetic 
Arctic  traveller,  two  miles  to  the  southward  of  Cape 
Sabine.  A  depot  of  240  rations  was  established  on  the 
bouthernmost  of  the  islets  in  a  convenient  position  for 
travelling  parties,  a  cairn  being  built  on  the  summit  of  the 
highe&t  and  outer  one,  and  a  notice  of  our  movements 
deposited  there. 

The  pack  in  the  offing  consisted  of  floes  from  5  to  6 
feet  thioc,  with  occasionally  much  older  and  heavier  floes 
10  to  IS  feet  thick  intermixed  with  it.  but  all  was  very 
much  decayed  and  honeycombed  ;  stiU  it  could  not  ha 
treated  with  the  samr  impunity  as  the  icain  the  middle 

passage  through  B^iftin's  P.ay. 

1  may  here  draw  attcn  ian  to  the  deceptive  iin  jressions 
inexperienced  people  naturally  receive  when  bom  a  lofty 
look-out  station  they  observe  a  sea  unbordered  by  ice. 
The  distance  from  Littleton  Island  to  Cape  Sabine  is 
only  t*enty-five  miles.  On  a  clear  evening,  from  an 
altitude  of  700  feet,  with  the  land  and  horuon  distinctly 
visible,  no  ice  was  in  sight  from  the  first*named  place,  and 
the  prospects  of  the  expedition  as  to  attaining  a  higher 
latitude  without  trouble  appeared  to  be  precisely  the 
Same  as  when  1  looked  over  a  hiundle^s  sea  from  the 
summit  of  one  of  the  Carey  Islands  luo  miles  to  the 
southward,  and  yet  the  ships  were  twenty-luur  hours  after- 
wards locked  up  by  ice  in  a  harbour  near  Cape  Sabine. 
From  Littleton  Island  the  inexperienced  observer  would 
conclude  that  there  was  an  open  Polar  Sea ;  from  oar 

!>r«sent  position  be  would  as  certainly  conclude  that  his 
arther  proMCSS  was  for  ever  stayed,  and  that  the  sooner 
he  looked  for  winter  quarters  the  better. 

The  8hips"were  detained  at  Payer  Harbour  for  three 
days  watching  for  an  opening  in  the  ice,  getting  under 
weiijh  whenever  there  nupeared  the  slightest  chance  of 
proceeding  oiiw.ud-.,  but  on  each  occasion  Ijcing  unable 
to  pass  Cape  Sabme,  were  forced  to  return.  Their  rcbling- 
place  proved  to  be  an  excellent  station,  well  protected 
against  the  entrance  of  heavy  floes,  posse>sing  a  lofty 
look-out,  and  deep  navigable  chaanets  to  the  north  and 
south  through  which  to  proceed  to  sea  immediately  the 
ice  opened  with  a  favmirable  westerly  whid.  Bdng  ad* 
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vint^gieoasly  litiiatod  hbut  b  pramhifnt  Cipe^  lAeie  the 
tidal  cmrents  ran  wMi  increued  vdodty,  it  is  Iwwevcr 
subject  to  squally  winds  ;  but  in  iqr  seas  durim;  the 
summer,  when  awaiting  the  opening  M  the  ice,  they  are 
rather  an  advantage  than  otherwise,  striving  as  they  do 
with  the  sea  currents,  which  is  to  be  the  chief  worker  in 
removing  the  impediments  to  a  vessel's  advance. 

£ariy  in  the  morning  of  August  4,  after  several  hours 
of  HAn  south-westerly  winds,  the  main  pack,  while  re- 
pBifwtly  tlfltft  and  jmpenetiable  to  tke  nftith- 
ward,  mored  ofTmnn  the  land  to  a  sufficient  ^stance  to 
enable  the  ships  to  pass  to  the  westward  round  Cape 
Sabine.  In  the  hope  of  finding  a  passage  on  the  western 
side  of  the  island,  of  which  Capes  Victoria  and  Albert 
are  the  prominent  eastern  points,  sail  was  immediately 
made,  and  we  succeeded,  with  only  one  short  detention, 
tn  advaAcing  twenty  miles  along  the  southern  shores  of 
Hayes  Sound,  and  securing  the  ships  in  a  snug  harbour. 
In  the  neighbourhood  the  sportsmen  discovered  a  richly 
vegetated  valley  with  numerous  traces  of  musk-oxen  ana 
other  i^ame.  Two  glaciers  coming  from  nearly  opposite 
directions,  which,  instead  of  uniting  in  their  downward 
direction,  abut  the  one  against  the  other,  and  niaintp.in  a 
constant  warfare  for  the  mastery,  a  never-ending  grapple 
for  victory,  suggested  the  mme  of  Twin  Glacttr  VaUey 
fat  the  locality. 

The  ice  in  the  sound  was  ooe  season  old.  and  decaying 
so  swiftly  that  if  not  drifted  awav  it  wotild  in  a  week's 
time  present  no  impediment  to  the  advance  of  a  steam 
vesseL  On  August  5  the  strong  tides  and  a  south  westerly 
wind  opened  a  channel  to  the  north  west,  and  we  gained 
a  few  miles  in  advance  ;  but  not  wishing  to  expend  much 
coal,  were  tinally  stopped  in  the  light  pack.  After  re- 
maining sufficiently  long  to  determine  that  the  flood  tide 
still  came  from  the  eastward,  although  the  ebb  or  cast 
nmaiiM;  tide  was  apparently  the  stronger  of  tfie  two,  I 
podwd  the  diip  through  the  pack  towards  the  shore,  and 
wtdi  Capt.  Stephenson  ascended  a  hill  1,500  feet  high. 
From  this  station,  the  appearance  of  the  land  giving  no 
prospect  of  a  channel  to  the  northward,  and,  moreover, 
:nc  westerly  wind  having  set  in  in  strength,  which  we 
expected  w  ould  open  a  passage  to  the  eastward  of  Cape 
.\lbeit,  wc  decided  to  bear  up  and  return  to  the  entrance 
of  the  Sound ;  accoidinEly  die  ships  made  a  quick  nm 
mider  SiUI  to  Cape  Albert,  arriving  off  which  the  wind 
died  away  leaving  the  ice  loosely  paciced.  A  clear  space 
of  water  being  visible  along  the  shore  of  the  mainland  to 
the  northward,  and  the  coast  between  Cape  Victoria  and 
Cape  Albert  affording  no  protection,  I  ran  the  two  ships 
into  the  pack  under  steam,  with  the  hope  of  forcing  our 
way  through,  but  before  midnight  they  were  hopelessly 
besiet ;  and  the  floe,  to  which  the  ships  were  secured  at  a 
distance  of  too  yards  apart,  drifting  rapidly  towards  an 
iceberg.  Both  ships  were  at  once  prepared  Ibr  a  severe 
nip,  the  rudders  and  screws  being  unshipped.  At  filSt 
the  Discovery  was  apparently  in  the  most  dangerous 
position,  but  the  floe  in  which  we  were  scaled  up  by 
wheeling  round,  while  it  relieved  Capt.  Stephenson  from 
any  immediate  apprehension,  brought  the  Alert  directly 
io  the  path  of  the  advancing  mass,  which  was  steadily 
tearing  its  WIQf  through  the  intermediate  surface  ice. 
\Vhen  only  too  yaxds  distant  the  iceberi^  by  turning 
ilightly,  presented  a  broader  front  to  tiie  approaching  ice, 
which  then  accumulated  in  advance  of  it  to  such  an 
extent  as  to  till  up  the  angle,  and  form,  as  it  were,  a  point 
or  bow  of  pressed  up  ice,  sufficiently  strong  to  itself  divide 
2nd  split  up  the  floe,  and  act  as  a  buffer  in  advance  of 
the  berg  ;  and  this  it  did  in  our  case  most  successfully, 
our  floe  breaking  up  into  numerous  pieces.  The  ship 
herself  escaped  with  a  very  light  nip,  and,  sliding  past 
the  side  withent  eocMent,  was  finally  secured  in  the  water 

r»  left  m  the  welw  <tf  tiieleeberg  by  the  fiuter  drift  of 
8ar£ace  ice. 

The  next  twenty-four  hours  were  spent  in  a  constant 


struggle  towards  the  shore  through  the  pack,  which  for- 
tanatdy  consisted  of  ice  seldom  more  than  4  feet  in 

thickness,  with  occasional  pieces  up  to  12  feet  thick, 
formed  by  the  over-riding  and  piling  up  of  ordinary  floes, 
and  then  cemented  together  by  a  winter's  frost  ;  the  worn 
down  round-topped  ice  hummocks  on  these  were  from 
6  to  8  feet  above  the  water-line.  The  icebergs,  evidently 
derived  from  inferior  daciers,  were  from  so  to  40  feet  in 
height  above  water,  and  100  yards  in  diameter. 

Owing  to  the  vnsteady  wind  and  the  variable  tidal 
currents  we  were  nnable  to  remain  for  long  in  any  one 
pool  of  water-  either  the  iceberg  turned  round  and  carried 
us  with  it  to  the  exposed  side,  before  we  could  change  the 
position  of  the  hawsers  by  which  we  were  secured  ;  or  the 
pack  ice,  which  was  readily  acted  upon  by  the  wind, 
drifting  back  the  opposite  way  with  any  diange,  dosed 
up  the  water  space.  Securing  the  ships  in  a  dodc  in 
rotten  ice  in  the  presence  of  so  many  icebetvs,  was  not 
advisable^  and  also  would  have  carried  the  ships  deeper 
into  the  pack  to  the  southward.  There  was,  therefore,  no 
alternative  before  me  but  to  get  up  full  steam  and  dodge 
,  about  as  best  wc  could,  taking  instant  advantage  of  every 
change  m  our  favour.  The  ships  were  seldom  separated 
for  long,  and  now  as  on  all  other  occasions,  they  mutually 
assisted  each  other.  The  Discovery  was  handled  by 
Capt  Stephenson  and  her  officers  in  the  most  masterly 
and  daring  manner,  comUaedirith  great  judgment,  qoali- 
tics  essenual  in  arctic  nav^iatioa.  She,  as  well  as  the 
Alert,  ran  not  a  few  hairbreadth  eteapes.  Once  in  par- 
ticular when  in  following  us  through  a  closing  channel 
between  an  iceberg  and  heavy  floe-piece,  before  getting 
quite  past  the  danger  she  was  caught  and  nipped  against 
the  ber^,  and  had  it  not  been  for  a  fortunate  tongue  of 
projecting  ice  woukl  certainly  have  had  all  her  boats  on 
tlie  exposed  side  ground  away  from  her.  Fortunately, 
tiie  moving  ice  pushed  her  dear,  mudi  in  the  same 
manner  as  it  had  done  the  Alert  the  previous  day. 

Having  less  beam  than  the  Alert,  and  a  finer  bow,  with 
the  very  great  advantage  of  an  overhanging  stem,  the 
Discoz'cry  is  better  adapted  for  forcing  her  w;'.y  llirough 
a  pack.  It  will  be  difficult  c\cr  to  efface  from  my  mind 
the  determined  manner  in  which,  when  the  bluff-bowed 
leading  ship  had  become  imbedded  in  the  ice,  which  by  * 
her  impetus  sgainst  it  had  accumulated  round  and  sunk 
under  her  bows,  and  a  great  quantity  by  floating  to  the 
surface  again  in  her  wake,  had  helplessly  inclosed  her 
abaft,  the  Discovery  was  handled,  when  advancing  to  our 
rescue ;  having  backed  some  distance  astern,  for  the 
double  purpose  of  allowing  the  d^dris  ice  from  a  former 
blow  to  float  away  and  for  the  vessel  to  attain  distance 
sufficient  for  the  accumulation  of  momentum  with  which 
to  strike  a  second,  coming  ahead  at  her  utmost  speed  she 
would  force  her  way  into  the  ioe  buryiog  her  bows  in  it  as 
fiur  aft  as  tiie  fbremast,  the  commanmeg  officer  on  Ae 
bowsprit,  carefully  conning  the  ship  to  an  inch,  for  had 
the  ice  not  been  struck  fairly  it  would  have  caused  her  to 
cannon  off  it  against  ourselves  with  much  havoc  to  the 
two.  From  the  moment  of  the  first  impact  the  overhang- 
ing stem  necessarily  caused  the  ship's  bo*  to  rise  3  or  4 
feet  as  she  advanced  from  12  to  20  wet  into  the  soUd  floe 
and  imbedded  herself  before  the  fUKt  of  die  blow  was 
expended,  and  as  the  ship's  way  was  stapped«  the  over- 
hanging weight,  by  setding  down,  crudied  Uie  ice  down 
still  further  ahead.  Frequently  on  these  occasions  her 
jib-boom  was  within  touching  distance  of  the  Alerfs 
boats  !  But  after  a  little  experience  had  been  gained, 
such  confidence  had  we  in  each  other  that  there  was  not 
the  slightest  swerving  in  any  one.  Floes  up  to  4  feet  in 
thickness,  and  in  a  soft  state,  that  is  melting,  not  freezing, 
may  be  charged  with  advantage,  thicker  or  harder  ice 
had  better  be  left  ahme.  It  spnlia  wdi  liar  our  chrono- 
meters, and  the  manner  in  wni  A  ttey  ate  aeeoied,  ttat 
their  rates  were  little  effected  by  the  fireqnent  OOnensilaos 
on  this  and  on  many  after  occasions. 
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By  8  A.M.  on  the  morning  of  the  8th  we  had  succeeded 
in  reaching  the  land  water  off  Cape  Victoria,  having  sus- 
tained no  more  serifltts  damafc  durinR  this  severe  trial 
than  sprung  ruddor  lieads,  conscqaent  on  the  firequcnt 
necessity  of  %o\n%  full  speed  astern  ;  all  heartily  jjl  id  to 
be  out  of  the  pack  ice.  The  two  islands  marked  on  the 
chart,  on  the  authority  of  Ur.  Hayes,  as  existing  in  the 
entrance  of  Hayes  Sound  are.  as  originally  represented 
by  the  present  Admiral  In^IcticId,  in  reality  joined  ;  the 
three  capes  named  by  the  latter,  north  of  Cape  Sabine, 
arc  very  prominent  headlands,  and  readily  sighted  from  a 
ship's  deck  from  anyponUon  north  of  Littleton  Island. 
There  is  no  sign  of  an  inlet  along  the  very  slightly  in- 
dtntcd  coast  line  between  his  Cipe  Camperdown  and 
C.ipc  Albeit.  His  Princess  Marie  Bay  is  thr  inlet  north 
of  ilie  1  iiui  ill  the  ii.iddle  of  the  sound,  but  whethe  r  th:U 
be  an  island  or  a  peninsula  remains  to  be  determined  ; 
and  his  Cape  Victoria  is  evidently  OOC  of  the  headlands 
on  the  present  Grinnell  Land. 

It  is  necessarily  an  unthankfiil  office  to  find  fault  with 
our  iKedcGessois  i  but  nav^prton  cannot  be  too  careful 
how  they  remove  from  the  chart  names  given  by  the 
original  discovert  r  <.  n.crciv  bcr.-.nse  during  a  gale  of  wind 
a  bearing  or  an  csiiin.iU-il  liistinre  is  a  trille  wronj;  ;  and 
when  the  correct' r  or  iinpro\cr  13  ;il--o  liintb.'  ll  <  insider- 
ably  wrong,  and  in  fact  produces  a  more  unreliable  chart 
than  the  first  one,  he  deserves  blame.  The  names  given 
to  the  headlands  undoubtedly  discovered  by  Admiral 
Jnglefield  should  not  have  been  altered  by  Doctors  Kane 
and  Have%  each  of  whom  published  very  misleading 
delineations  of  the  same  coast. 

It  i;  as  yet  uncertain  whether  Hayes  Sound  is  a  channel 
cr  not.  The  flood  tide  coming  from  the  eastward,  the 
iiptwrLn;  tontinuiiy  of  the  western  hills,  and  the  absence 
of  berg  pieces  or  heavy  ice  high  up  the  sound,  would  lead 
to  the  supposition  that  it  was  closed  ;  but  considering  the 
general  configuration  of  the  neighbouring  land  and  the 
fact  that  the  ebb  or  east  running  tidal  current  was  stronger 
than  that  doling  the  flood— but  this  the  westerly  wind 
might  have  occasioned — and  the  numerous  Esquimaux 
remains  which  .are  usually  fmind  in  channels,  there  seems 
no  rcabon  why  we  may  not  reasonably  expect  the  exist- 
ence of  a  narrow  opening  leading;  to  a  western  sea.  The 
very  decayed  state  uf  the  ice  would  be  the  natural  result 
elmer  from  strong  tidal  currents  in  a  long  fiord  or  the 
increased  strength  of  the  ebb  tide  oocasibned  by  an 
easterly  set  from  the  Polar  Sea. 

On  passing  what  is  called  on  the  chart  Cape  Victoria, 
Commander  Markham  landed  to  ascertain  tne  state  of 
the  ic",  Injt  a  very  thick  fog  and  snowstorm  coming  on 
he  was  obliged  to  return.  The  ships  were  secured  to  the 
floe  in  Princess  Marie  opening  which  consi^ted  of  the  last 
season's  ice  which  bad  not  cleared  out :  it  was  very  much 
decayed  but  sufHciently  strong  to  prevent  otur  forcing  our 
way  through  it— and  in  fact  when  preiaing  in  with  the 
flood  time  it  became  so  compact  that  at  one  time  the  ship 
was  in  danger  of  being  driven  on  shore.  At  high  water 
it  opened  and  we  succeeded  in  crossing  the  bay  and 
securing  the  ships  to  the  land  ice  in  Franklin  Pierce  Bay 
on  the  southern  shore  of  Grinnell  Land. 

On  the  morning  of  August  (i.  after  depositing  a  record 
in  a  small  cairn  erected  on  a  spur  of  the  limestone  hills, 
200  feet  above  the  sea,  on  the  west  side  of  the  bay,  one 
and  a  half  miles  east  from  Cape  Uaniaon,  we  gained 
three  miles  of  easting  ;  but,  being  unable  to  reand  Cape 
Prescott,  were  compelled  to  make  the  ships  fast  to  an  ex- 
tensive floe  extending  from  that  cape  to  Norman  Lockyer 
Island,  which  stop]ied  all  lurthit  jirn^rtss.  Kranklin 
Pierce  Bay,  which  is  about  three  miles  broad  and  two  and 
a  half  deep,  and  in  which  we  found  an  unbroken  smooth 
floe  of  one  season's  ice,  is  protected  from  any  heavy  pres- 
sure by  Norman  Lockyer  island  and  the  Walrus  Shoal, 
situated  one  mite  frntaer  toAe  eattward ;  it  i«  therefioce 
n  fit  position  far  w&ilBr  qfaaxten*  Bnlf  nalamwcMid 


judge  during  our  short  stay,  there  is  very  little  game  pro> 
curable  In  me  neighbourhood.  The  shoal  was  so  named 
in  conSMiaence  of  the  wuneroas  ancient  reaaains  of 
E!:quimaux  found  on  the  island^  who,  by  the  iramber  of 

bones  found  lying  about,  had  evidently  subsisted  princi- 
pally on  these  animals.  At  present  this  neighbourhood 
may  be  considered  as  the  northern  limit  of  their  mii;ra- 
tion,  only  a  very  few  having  been  seen  farther  to  the  north. 
The  coniparatively  sluggish  tidal  motion  u  tlie  entrance 
denotes  that  the  coast  lies  out  of  the  main  run  of  the 
streami  and  if  so.  Princess  Marie  opening  will  probably 
prove  to  be  metdy  a  deep  inleL  la  the  exteadcd  basin 
of  Smith's  Sound  the  sontiierly  current  and  the  tidal 
streams  run  in  a  dfaoct  line  between  Cape  Fraaer  and 
Cape  Isabella,  producing  eddies  and  accumulatini;  the 
ice  in  any  open  water  space  on  cither  side  of  that  course. 

August  being  proverbially  a  calm  month  in  the  Arctic 
seas,  and  the  western  mountains  protecting  the  coast 
from  winds  blowing  off  the  shore,  the  ice  is  inclined  to 
hug  the  land,  and,  except  during  strong  westerly  winds,  a 
large  amoont  of  patlenoe  mmt  be  exercised  vf  anj  one 
striving  to  advance  to  the  northward.  The  pack  m  the 
offing  in  the  main  channel  consisted  principally  of  old 
Hoes  which  did  not  clear  out  of  the  sound  durinjj  the 
previous  season,  mixed  with  light  one-season  ict-.  formed 
m  Kennedy  Channel  and  its  numerous  ba\s,  and  in  Hall's 
Basin.  Amongst  these  were  scattered  numerous  icebergs 
discharged  from  the  Humboldt  Glacier,  and  the  few 
smaller  ones  on  the  eastern  shores,  and  here  and  there  a 
heavy  Uae-topped  hummoclnr  floe  of  ancient  ice  firon 
the  Arctic  basin,  but  of  unknown  tliidtmss.  By  thn 

<:rarcity  nf  these  the  main  drift  of  the  nOfthem  ICe  !• 
appirenily  in  some  other  direction. 

iJunng  the  fortnight  we  were  delayed  in  this  neigh- 
bourhood, in  the  middle  of  August  and  the  height  of 
the  Arctic  summer,  a  constant  watch  was  kept  on  the 
pack,  and  as  ofttn  as  possible  from  high  elevations,  from 
which  we  were  able  to  distinguish  even  the  eastern  shore, 
with  its  glacier  and  heavy  barrier  oS  fringing  icebergs. 
Although  small  openings  were  seen  occasionally,  I  am 
salisticd  that  north  of  Cape  Sabine  it  was  at  no  time 
navigable  to  the  smallest  extent,  and  that  any  ves^el 
which  endeavoured  to  force  a  pass.i-  ■  through  the  middle 
ice  here^  where  it  is  dnftmg  steadily  towards  an  ever- 
narrowmg  opening^  as  many  have  succeeded  in  doing  in 
the  mote  open  sen  of  Baffin's  Bay,  would  decidedly  be 
beset  in  Oe  padc  and  be  carried  witii  It  to  tiie  south- 
ward. 

We  were  delayed  near  Walrus  Shoal  for  three  days, 
unable  to  move  more  than  a  mile  in  any  direction,  until 
August  12,  when,  during  a  calm,  the  ice  set  off  shore 
with  the  ebb  tide,  and  allowed  us  without  much  trouble 
to  steam  past  Cape  Hawks,  and  between  it  and  Washing- 
ton Irving  (or  Sphinx)  IslNld-HI  very  conspicaons  lancU 
noaik— but  here  the  ice  prevented  any  further  movement 
the  flood  ti^  closing  in  the  dianne!  by  which  we  had 
advanced.  A  larj^e  dep6t  of  5,600  rations  of  provisions 
was  landed  on  the  northern  side  of  Cape  Schott,  and  a 
notice  of  our  progress  deposited  in  a  caim  on  the  summit 
of  Washington  Irving  Island.  Two  cairns  were  found 
there,  but  Uiey  contained  no  documents,  and  were  much 
too  old  to  have  been  built  by  Dr.  Hayes  in  1866,  the  only 
time  any  travdlcr  lus  journeyed  past  the  position. 

On  the  western  shore  of  DobUn  Bay  tliere  is  no  shelter 
obtainable,  and  the  tides  run  with  much  greater  rapidity 
th  in  ofT  the  coast  farther  to  the  westward.  During  the 
next  Lbb  tide,  August  13,  after  blasting  a  passage  through 
a  neck  of  ice,  I  succeeded  in  conducting  the  ships  to  the 
eastern  shore,  and  docking  them  in  an  extensive  floe  four 
miles  north-west  of  Cape  Hilgard.  A  mile  north  of  our 
position  was  an  island,  having  a  channel  half  a  mile 
oroad  between  it  and  the' eastern  shore  of  the  bay. 
named  Rrince  Imperial  Island.  The  land  ice  which  h»d 
not  broken  oat  this  season  extended  from  the  island  in  • 
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rly  direction  across  the  bay.  Several  small  icebergs 
VCR  frozen  in  at  the  head  of  the  bay,  where  there  are 
some  large  dischaiging  ^actera  named  after  the  Empress 
Eogenie.  The  ]and,  as  nr  u  our  explorations  went,  was 
verf  bare  of  fame,  and  not  well  vegeuted.  A  flee  of 
last  season^  lee  was  observed  in  the  bay,  between  c  41.- 
H lizard  and  Cnpe  Louis  Napoleon,  but  oiT  each  of  those 
headlands  the  pilcd-up  ice  foot  denoted  very  heavy  recent 
pressure  from  the  eastward. 

On  the  evening  of  August  15,  after  considerable  labour, 
we  succeeded  in  blastin;^  and  clearing  away  a  barrier 
vliich  separated  the  ships  from  a  water  cbanoel  leading 
beyond  Cape  Louis  NapokoB,  but  so  narrow  was  the 
channel  that,  notwithstanding  the  extreme  care  of  Ca|>t 
Stephenson,  the  Disc<n'ery  took  the  ground  for  a  few 
minutes  whilst  steaming  between  the  ice  and  the  sballov 
shore.  By  8  A M.  of  the  16th  we  had  advanced  to  within 
rive  miles  of  Cape  FrazLT,  but  here  we  again  met  with  a 
block.  Calm  weather  and  spring  tides  caused  much  and 
constant  movement  in  the  ice,  the  main  tendency  being 
to  drift  to  the  southward  at  the  rate  of  about  five  miles  a 
day. 

The  character  of  the  pack  had  changed  considerably, 
few  icebergs  were  seen  that  were  not  aground,  and  the 
tloes  consisted  principally  of  old  hurimocky  pieces  [irci<.cd 
together,  of  from  12  to  20  feet  in  thickness,  the  suitace 
being  studded  ovlt  v-x'ih.  worn-down  hummocks  ol  a  blue 
bottte-^lass  colour,  which  denotes  great  age.  In  such  ice 
it  was  impossible  to  cut  into  dock  on  account  of  the  time 
it  would  occBpjr,  even  had  we  been  provided  with  saws 
of  solficient  ki^tth.  Our  only  possible  safety  ky  in  keep- 
ing close  in  shore  of  grounded  icebergs,  but  in  doing  so 
the  two  ships  were  obliged  to  separate.  The  Alert  secur- 
ing to  one,  and  the  Disctnrry  forcing  hendf  in  between 
three  smaller  ones  farther  in  shore. 

On  the  two  following  days,  during'  whicii  the  ice  con- 
tinued 10  drift  to  the  southw.ird  and  westward,  the  con- 
stant movement  of  the  heavy  floes,  nipping  together  with 

KB!  force^  like  the  closing  of  a  gigantic  pair  of  sds^ors, 
ween  which,  if  once  caught,  the  ships  would  have  been 
instantaneously  crushed,  caused  much  anxiety,  and  neces- 
siuted  constant  watchfulness  and  much  labour  on  the 
part  of  the  ofticcrs  and  crew  ;  and  all  were  much  dis- 
ticsst  d  at  losing  three  or  four  miles  of  the  ground  pre- 
viously gained.  The  rudders  and  screws  were  constantly 
being  shipped  and  unshipped,  the  midship  boats  were 
obliged  to  be  turned  inboan^  cm  aocount  of  the  ice 
touching  their  keeis,  and  steam,  when  not  in  use,  was 
always  ku  |,i  ready  at  twenty  minutes*  notice.  Beyond 
wrenching  the  rudder-bead,  no  terimis  damaj^e  occurred. 
On  the  i^j'.ti,  the  highest  spring  tide,  llic  ice  near  us 
became  mure  open  ;  and  from  a  hij;h  station  on  Mount 
Joy  1  saw  that  we  could  at  least  regain  our  lost  station, 
and  might  get  further  north.  Knowmg  that  this  u;:s  cur 
last  chance  during  the  present  tides,  and  until  the  strung 
westerly  winds  set  in,  and  the  pack  having  opened  for 
the  fost  time,  I  risked  boring  my  way  into  the  pack  for 
two  nules,  and  by  doing  so  entered  a  channel  round  Cape 
Fraser  which  had  long  been  considcrtd  as  one  of  the 
most  difficult  milestones  to  pass  on  our  passage  north. 
By  9  ;-.:•!.,  alter  a  few  hours'  delay  durin^;  the  flood  tide 
which  brought  the  ice  inshore  again,  we  were  fairly  in 
Kennedy  Channel,  secured  to  a  floe  ofT  Cape  John  Barrow ; 
only  two  days  later  in  the  year  than  when  the  Resolute 
was  blown  out  of  winter-quarters  at  Melville  Island,  in 
1S53,  and  with  a  fortnight  of  the  navigable  season  still 
before  us.  Between  Scoresby  Bay  and  Dobbin  Bay  there 
!s  no  protection  olitainable  except  inside  grounded  ice- 
bergs ;  none  of  the  shallow  bays  .arc  deep  enough  to 
shelter  a  ship  li  om  the  pressure  of  heavy  ice. 

Soon  after  midnight  the  ice  moved  off  shore,  opening 
a  pasaasi^  and  agun  allowed  us  to  proceed,  the  water 
necaming  more  ireqaent  and  larger  as  we  ad- 
mndnnttd.  Faariog  Ae  meoth  «c  n  laiie  bay 


about  ten  miles  deep,  after  making  a  very  tortuous 
course  through  the  i  :  ^  i  i  1  many  narrow  escapes  of  being 
driven  to  the  soutliward  again  in  the  pacl^  we  readied 
what  we  supposed  to  be  Cape  CoUuison,  tba  second  of 
two  capes  to  the  north  of  the  huge  bay,  which  must  be 
intended  to  be  represented  on  the  chart  as  Scoresby  Bay. 
lJut  as  Cape  Fra7er  is  placed  eight  miles  and  Scoresby 
iJay  twenty  miles  toJ  far  north,  and  the  rcu  of  the 
western  land  very  incorrectly  delineated  rm  the  c!i;irts,  it 
is  difficult  to  say  where  we  arrived,  and  yet  for  the  pre- 
sent it  is  necessary  for  me  to  describe  the  advance  of  the 
expedition  by  reference  to  the  published  cbarts.  1  shall 
therefore  continue  to  do  so  with  an  occa^nal  neceasary 
reference  to  our  correct  latitude. 

Between  Cape  Collinson  and  Cape  McClintock,  the 
north  point  of  Scoresby  Hay,  is  a  slight  indentation  in 
the  co>st  Irom  half  to  three-quarters  of  a  mile  in  depth, 
but  atlording  no  protection.  North  of  Cape  Collinson 
the  land  trends  slightly  to  the  westward,  and  about  three 
miles  north  of  the  Cape  turns  sharp  to  the  wcat,  forming 
Richardson  Bay,  which  is  much  deeper  than  represented, 
probably  four  miles  broad  and  six  deea  A  heavy  ice- 
berg firmly  aground  two  miles  from  the  land  in  the  shal- 
low bay  north  of  Cape  Collinson,  which  had  evidently 
never  moved  this  season,  prevented  a  compact  floe  from 
floating  off  shore.  The  same  iceberg  cauyht  all  the  ice 
tli.it  streamed  down  lliewest  Coast  and  round  Richardson 
Bay,  guiding  it  out  towards  the  south-east,  away  from 
Cape  Collinson,  off  which,  and  between  it  and  the  ieebng, 
was  navigable  water.  In  this  pool  the  two  ships  were 
secured,  watching  for  an  ooportanity  to  get  north,  and 
during  the  forced  delay  eroployiag  our  energies  in  trying, 
by  blasting,  to  unlock  the  land  ice  from  the  berg,  and 
let  it  drift  south,  with  the  hope  of  releasing  the  ice  to 
the  northward  ;  but  perhaps  it  is  fortunate  we  did  not 
succeed,  as  by  doing  so,  if  the  ice  in  the  ofiia^'  had  not 
opened  at  the  same  time,  our  principal  ptotiction  might 
have  been  lost,  the  iceberg  itself  being  too  small  to  foim 
a  pool  under  its  lee  sufficiently  large  for  both  ships,  even 
had  it  been  for  one;  A  dep6t  of  provisions  was  hmoed  at 
Cape  Collinson  for  our  future  travellers  bound  to  the 
southward  along  the  coast.  The  current  was  observed  to 
run  with  greater  rapidity  to  the  southward  than  in  the 
broader  part  of  Smith's  Sound.  During  each  flood-tide 
about  live  miles  of  ice  drifted  past  us  ;  for  lour  hours  of 
the  ebb  it  remained  stationary  ;  thus  about  ten  miles  of 
ice  drifted  south  daily,  adding  to  the  accumulation  in  the 
basin  of  Smith's  Sound,  unleH^  as  is  probable^  it  is 
carried  as  quickly  into  Baffin's  Bay  tbrougn  the  southern 
entrance.  On  the  north  side  of  each  point  on  this  shore 
the  ice  had  piled  up  a  wall-like  barrier  from  20  to  30  feet 
high,  but  elsewhere  there  was  not  much  display  of  pressure. 

On  the  morning  of  .August  21,  the  water  channels  in 
the  middle  of  the  straits  looking  very  inviting,  we  made  a 
start  at  the  top  of  high  water,  but  were  led  by  the  ice  so 
much  out  from  the  land  that  I  returned  to  our  frieadly 
protecting  floe  and  icebeq;  until  the  next  tidcb  first  en- 
deavouring to  clear  the  nip  of  one  against  the  ether  by 
raniinirig  ;  liut  finding  that  it  would  cost  too  much  in  coal 
and  shake  ot  the  ship  to  clear  it  completely,  and  too  much 
powder  to  blast  it  away,  I  gave  up  the  attempt,  after  con- 
sultation with  Capt.  Stephenson,  and  considering  that  the 
constant  open  channels  in  the  offing  denoted  more  water 
f.irther  off.  The  two  ships  started  again  at  9  P.M.,  just 
before  low  water,  and  after  a  troublesome  passage  tiurough 
about  three  miks  of  dose  heavy  floe  piecob  «e  passed 
into  open  leads  of  water,  extending  to  the  noitb-east  op 
the  straits.  A  bitter  northerly  wind,  accompanied  with 
mist  and  snow,  freshening  at  the  same  tunc,  carried  the 
ice  with  great  rapidity  to  the  southward,  and  obliged  us 
to  beat  to  windward  under  steam  and  fore  and  alt  sails, 
tacking  frequently  to  avoid  the  heaviest  streuns  of  ice. 
After  this  snowstorm  the  land  rsmaioed  covered  with 
for  the  I 
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Bj  noon  of  the  sand,  after  buffeting  agabsC  a  atroae 
brene,  we  nicoeedcd  in  weadibring  the  nordiern  head- 
land of  the  largest  bay  on  the  west  coast,  named  on  the 
latest  charts  Carl  Ritter  Bav,  but  agreeing  by  latitude  and 
relative  position  with  the  reighbourinp  land  on  the  north 
part  of  Richardson  Bay.  In  this  part  of  the  channel 
there  was  very  little  ice,  but  three  or  four  miles  further 
north  a  heavy  pack  extended  across  towards  Crazier 
Island,  and  obliged  us  to  proceed  in  that  direction.  In 
the  evening,  the  wind  hiUing,  I  took  in  the  fore  and  aft 
fails,  and  steered  throngh  the  most  open  channels  to  die 
northward,  passing  to  the  westward  of  FranUm  Island, 
and  at  midnight  we  were  abeam  of  Hans  Islaadf  with  per- 
fectly clear  water  between  us  and  the  eastern  tend  ;  but 
streams  of  ice  prevented  our  approaching  the  western 
shore.  No  deep  inlet  answering  to  the  Carl  Ritter  Bay  of 
the  charts  exists  in  its  given  latitude.  Steaming  to  the 
northward,  I  endeavoured  to  close  the  western  shore 
south  of  Cape  Ciaicroft,  but  the  ice  piievented  our  doing 
so,  and  fiarced  me  to  hear  op  to  the  eastward  for  Cape 
Bryant,  passing  which  I  found  the  pack  extending  across 
from  Cape  Morton  and  Joe  Island  to  Cape  Lieber,  with  a 
south-westerly  wind  constantly  adding  to  it  by  driving 
more  ice  to  the  northward  through  Kennedy  Channel. 
The  Discovery  then  landed  a  depot  of  240  rations  at 
Cape  Mofton  for  use  of  any  travelling  party  exploring 
PeteramiB  Fiord,  and  the  ships  beat  back  to  Bessels  Bay, 
in  thecBtiance  of  wltich  we  obtained  aaheltered  anchorage 
to  the  north  of  Hannah  Ishmd. 

On  the  24th,  the  south-west  wind  still  continuing,  which 
I  knew  would  open  the  ice  on  the  western  shore  of  Hall's 
Basin,  I  ascended  Cape  Morton.  At  an  altitude  of  2,000 
feet  it  was  perfectly  cxilm,  with  a  clear  sky.  The  prominent 
capes  of  the  channel  were  clearly  visible — Cape  Union 
seventy  miles  distant,  and  Cape  Sumner  fifty  miles,  the 
one  locking  In  b^fOnd  the  other  to  within  five  degrees. 
All  the  west  coast  of  Kennedy  Channel,  up  to  Cape 
Lieber  and  Lady  FranhUn  Sound,  was  clor  of  ioe,  with 
navigable  water  through  the  ice  streams  in  the  middle  of 
the  cliannel  far  to  the  northward.  From  Joe  Island  to 
the  north,  and  east  to  Polaris  Bay,  the  ice  was  clearly 
packed,  but  between  Cape  Lupton  and  Beechey  was  more 
open.  Hurrying  to  the  boat  the  ships  were  signalled  to 
get  under  way,  and  we  ran  quickly  to  the  northw.ird 
across  the  channel  under  saiL  Five  miles  north  of  Cape 
lieber  the  pack  obliged  me  to  enter  Lady  Franklin  Sound, 
on  the  northern  shore  of  which  an  indcntatien  in  the  tend 
gave  promise  of  protection.  On  a  nearer  approach  w  e 
discovered  a  large  and  well-protected  harbour  inside  an 
isl.md  immediately  west  of  Cape  Ilcllot,  against  which  the 
pack  ice  of  the  channel  rested.  Here  the  ships  were 
secured  close  to  the  bhore  on  the  morning  of  .Xugust  25. 

On  entering  the  harbour  we  had  the  satisfaction  of 
sighting  a  herd  of  nine  musk-oxen,  all  of  which  were 
killed ;  our  joy  at  the  good  luck  of  the  qmitunen  and 
ourselves  being  greatly  increased  by  the  news  that  the 
vegetation  was  considerably  richer  than  that  of  any  part 
of  the  coast  visited  by  us  north  of  Port  Foulke,  the 
Elysium  of  the  Arctic  regions.  Finding  th.it  the  harbour 
was  suitable  in  every  way  for  winter  quarters,  and  the 
abundance  of  the  spare  Arctic  vegetation  in  the  neigh- 
bourhood giving  evei7  promise  of  game  being  procurable 
I  here  decided  to  leave  ttieZV(enm%  and  to  push  forward 
with  the  AUrt  alone. 

Owing  to  our  high  northern  position,  although  the  sun 
was  still  above  the  horizon  at  midnight,  its  altitude  at 
noon  was  too  low  to  affect  the  temperature  niucii,  conse- 
quently, after  Auguit  20  tlic  temperature  of  the  air  re- 
mained steadily  below  freezing  pomt  for  the  winter,  and 
tlie  young  ice  was  forming  at  midday  much  earlier  than 
it  does  in  more  southern  latitudes.  Notwithstanding  this, 
Arctic  navigation  depends  so  much  upon  the  wind,  that  I 
considered  that  the  transient  Arctic  season  of  twen^  days' 
dwatioii  was  still  at  its  height.   The  ioe  in  Robeson 


Channel  was  well  broken  op^  moving  up  and  down  the 
strait  with  the  change  of  tide,  and  only  waiting  for  a  wind 

to  open  a  passage  aJKMIg  slioie. 
Having  strengthened  my  CTCW  by  embaildn^  Lieut 

Wyatt  Rawson  and  seven  men bdoogbg  to  the  Discovery. 
forming  one  travelling  sledge  party,  on  the  morning  of 
August  26  the  t\vo  bhips  forming  the  expedition,  the 
officers  and  crews  of  which  had  worked  so  harmoniously 
and  successfully  together,  separated  ;  those  embarking  in 
one,  if  the  published  charts  and  the  statements  of  our 
predecessors  proved  correct,  having  the  cheering  feelings 
of  in  all  human  probability  saooMsfullv  completing  the 
chief  task  assigned  us,  but  the  others,  alAoagn  dated  at 
the  prospects  of  their  comrades  and  partaking  generally 
in  the  inspiriting  feelings,  having  a  desperate  fight  to 
conquer  the  sensation  of  being  left  bthind  to  play  what 
they  could  not  but  consider  a  secondary  part  in  the 
general  programme. 

On  arriving  at  the  entrance  of  the  harbour  the  main 
pack  was  found  to  have  closed  in  against  the  shore  and 
completely  filled  up  Lady  Franklin  Sound,  some  small 
floes  streaming  rapidly  into  Discovery  Bay.  In  endea- 
vouring to  keep  the  ship  clear  of  these,  she  touched 
the  ground  at  the  top  of  high  water  and  hung  there  for 
half  an  hour,  when,  fortunately,  by  lowering  the  boats 
and  Ugbtening  the  ship  a  little,  she  Hoated  again  without 
damage;  Dvring  the  afternoon,  at  low  water,  the  pack, 
wUch,  apparently  uninfluenced  by  wind,  had  been  moving 
to  the  southward  the  whole  day,  but  fastest  during  the 
flood  tide,  drifted  slightly  off  the  land.  Immediate  ad- 
vantage was  taken  of  the  welcome  opening  which  enabled 
us  to  proceed  north,  but  on  reaching  Point  Murchison, 
the  pack  ext<  nding  completely  across  the  strait,  prevented 
all  farther  yirogress  ;  there  was  therefore  nothmg  for  it 
but  to  return  to  **  Discovery  Harbour,"  where  the  ship 
was  again  secured  at  the  entaace  ready  to  advance  at 
the  fint  opportuni^. 

On  the  sytii  we  experienced  very  Hght  north-east  winds; 
The  ice  in  die  channel  continued  to  move  to  the  south- 
ward, except  during  the  height  of  the  ebb  tide,  when  it 
was  either  stationary  or  set  slowly  northward,  but  not 
sufficiently  so  to  open  a  navigable  passage,  .ilthough  just 
before  high  water  it  appeared  so  ready  to  move  th;it  I 
was  induced  to  recall  the  skating  panics  to  the  ship  and 
keep  the  steam  up.  On  the  28th  the  ice  was  decidedly 
move  open,  and  we  werehtst  about  to  move  at  11  a.*!., 
the  commenoeownt  of  the  north  itmidag  tide,  when  a 
thick  fog  envelt^Md  us,  and,  hiding  everything  at  more 
than  twenty  yards  distance,  effectually  prevented  our 
moving.  Later  in  the  afternoon  it  cleared  otT,  but  it  was 
now  low  water,  and  on  trying  to  move  the  ship  I  found 
that,  although  afloat,  she  was  within  a  has  n,  surrounded 
on  all  sides  by  a  raised  embankment  of  mud,  so,  with  the 
tantalising  prospect  of  an  open  channel  liefore  us,  we  were 
forced  to  remain  until  the  rising  water  enabled  the 
lightened  ship  lo  pass  over  the  obstade.  Hoisting  up  the 
boats  and  signalhng  a  final  *'gOOdpbye''tO  the/^/Vr^vr/, 
we  succeeded  in  advancing  to  within  a  mile  of  Cape 
licechcy,  i.fteen  miles  north-cast  of  Discovery  Bay,  when, 
in  a  tussle  with  n  hewy  tloc  picce,  the  ruddcr-hcad — 
which  had  been  badly  sprung  some  days  before — became 
so  injured  that  the  rudder  was  nearly  useless  ;  at  the  same 
time  thep<ackwas  sighted  pressingtqhtin  against  the  cape 
on  the  northern  side ;  I  therefore  secured  the  ship  inside 
some  grounded  ice  and  shifted  the  rudder.  White  waiting 
at  this  part  of  the  coast  the  sportsmen  were  fortunate 
enough  to  captuie  three  more  musk-oxen,  a  very  welcome 
addition  to  our  supply  of  fresh  meat. 

On  the  29th  the  pack  remained  closed  in  to  the  north- 
ward of  Cape  Beechey  until  noon,  when,  at  about  the  time 
of  high  water,  from  the  summit  of  the  cape,  1  observed  it 
opening.  The  ship  was  immediately  sfgnaUed  to  advance, 
and,  picking  up  nw  boat  on  the  wqr,  we  aooceeded  in 
reachmg  LinoMn  Bay,  but  not  without  having  to  run  an 
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eiiidtlDg  and  ratlier  uudoui  neck-Biid-iieek  lace  with  a 

heavy  floe,  which  setting  in  towards  the  beetling  pre- 
cipitous cliffs  of  Cape  Frederick  VII.,  fonnbgthe  south 
point  of  the  b.iy,  threatened  to  prevent  our  progress.  At 
the  entrance  of  Lincoln  Bay,  which  otherwsc  is  much 
exposed,  some  very  heavy  tloe-bcrgs  were  aground  on  a 
bank,  and  they  must  to  a  great  extent  keep  heavy  ice  from 
forcing  its  way  into  the  bay  during  a  south-easterly  wind, 
in  whKb  direction  the  bay  is  perfectly  open.  The  head 
ef  the  bay,  which  appeared  from  the  distance  to  be  well 
vci^Maled,  was  filled  with  padc  ice  cooaiMiiM;  «f  ni^^ 
tmalt  floe  pieces  less  than  a  quarter  of  a  mile  in  diameter, 
intcrmixca  with  "rubble,"  cr  "boulder"  ice,  now  all 
cemented  so  tiimly  together  with  this  season's  frost  that 
we  had  great  difficulty  in  dealing  away  a  dock  fw  the 
ship. 

On  the  30lh  a  depot  of  provisions  of  1,000  ra'.ions.  for 
the  use  of  travelling  parties,  was  landed  on  the  north 
Aore  of  die  baj}  Soon  after  high  water,  the  ice  having 
Opened  out  connderabhr,  we  proceeded  to  the  northward  ; 
In^  in  doing  so,  some  utige  floe  pieces  of  unusually  heavy 
ice  obliged  me,  mndi  to  my  regret,  to  st.md  out  some 
three  miles  from  the  land,  thereby  risking  the  ship  being 
beset  in  the  pack  which  I  was  most  anxious  and  careful  to 
avoid  happening.  On  all  occasions  of  viewing  the  ice  in 
Robeson  Cli.iniicl,  sin;  e  it  was  first  seen  from  Cape 
Morton,  I  had  invariably  r.riiiced  lanes  of  water  stretching 
south  east  and  north-west  ai  lUbS  the  channel  from  about 
Cape  Lupton  on  the  Greenland  shore,  to  Cape  Frederick 
VII.  on  the  west  side,  due  probably  to  this  being  the 
narrowest  part  or  neck  of  the  channel,  and  the  ice  jamming 
acraas  At  namnring  space  north  and  sooth  of  it,  accord- 
ing to  the  direction  of  pressnrei  Consequently,  when  at; 
3  P.M.  the  ice  prevented  any  farther  advance,  observing 
many  pools  of  water  near  us,  and  having  two  hours  of  the 
norlh-running  tide  favoured  by  a  light  air  still  due,  instead 
of  returning;  to  the  safety  of  Lincoln  Bay,  I  waited  at  the 
edge  of  the  pad:,  in  the  hope  of  its  opening.  But  in  this 
I  was  disappointed,  for  at  4  P.M.,  having  just  sufficient 
warning  to  enable  me  to  pick  out  the  safest-looking  place 
near  ns,  that  is,  to  get  as  far  away  as  possible  from  the 
heavy  ice,  it  completely  encircled  the  ship,  and  she  was 
hopelessly  beset  in  n  very  heavy  pack,  consisting  of  old 
floes  of  80  feet  in  thickness,  and  from  one  to  four  miles 
in  diameter,  the  intervals  between  them  filled  with  broken- 
up  ice  of  all  sizes,  from  the  bliic  ice  rounded  hummocks 
which  were  si-fticienlly  high  above  the  water-iine  to  lift 
the  quarter  Ijoats  bodily  as  they  passed  underneath,  whilst 
grinding  their  way  .-jiong  the  ship's  side,  down  to  the 
sooaller  pieces  which  the  previous  nipping  together  of  the 
heavy  floes  had  rounded  and  polished  like  the  boulders 
and  pebbles  in  asiqpid  liver.  Intermixed  with  the  pack, 
fintunately  for  i&  tns  a  vast  collection  of  soft  pats  of 
sludge-ice  fomed  dnrin|g  the  last  snowfiiU;  this,  if 
sqiictzcd  together  V^fore  it  is  properly  hardened  into  ice, 
forms  into  platc-liki-  masses  with  raised edj;cs,  each  piece, 
whenever  mov(tl,  assisting  to  round  its  neighbour. 

Since  meeting  the  ice  off  Caj)C  Sabine  1  had  noticed  a 
gradual  but  considciabic  change  taking  place  in  tho 
appearance  and  formation  of  the  floes.  The  heaviest 
that  we  firf  t  encountered  were  not  more  than  c%|ht  or  ten 
feet  in  thickness.  Off  Cape  Fraser  were  a  few  more 
•ndcnt  picoesi  eitiroated  at  the  time  as  being  twenty  feet 
thick,  but  we  now  know  that  that  was  far  short  of  the 
correct  measure.  But  up  to  the  present  time,  when  the 
main  pack  consisted  of  heavy  ice,  1  1  u!  failed  to  realize 
tl1.1t,  instead  of  approaching  a  region  (.ivoureei  with  open 
water  and  a  warm  climnte.  we  \>eic  j  iadually  neating  .1 
sea  where  the  ice  was  of  a  totally  diUtrent  formation  to 
what  we  had  ever  before  cxpcrKnctd,  and  that  few  Arctic 
navigators  bad  met,  and  only  one  battled  wiUi  success- 
fully ;  that  in  reality  «c  must  be  approaching  the  same 
sen  which  gives  birth  to  the  ice  met  with  <m  the  coast  of 
Aaaica  by  CoHbson  and  McClnxe,  and  which  the  latter 


in  1851,  succeeded  bl  navigating  through  in  a  sailing 
vessel  for  upwards  of  too  miles,  during  his  memorable 
and  perilous  passage  along  the  north-west  coast  of  Banks 
Land,  from  I'rincc  Alfred  Cape  to  the  Bay  of  Merry,  but 
there  sealed  up  his  ship  for  ever  ;  which  Sir  Ivhvard 
Parry  met  with  in  the  s;iim;  cli  innel  in  iSjo,  but  with  the 
more  difticult  task  before  him  of  navigating  against  stream 
and  prevailing  wind,  was  forced  to  own  conquered  Cven 
him  and  his  experienced  companions  ;  which,  passing  on- 
wards to  the  eastward  down  McClintock  Channel,  beset, 
and  never  afterwards  releiised,the  ErAttsuA  Ttrrvr  under 
Sir  John  Franklin  and  Captain  Oosier ;  and  which,  inter- 
mixed with  light  Spitzbergen  ice,  is  constantly  streaming 
to  the  southward  along  the  eastern  shore  of  Greenland, 
and  there  destroyed  the  Hmua  of  the  German  Arctic 
Expedition. 

As  our  only  hope  of  pushing  siorth  against  the  general 
set  of  the  current,  to  say  nothing  of  the  extreme  hazard 
of  remaining  in  such  a  pack,  consisted  in  regaining  the 
shore,  both  boilers  were  lighted  and  full  steam  kept 
ready,  in  order  to  take  immediate  advantage  of  any 
opportunity  that  might  occur.  During  the  night,  at  the 
top  of  high  water,  the  pack,  which  previously  had  been 
drifting  m  a  compact  body  to  the  southward,  cased  a 
little  near  the  edge  of  the  large  and  deep  floating  floes, 
in  consequence  of  a  difference  in  the  force  of  the  surface 
and  under-current  ;  but  before  we  were  able  to  clear  away 
a  space  of  water  at  the  stern  sufTicicntly  large  tomable 
the  rudder  to  be  shipped,  the  ice  closed,  and  obliged  us  to 
dismantle  i^n.  At  the  full  height  of  the  ebb  cunent 
the  pack  again  .tried  its  best  to  open,  but  with  the  same 
result. 

Folly  eqwcting  a  change  at  low  water,  with  much 
labour  a  working  space  was  cleared  under  Uie  stem,  but 

owing:  to  tho  spare  rudder  being  \cry  badly  balanced  we 
nearly  loit  our  op|iortunity.  At  last,  with  the  sani"  momen- 
tary slacking  of  the  ice  pressure  as  occurred  at  ('u-  top  of 
high  water,  with  a  greater  pressure  of  steam  than  had 
been  exerted  even  during  the  official  steam  trial,  the  ship 
commenced  to  move ;  when,  by  advancing  and  retreating, 
a  water  space  was  ^adually  formed  in  which  the  sh^ 
could  ^in  momentHnii,  and  at  but  we  poshed  onr  way 
bodily  into  ice  not  quite  so  ctos^  and  succeeded  most 
providentially  in  reaching  the  shore  in  Lincoln  Bay.  Had 
we  been  delayed  another  Ave  minutes  the  ship  would 
have  been  caught  in  the  pack  during  the  heavy  gale 
which  set  in  from  the  south-west  the  same  evening',  and 
continued  for  two  days  ;  and  which,  in  fact,  by  forcing 
the  pack  to  the  north-east,  out  of  the  Robeson  Channel, 
enabled  the  ship  to  pass  Cape  Union  without  any  tronUe, 

During  the  late  struggle,  as  well  as  on  many  previous 
occasMns,  it  was  notioeablc  how  futile  the  efforts  of  the 
crew  were  to  dear  away  the  ice  on  the  bow  or  quarter 
which  impeded  the  movement  of  the  ship,  compared  to 
the  enormous  power  exerted  by  the  ship  when  able  to 
ram  her  way  between  the  pieces  even  at  ordinary  speed. 
Tlui:,  steamers  are  enabled  to  penetrate  through  abrokcn- 
i!])  pack  \vhich  the  old  voyagers,  with  their  sailing  vessels, 
netcs.sarily  deemed  impassable.  At  the  saiiie  time  there 
is  a  limit  to  the  ri»ks  which  are  advisable  to  be  run  ;  no 
ship  has  yet  been  built  which  conld  wit^iaod  -a  real 
nip  between  two  pieces  of  heavy  ice. 

On  the  afternoon  of  August  31,  shortly  after  the  ship 
wns  secured  in  h er  former pMitloiL tO the liniicein.LinCOln 
ii.iy,the  Hind  gradually  freshened  from  the  South-west, 
blowing  slightly  off  the  land,  accompanied  with  a  snow- 
storm and  a  threatening  appearance  of  the  weather.  So 
far  as  we  could  d'stinguish  through  the  snow,  the  main 
pack  was  driven  by  the  gale  to  the  northward  up  the 
channel,  but  knowing  that  it  would  take  some  hours  to 
produce  a  navigable  passage  past  Cape  Union,  I  waited 
until  the  morning  of  September  i,  when  with  steam 
at  hand  ready  if  requisite,  we  passed  up  the  stnits, 
running  bdbre  a  strong  gale  9i  knots  an  hour,  between 
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the  western  shore  and  the  pack,  whicli  was  driving 
quickly  to  the  northward,  nt  about  three  miles  distance 
from  the  land.  By  noon,  having  carried  Her  Majesty's 
■hip  into  latitude  82"  24'  N.,  a  higher  latitude  than  any 
vcimI  bad  ever  before  attained,  the  ensign  was  hoisted  at 
tiie  peak  On  hauling  to  the  westward  at  the  northern 
entrance  of  Robeson  Chaonel,  we  lost  the  wind  under 
the  Ice  of  the  land,  and  were  obliged  to  furl  sails  and 
proceed  under  steam  ;  at  the  sasnc  time  the  brc.u!tl'.  of 
the  navigable  water  channel  was  much  contracted,  until 
oil  (  Ape  Sberidm  the  ice  was  observed  to  be  touching 

the  shore. 

In  Robeson  Channel  proper,  except  where  the  c!i(Ts  rise 
precipitously  from  the  sea.  and  afford  no  ledge  or  step  on 
whida  the  ice  can  ledge^  ne  shore  line  is  fronted  at  a  few 
peoes  ^Hitaaoe  bjr  a  neaitr  continaous  r^:|ed-toDped  ice 
wall  from  fifteen  to  thirty-liTe  feet  high.  It  is  broicen  only 
opposite  the  larger  ravines,  where  the  soil  carried  down 
by  the  summer  flood  has,  by  accumulating,  shallowed  the 
water  sufficiently  to  catch  up  the  drifting  ice  as  it  passes, 
and  form  a  line  of  more  isolated  ice  hummocks.  Here 
the  continuity  of  the  ice  wall  is  occasion.ihy  broken,  lUit 
on  leaving  Kobeson  Channel,  immediately  the  land  trends 
to  the  westward,  the  coast  line  loses  its  steep  character, 
and  the  heavy  ice  is  stranded  at  a  distance  ot  100  to  200 
yards  from  the  shore^  liotming  a  fringe  of  detached  masses 
of  ice  from  20  feet  to  apwaras  of  60  feet  in  height  above 
vater,  aground  In  from  eight  to  twelve  Ihthoms  water,  and 
except  where  the  coast  is  shallow  extending  close  into  the 
beach  line.  The  average  measurement  of  the  ice  in 
thickress  as  it  floated  is  So  feet,  and  i;  .  lu  ivs  breaks 
from  the  salt  water  floe  of  which  it  ori^inaliy  formed  a 
p.irt  in  pieces  of  slightly  greater  diinrnsioDs  in  hor  zcnt  il 
measurements.  On  finding  the  ice  close  in  at  Cape 
Slicridan,  having  made  good  25  miles  of  northing  since 
leaving  Uncoin  Bay  in  the  morning,  my  only  alternative 
was  to  secure  tlie  smp  inside  this  protecting  barrier  of  ice, 
where  slie  was  ecconlingly  placed  during  the  aftcnioon, 
and  a  depdt  of  orovislons  of  3,000  rations  established  for 
the  use  of  travelling  parties.  The  weatht  r  remained  thick 
until  the  evening,  when  I  obtained  a  goo<l  view  from  a 
station  about  jfxj  feet  abtn  c  the  sea  level.  The  coast  line 
continued  to  the  north  west  for  about  thirty  miles,  form- 
ing a  large  bay  bounded  by  the  United  States'  lar^;?  of 
mountains — Mounts  Marie  and  Julia  and  Cape  Joseph 
Henry,  named  by  the  late  Capt.  1  lall,  are  so  conspicuous 
that  it  was  impossible  to  mistalce  their  identity  although 
more  tfnn  thirty  degrees  out  in  bearing  on  the  chart  No 
land  was  to  be  seen  to  the  nerthunud  dthoe^  oar  wishes 
leading  to  the  thought,  we  stiU  hoped  that  the  lieavy 
clouds  in  t>-at  direction  might  hide  it  from  our  view.  But 
considering  the  character  and  movement  of  the  ice  I  was 
reluctantly  forced  to  admit  that  it  gave  convincing  proof 
that  none  existed  within  a  reasonable  distance,  and  that 
we  had  arrived  on  the  shore  ol  the  .\rctic  Ocean  finding 
it  exactly  the  opposite  to  an  "  Open  I'olar  Sea."  The 
pack  ice  extended  close  in  to  Cape  Sheridan  and  the 
sliore  to  the  westward  of  it,  a  pool  of  water  being  noticed 
on  the  east  or  tee  aiide  of  each  projecting  point  in  the  bay 
which  the  intervening  ice  effeaually  prevented  our  think- 
ing of  reaching.  To  the  eastward  the  channel  by  which 
wc  had  advanced  was  completely  blocked  by  the  return 
of  the  ice,  and  the  ship,  although  fairly  protected,  was 
thorou  ;hly  embayed  by  the  pack.  The  last  snowfall  had 
covered  the  land  completely  to  a  depth  of  from  6  to  12 
inches  and  the  low  sloping  hills  fonned  anything  but  a 
cheering  landscape. 

During  the  night  the  wind  again  freshened  considerably 
from  the  south-west^  and  in  a  squall  carried  away  the 
hawsers  by  which  we  were  seemed  and  obliged  me  to  let 
go  a  bower  anchor ;  this  falling  on  gravel  did  not  bring 
the  ship  up  until  she  had  drilted  half  a  cable's  length  out- 
side the  barrier  of  "  iloe-bcrgs  '  from  which  the  pack  was 
slowly  retreating  towards  the  noith-east.  The  gale  con- 
tinned  all  night  and  drove  the  pack  two  miles  off  shore, 


but  its  constant  motion  to  the  eastward  kept  it  tight  in 
against  Point  Sheridan  and  cut  us  off  from  sdl  chance  of 
advancing.  I  was  much  struck  at  the  time  by  the  per- 
tinacity with  which  the  pack  kept  its  grovitd  during  this 
severe  gale,  and  could  not  help  fearing  that  there  would 
be  little  chance  of  its  opening  out  sufiiiciently  to  allow  as 
to  advance  roncb  fiirtlier  this  year ;  but  knowiof  wdl  die 
occasional  inexplicable  uncertainty  in  its  movements  we 
still  hoped  for  the  best. 

On  the  morning  of  September  2  the  wind  suddenly 
shifted  from  south-west  to  north-west,  bringing  the  pack 
rapidly  in  towards  the  land,  and  causing  the  ship  to  swing 
hro.idsidc  on  to  the  heavy  strand.  <i  ice  ;  forcunately,  the 
barometer  having  indicated  the  probability  of  a  change 
occurring,  steam  had  been  kept  ready,  and  a^r  a  con- 
siderable amount  of  manceuvriiurthe  anchor  was  weighed. 
Our  protected  dock  was  so  small,  and  the  entrance  to  it 
so  narrow  and  encum1>ered  with  ice,  that  it  was  with 
extreme  difficulty,  much  labour,  and  no  trifling  expense  in 
broken  haulers,  thit  the  ship  was  hauled  in  stern  fore- 
most, with  the  uniicd  force  of  the  wind  and  flood  tide 
yncssing  at  tii^ht  ani;les  to  the  course.  It  was  a  nice 
question  whether  the  ice  or  the  ship  would  be  in  first, 
and  my  anxiety  was  much  relieved  when,  as  the  whole 
northern  pack  reached  the  outside  of  our  friendly  floe- 
bergs,  I  saw  the  ship's  bow  swiqg  dear  iiuide  into  safety, 
and  the  pack,  instead  of  doing  us  an  injury,  consider^My 
strengthen  our  protecting  outwork  by  rarcing  new  pieces 
on  shore  ;  at  the  same  time,  we  could  not  hop  foreseeing 
that  by  so  doing  our  chance  of  advancing  when  we  wished 
was  proportionately  lessened.  The  danger  we  had  so 
narrowly  e».c;i|u-d  from  w.is  forcibly  represented  to  us  all, 
as  the  park,  il.  irresistible  force,  swept  past  us  to  the 
eastward  at  the  rate  of  a  mile  an  hour,  and  constantly 
added  to  the  accumulated  masses  outside. 

The  projecting  point  of  a  heavy  floe  would  first  ground 
in  from  ten  to  twelve  fathoms  of  water ;  then  Ae  outer 
mass,  oontinotngiu  course,  nnaUe  to  slop  its  prqgresi^ 
would  tear  itself  away  firom  its  cast-off  poition.  The 

f>rcssur^  however,  still  continuing,  the  severed  piece  was 
orccd,  and  frequently  by  the  parent  mass  itself,  up  the 
steeply  inclined  shore,  rising  slowly  and  majestic  illy  out 
of  the  water  10  or  12  reet  above  its  old  line  of  llotation, 
and  rcmawiin;;  Usual;)  nearly  upright.  The  mo'ion  w.is 
entirely  different  to  that  produced  when  two  ordinary 
fiois  some  4  or  6  feet  thick  met  together;  then,  the 
broken  edges  of  the  two  pieces  of  ic^  each  striving  for 
the  mastery,  are  readily  upheaved  and  eonlinnally  fatU 
over  with  a  noisy  crash.  Here,  the  enormous  pressure, 
raising  pieces,  frequently  30,cxx>  tons  In  weight,  in  com- 
parative silcrce,  displays  itself  with  bproniir.g  solemnity 
and  grar.  u  Ji.  What  occurs  when  two  So-foot  floes  meet 
we  cmtiot  say  :  I  it  the  result,  as  far  as  a  ship  is  con- 
cerned, lioatiiii;  as  the  ice  does  higher  out  of  the  water 
than  herself,  %vou!d  be  much  the  same  as  the  closing 
together  of  the  two  sides  of  a  dry  dock  on  the  confined 
vessel. 

For  the  next  three  days  we  experienced  light  westerly 
winds ;  the  ice  remained  dose  in  to  the  coast,  moving 
generally  to  the  south-eastward,  but  occasionally  stopping 
and  closing  up  towards  the  north-west  during  the  ebb 

tide.  During  the  flood,  pools  of  water,  half  a  mile  lon;^^ 
by  a  nuartir  broad,  fref|uently  formed  on  the  south-east 
side  of  the  lar^jer  floes,  but  they  were  alw  iys  completely 
isolated  from  eacli  other  by  several  miles  of  heavy  ice. 
Although  a  few  large  tloes  could  be  distin;.;uished  in  the 
offing,  the  pack  within  five  miles  of  the  land  usually  con- 
sisted of  floes  of  less  than  a  mile  in  diameter,  with  a  very 
large  proportion  of  rubble  ice  evidently  broken  off  tfaie 
large  floes  as  they  forced  their  way  past  the  points  of 
land  to  the  north-west  of  us,  the  whole  forming  as  rou|^ 
a  road  (or  sledge  travcUinf^  as  could  well  be  imatnned. 

At  this  period,  although  .i!l  n  j^^ular  navigation  was  evi- 
dently at  an  end,  I  was  naturally  most  anxious  to  move 
the  ship  from  hsr  exposed  position  before  die  ifftfnj  in 
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of  winter,  but  the  quickly  advancing  season  warned  me 
tkat  no  movement  snould  be  made  without  a  reasonable 
probability  of  attainini;  a  Bheltered  position.  Accordingly, 
Commander  Albert  Hastings  Markham  and  Lieut  Pelhain 
AMiich  started  ob  September  |  to  look  at  a  bay  seen 
fronn  oar  bill  station  aboot  ei(^t  miles  distant  from  us  to 
the  westward.  They  reported  that  it  was  a  well-sheltered 
harbour,  thickly  coated  with  this  senson's  ice,  but  that 
the  continuous  w.ill  formed  bv  the  grounded  floe  bergs 
across  the  entrance  to  it  would  eiTectually  prevent  our 
entering. 

After  this  report,  with  tbe  temperature  remaining  steady 
between  +  ao*  and  loP.  and  the  barrier  of  grounded 
ic«,  which,  although  protecting,  effectually  imprisoned  us, 
having  increased  in  breadth  to  seaward  (or  200  yards, 
each  heavy  piece  being  compactly  cemented  in  amongst 
its  neiphbours  by  the  liphter  broken  ui>  rubble  ire,  which 
was  carr-cd  in  by  the  tiii.il  current,  ;ind  frozen  into  p^^s;- 
tion  by  the  low  temperature,  I  decided  to  commence 
landing  such  provisions  and  stores  as  were  hampering 
the  decks  of  the  ship,  and  which  would  not  be  raqoirea 
during  the  winter,  should  we  fertunately  be  able  to  move 
into  safer  quarters. 

On  September  6,  7,  and  8,  we  experienced  a  heavy  fall 
of  snow  which,  bearing  down  the  youn^j  ire  by  its  accu- 
mulated weight,  allowed  the  water  to  percolate  upward  1, 
and  render  the  floe  very  wet  and  unfavourable  for  travcl- 
Bn on.    But  not  expecting  any  decided  movement  of  the 
ice  during  the  neap  tides,  and  having  secured  the  ship 
wteh  a  bower  anchor  and  cable  to  the  shore,  and  landed 
an  ample  depdt  for  the  suoprirt  of  any  travelling  party  in 
the  event  of  accident  to  the  ship,  which  nt  the  time  did 
r.ot  appear  improbable,  Lieut.  Pelhim  Aldrich,  accom- 
panied by  Capt.  Feilden,  RA.,  and  Dr  Edward  L  Moss, 
Started  on  a  pioneering  journey  towards  the  north,  and 
Lieot.  Wyatt  Rawson  towards  the  south.    The  latter 
returned  aifter  two  days'  absence,  having  found  the  cape 
three  miles  from  tbe  ship,  forming  the  eotiaBce  to 
Rebeaon  Chaoael,  impassable  by  land,  on  account  of  the 
deepness  of  the  cliffs  ;  and  by  sea,  in  consequence  of  the 
CnNinual  movement  of  the  broken  pick,  which  prevented 
him  venninii^;  on  it,  even  with  a  boat.    Lieut.  Aldrich's 
party  returned  after  an  absence  of  four  days.     He  had 
iocceeded  in  establishing  a  dep6t  of  provibions,  and  ex- 
ploring tha  coast  line  for  a  distance  of  twenty  miles  to  the 
north'west    The  travelling  was  found  to  be  unusually 
heavy,  owing  to  the  very  rough  state  of  the  ice,  and  the 
deep  snow,  with  its  sticky  wet  foundation  of  sludge ; 
indeed,  so  bad  was  it  that  although  only  laden  with  half 
weight?,  all  three  s!cd:;es  broke  (inwn.    The  young  ice  in 
the  few  pntrhe>  met  with  was  too  weak  and  treacherous 
to  admit  o!  l.r  ivy  sledges  journeying  over  it  ;  one  sledge 
broke  through,  and  was  only  recovered  with  much  diffi- 
culty. 

On  September  10  a  westerly  wind  btowine  off  shore, 
force  4,  combined  with  the  ebb  tide,  opened  for  first 

time  since  our  arrival  here,  a  narrow  channd  between  the 
grounded  ice  and  the  pack  extending  for  half  a  mile 
beyomi  Caru-  .Sheridan,  but  trending  out  to  seaward.  On 
the  I  lib.  the  same  wind  continuing,  the  channel  widened 
out  uniil  it  was  a  mile  broad,  and  extended  for  six  miles 
to  the  westward,  ending  two  miles  distant  from  tbe  shore. 
As  this  oflTered  an  opportunity  of  advandog  a  large  depdt 
of  travcUii^  provisions  and  boats  by  water,  Commander 
Markham  started  with  a  strong  party,  having  first  to 
launch  the  boats  across  the  heavier  barrier  of  ice  within 
which  the  ship  was  sealed  up,  apparently  frozen  in  for  the 
season. 

The  sky  being  faiily  clear,  this  was  the  first  day  on 
which  we  were  able  to  pronounce  decidedly  concerning 
tbe  northern  land  reported  to  exist  by  tbe  PoUitis.  After 
a  constant  watch,  and  carefidly  noting  the  movement  of 
Ike  darkened  patches,  1  was  now  wtth  much  reluctance 
fcroedtoadmitdiataDlMid  odilnd  to  the  nerdMiaid  for 


a  very  considerable  distance.  As  seen  through  the  light 
haze  the  dark  reflection  of  the  sky  above  the  detached 
pools  of  water  in  the  offing,  in  strong  contrast  by  the  side 
of  the  light  reflected  from  the  dose  ice,  which  in  a  great 
measure  is  similar  to  the  bright  glare  reflected  from  a 
large  sand  flat,  creates  a  very  decided  appearance  of  land 
when  there  is  a  mirij^e  ;  indeed,  sufficiently  so  as  to 
deceive  many  of  us  when  so  anxiously  expecting  and 
hoping  to  sec  it.  Wc,  therefore,  cea-ic  to  wondi  r  at  the 
casual  look-out  tnen  from  the  Polaris  being  mistaken, 
but  the  more  experienced  on  board  should  not  have 
allowed  tbemsdves  to  be  so  mdily  misled. 

During  the  13th  and  I4di  the  wind  from  tiie  south* 
west  gradually  freshened,  until  on  the  latter  day  it  was 
blowing  a  very  strong  gale,  force  10  in  the  squ.alls,  and 
evidently  extending  over  the  whole  extent  of  Kennedy 
Chnimel  ;  for  the  ssvell  from  the  open  water  which  it  had 
prini  i(  I'll  on  the  weather  shore  extended  round  Cape 
Rawson,  and  reaching  our  position  broke  up  all  the  light 
ice  formed  this  season,  and  drove  it  out  to  sea,  the  large 
grounded  iloe-bergs  alone  remaining,  with  clear  passages 
between  them,  through  which  we  could  have  readily 
passed  if  requisite  ;  but  the  main  pack  to  the  westward, 
although  the  channel  leading  to  seaward  h.id  extended 
to  bft'.vffn  ten  and  twelve  miles  distance  from  us,  still 
rcm  uned  fast  to  the  shore  at  a  distance  of  about  six  miles 
from  the  ship. 

The  ship  was  secured  by  a  bower  cable,  stem  to  the 
shore,  one  side  re.-.tin;;  against  a  large  floe-berg,  and 
bumping  slightly  against  it  with  the  swell.  During  the 
evening  it  wxs  blowing  furiously,  with  a  btmding  snow- 
drift, and  whilst  I  was  thinking  of  the  uncomfortable  state 
of  the  travellers  in  the  tents  in  such  a  g^le,  I  observed 
Commander  Markham  arrive  abreast  the  ship.  Although 
we  were  within  120  yards  of  the  shore,  it  was  only  by 
double  manning  the  oars  of  the  cutter  that  during  an 
opportune  lull  I  was  able  to  establish  a  hauling  line 
between  the  ship  and  the  shore,  and  so  oommanicate  with 
him ;  when  it  appeared  that,  having  one  man  disabled 
from  exhanstioo,  he  had  dedded  to  posh  on  for  the  ship 
to  obtain  assistance.  With  the  help  of  the  fresh  men 
forming  the  cutter's  crew,  Capt.  Markham  and  myself 
had  the  satisfaction  of  seeing  the  sled^'c  party  all  on 
board  before  midnight,  and  the  frozen  man's  life  saved  ; 
but  the  sledge  crew,  who  had  so  gallantly  faced  the 
Storm,  were  all  mnch  exhausted,  and  m  fact  did  not 
recover  themselves  for  several  days. 

On  the  morning  of  the  15th  the  wind  luUed  consider- 
ably, and  the  remaiftder  of  Commander  Karfcham's  party, 
under  the  CfKn  iiiind  of  Lieut  Parr,  returned,  h.aving 
passed  anything;  but  a  pleasint  time  !n  their  tenis  during 
the  g:ile.  On  ascending  our  look-out  hill  I  observed  that 
the  ice  to  the  westward  between  the  land  and  the  channel 
in  the  pack  had  drifted  to  seaward,  leaving  a  clear  road 
by  which  we  could  advance  to  a  place  of  shelter.  Making 
a  signal  to  the  ship,  steam  was  immediately  got  ready  and 
the  rudder  shipped,  but  on  lowering  the  screw  we  found 
it  impossible  to  enter  ths  shaft  whilst  raising  it  ag.iin 
to  clear  away  the  ice,  a  very  thick  snowstorm  c  »ine  on 
with  a  blinding  mist,  which,  hiding  everything  from  view, 
prevented  our  movinL;.  HL'fi3re  midnight  the  Storm  was 
blowing  as  furiously  as  ever. 

On  the  morning  of  the  16th,  the  gale  still  keeping  the 
main  pack  clear  61  the  shore,  the  weather  cleared  again, 
and  another  attempt  was  made  to  ship  the  screw,  but 
without  success,  on  account  of  the  accumulated  ice. 
While  endeavouring  to  clear  It  the  wind  gradually  shifted 
round  to  the  nnrtli  \vt  -,t,  and  we  had  the  mortititation  of 
seeing  the  pack  r  ipidly  ne.iniig  the  land.  By  2  r.M.  it 
had  reached  the  sliore  ice,  and  effectually  closed  us  in  for 
the  winter.  It  never  left  the  shore  to  the  north-westward 
of  our  position  afterwards,  although  n  large  space  of  clear 
water  remained  to  tbe  eastward  between  us  and  Rob^oa 
Chnand,  so  long  at  the  srfaid  huted  from  the  eastward. 
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I  may  here  add  that  on  examining  the  coast-line  after-  1 
wards,  both  during  the  autumn  and  the  following  spring, 
1  am  fiimly  persuaded  that  our  forced  detention  during 
the  late  gale  was  mo5t  providential.  There  was  no  liay 
on  the  coast  open  enough  to  rf  ceive  the  ship,  and  the  ice 
at  tlie  CBtniKe  of  each  was  far  too  tbidc  for  us  to  cut 
or  force  oar  way  through  bdwe  the  main  pack  ^had 
dmed  In. 

Off  the  open  coast  where  we  were  forced  to  pass  our 
winter,  the  heavy  nature  of  the  ice  constituted  our  safety ; 
grounding  in  twelve  fathoms,  it  was  impossible  that  it 
could  hurt  the  shin.  At  tkst  I  was  rather  anxious  lest 
any  lighter  ice  mignt  be  forced  in,  and  that  then  the  ship 
might  be  driven  by  it  on  shore,  but  as  time  advanced 
and  nothing  but  ice  of  the  same  thick  character  made  its 
appearance,  I  became  more  reconciled  to  our  position. 
It  ttltinately  proved  to  be  the  best  sheltered  position  on 
the  coast  from  which  &  ready  means  of  retreat  was  likdy 
to  be  offered.  In  all  other  parts,  the  beach,  either  by 
being  too  steep,  allowed  the  heavy  ice  to  force  its  way 
close  up  on  to  the  shore,  or  where  shallower,  left  a  suf- 
ficiently large  space  of  water  in  which  smaller  and  more 
dangerous  ice-blocks  were  able  to  drift  about  before  they 
grounded  in  about  the  same  depth  of  water  as  that  in 
which  the  ship  floated. 

During  the  following  weeic  preparations  were  made  for 
the  autumn  sledging  CKh  man  being  fully  employed  fitting 
his  travelling  cTotmng  and  preparing  the  equipment  of 
the  sledges.  As  soon  as  the  uiore  ioe  was  sufficiently 
strong,  Commander  A.  H.  Markham,  with  Ueutenants  A. 
A.  C.  Parr  and  W.  H.  May  under  his  orders,  started  on 
September  25  with  three  sledges  to  establish  a  dcp6t  of 
provisions  as  far  in  advance  to  the  north-westward  as 
possible.  Lieut.  P.  Aldrich  left  four  days  previously  with 
two  ligbtly-fiuiippcd  dog  sledges  to  pioneer  the  road 
round  Cape  Joseph  Henry  for  the  larger  party.  He  re- 
turned on  board  on  October  $,  after  an  absence  of  thir- 
teen days,  having  been  accompanied  by  Adam  Aylcs, 
A.B.  On  September  27,  from  the  sununit  of  a  mountain 
2i000  kitx  high,  situated  in  lat.  Sa!*  48'  N.,  SMoewhat 
ftirther  nordi  than  the  most  northem  latitude  attained  by 
our  gallant  predecessor,  .Sir  Edward  I'arr)-,  in  his  cele- 
brated boat  journey  towards  the  North  Pole,  he  discovered 
land  extending  to  the  north-westward  for  a  distance  of 
sixty  miles  to  lat.  83°  7',  with  lofty  mountains  in  the  inte- 
rior 10  the  southward.  No  land  was  sighted  to  the 
northward. 

On  October  14,  two  days  after  the  sun  had  left  us  for 
its  long  winter's  absence,  Commander  Matltham's  party 
returned  after  a  journey  of  nmeteen  days,  havii^,  with 
TOT  seveie  laboun  succeeded  in  pladng  a  dep6t  of  pro- 
visions in  lat  83*  44'  N.,  and  >n  tracmg  the  coast-line 
nearly  two  miles  further  north,  thus  reaching  the  exact 
latitude  attained  by  Sir  Kdward  Parry.  Being  anxious 
to  inform  Capt.  Stephenson  of  our  position,  and  the  good 
pro  -pt  els  before  his  travelling  parties  in  the  following 
sprui^  m  exploring  the  north-west  coast  of  Greenland,  I 
despatched  Lieut.  Kawson  again  to  attempt  to  open  com- 
mimication  between  the  two  vessels,  although  I  had 
nave  doubts  of  his  succeeding.  He  was  absent  from 
October  a  to  October  ta,  returning  onsuccessfid  on  die 
latter  day,  having  found  his  road  again  stopped  by  unsafe 
ice  within  a  distance  of  nine  miles  of  the  ship.  The 
broken  masses  of  prcsscd-up  ice  resting  against  the  clifTs, 
in  many  places  more  than  30  feet  high,  and  the  accumu- 
lated dt't  p  snow-drifts  itt  the  vallcys  caused  very  laborious 
and  blow  travelling,'. 

During  these  autunui  sledging  journeys,  with  the  tem- 
perature ranging  between  15°  above  and  22"  below  sero, 
the  heavy  labour,  haidsbips^  and  discomforts  inseparable 
from  Arctic  travelling,  caused  by  the  wet  soft  anow,  weak 
ice,  and  water  spaces,  which  obliged  die  sledges  to  be 
dragged  over  the  hills,  combined  with  constant  strong 
winds  and  misty  weather,  were,  if  anything,  much  greater 


th.an  those  usually  experienced.  Out  of  the  northern 
party  of  twenty-one  men  and  three  ofTieers,  no  less  than 
seven  men  and  one  officer  rclurned  to  the  ship  badly 
frostbitten,  three  of  these  so  severely  Ms  to  rt[ider  ampu- 
tation necessary,  the  patients  being  condned  to  their  beds 
for  the  greater  p.art  of  the  iHnter. 

The  sledges  with  their  cai]gocs  on  four  occasions  Ixoke 
through  the  ice,  and  individual  men  fi-equcntly ;  but 
these,  becoming  wet  through,  wcfO  made  to  chasfe  Adr 
clothing,  and  so  escaped  any  bad  consequences.  The 
frost  bites  arc  to  be  attributed  entirely  to  the  wet  sludgy 
state  of  siniu'  of  the  ice  that  had  to  be  crossed.    It  so 
happened  tliiit  heavy  snow  fell  on  t\sclve  consecutive 
days,  forming  a  layer  of  lightly  compressed  snow  at  least 
2  ftct  thick,  which  in  the  snow-drifts  collected  into  ridgcs 
more  than  double  that  depth.   The  thin  ice,  not  being 
sufBcicntly  strong  to  support  this  additional  weight, 
became  borne  down  and  allowed  the  water  to  ooie 
through.  This  being  protected  from  the  cold  lempetatnre 
of  the  air  by  its  blanket-like  covering,  remained  unfrozen, 
although  the  temperature  was  upwards  of  40°  below  the 
frcezirig-point  ;  consequently  whenever  the  travellers,  in- 
txjjcrienced  as  they  were  at  the  time,  were  forced  to  drag 
their  sledges  over  a  road  of  this  natuic,  ihcir  feet  became 
wet  and  afterwards  frost-bitten  a  considerable  lime  bclore 
they  discovered  it  (when  the  tent  was  pitched  in  the 
evening),  by  which  time  the  mischief  had  attained  such 
an  advanced  stage  as  to  defy  all  restoration  of  the  circu- 
lation. The  tent  equipment  became  so  saturated  with 
frozen  moisture  that  on  arrival  on  board  it  weighed  more 
than  double  what  it  did  when  dry  before  starting  ;  and 
so  anxious  were  all  to  escape  another  sleepless  night  in 
the  stiffly  frozen  blanket  bags,  that  on  the  last  day  a 
forced  march  was  made  by  the  northern  party  ihrouKh 
the  heavy  stiow  to  the  ship,  in  which  the  powers  ef  endur- 
ance of  all  engaged  were  tried  to  the  utmost.   All  the 
travellers  returned  in  wonderful  spirits  and  fall  of  pluck. 
Nothing  could  exceed  the  determined  perseverance  indi 
which  each  obstacle  to  Ae  advance  of  tlie  patty  was 
overcome,  or  the  cheerftdness  with  which  each  made  Hght 
of  the  numerous  unavoidable  hardships  they  had  under- 
gone    The  sledgfs  proved  to  In-  too  rigid  ;  the  uprights 
breaking  nccessitaied  licqucnt  stoppages  for  repairs  ;  but 
by  taking  out  the  metal  pins  connecting  them  to  the  upj  er 
bearers,  and  depending  upon  the  hide  lashings,  they  aiter- 
wards  stood  the  unusually  heavy  work  adnural  U  . 

On  no  one  day  while  the  northern  party  were  travelling 
this  season  could  they  have  obtained  snow  of  suBicient 
consistency  to  enable  them  to  build  snow  houses  for 
dudter  by  night.  Lieut  Rawson,  finding  harder  snow  in 
the  southern  ravines,  was  able  to  construct  a  snow  house 
on  one  occasion.  The  advantageous  results  of  the  autumn 
travelling,  in  addition  to  the  advance  of  provisions  for 
future  use,  were,  first,  a  considerable  gain  in  experience 
in  Arctic  sledging,  and  secondly,  by  our  greater  good 
fortune  in  finding  continuous  land  over  or  near  which 
to  travel,  we  succeeded  in  wresting  from  Sir  Edward 
Parry  and  his  companions  their  fildlantly-acbieved  dis- 
tinction of  having  advanced  thoBntish  flag  tO  the  highest 
northern  latitude,  1  have  grouped  the  names  of  himself 
and  his  foUewera  together  on  ue  chart  in  the  latitude  to 
which  they  attained  in  1827.   On  the  return  of  the  tra- 
velling parties,  the  sun  having  bidden  us  farewell,  prepa- 
rations were  made  for  the  winter  ;  the  ship  was  housed 
over,  all  the  provisions  .uid  stores  which  could  withstand 
the  weather,  and  for  which  room  could  not  be  found  below 
hatches,  were  deposited  on  shore,  and  the  haljitable  deck 
cleared  as  much  as  possible.    By  caretully  covering  over 
the  engine-room  hatches  with  a  thick  layer  of  snow,  the 
cold,  uroughout  the  winter,  was  kept  from  penetrating 
.  downwards  into  the  lower  part  of  the  ship.  The  tempe- 
rature of  the  holds  and  engine-room,  without  the  use  of 
fires,  always  remaining  above  -f-  28  5,  the  temperature  of 
the  surrounding  water,  and  pie  fire-pumps  which  bad 
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their  suction  pipes  more  than  six  feet  bdovUnwilM'-GlMi 
remained  serviceable  to  the  last. 

The  long  Antic  winter,  with  its  unparalleled  intensity 
and  duration  ol  datknes^i  produced  by  an  absence  of  sun- 
H^t  for  142  days,  was  passed  by  each  iDdividual  on 
bond  tMith  much  cheerfiilneks  and  oontentment.  0«nng 
to  the  •uneaeM  in  tlie  dailf  roatiac,  wbldi,  when  looking 
into  fatnrity,  is  thonght  to  entwl  a  long  duration  of 
dreary  monotony,  the  time,  in  reality,  passed  with  great 
rapidity,  and  in  January,  *hfn  the  first  glimmering 
increase  in  the  midday  twilight  began  to  lengthen 
sensibly  day  by  day,  the  want  of  light  was  scarcely  noticed 
by  any  one  ;  and  not  until  the  sun  actually  returned  on 
March  1  did  we  in  any  way  realise  the  intense  darkness 
ve  must  have  experienced  for  10  long  a  period.  The 
muiifold  ordinary  duties  of  dieddp—to  which  were  added 
die  ooBStant  repair  of  Uie  mam  embankment,  which,  m 
coneequeneeof  oar  being  froien  in  dose  to  a  stranded  piece 
of  ice,  was  thrown  down  every  spring  tide — kept  the  ship's 
company  fully  employed,  and  gave  them  plenty  of  exer- 
cise during  the  day.  On  five  evenings  in  the  week  a 
school,  formed  on  the  lower  <icck  under  Commander 
Markham  and  several  of  the  officers,  was  well  attended, 
each  Thursday  being  devoted  to  lectures,  songs  in  cha- 
nctCTi  and  readings,  with  occasional  theatrical  represen- 
tations  j  the  whole  so  admirably  ananged  and  ooouducted 
by  Commander  Markham  as  to  keep  up  tlie  pileesed 
interest  of  all  for  the  whole  period.  The  ventila>ion  of 
the  ship  received  the  unceasing  attention  of  Dr.  Thomas 
Colan  and  myself,  and  owing  to  the  large  extra  space 
amidships,  left  little  or  nothing  to  be  desired  in  that 
respect.  The  health  of  the  officers  and  crew,  with  only 
one  exception,  was  most  excellent, and  the  habitable  deck 
as  dry  as  is  possible  in  these  regions^  ia  A  ship  wtthoot  an 
extraordinary  expenditure  of  onL 

Widi  the  arrival  of  the  new  year  preparations  for  the 
spring  travelling  campaign  coounenced,  the  dogs  being 
exerdsed  daily  tmder  die  aaperintendence  of  Mr.  George 
Le  Clere  tgerton.  Sub- Lieutenant,  as  soon  as  there  was 
sutficicnt  light.  The  pack  in  the  offing  remained  in 
motion  un'il  the  first  werk  in  November,  when  it  gradually 
settled  itself  into  position  for  the  winter,  the  last  pool  of 
water  bem^'  seen  on  the  i6ih  of  the  month  off  Cape 
Rawson  at  the  entrance  to  Robeson  Channel.  No  move- 
ment, whatever  occurred  in  ttit.-  ice  during  the  winter, 
cnept  the  formation  of  a  tidal  crack  outside  the  grounded 
kc^  which  opened  a  or  3  feet  during  the  spring  tides. 
Almough  we  had  freouent  evidence  <»  strong  winds  pre- 
vailing in  Robeson  Channel,  the  weather  at  our  winter 
qi:nrtLrs  was  remarkably  calm  ;  indeed  we  may  be  said 
to  have  wintered  on  the  border  ot  a  Pacific  Sea.  The 
prevailing  wind  was  from  the  westward  ;  wc  never  experi- 
enced any  easterly  winds  ;  it  always  blew  off  the  land. 
Had  it  not  been  for  the  intervening  calms,  the  persistent 
westerly  winds  might  have  been  v^ell  called  a  trade  wmd. 
On  only  two  days  were  we  prevented  by  the  wmd  and 
hccoaqMmjring  snow-drift  from  taking  eaterdte  outside  the 
diip.  This  qniet  state  of  the  atmosphere  was  ptoditcdve 
of  the  severest  cold  ever  csperioiced  in  die  Arctic 
regions. 

Early  in  ^^arch,  during  a  long  continuance  of  cold 
weather,  the  Alert  registered  a  minimum  oi  73  7  lelow 
zero  ;  the  Discovery, a\  the  san.c  tmic,  70  5  below  zero.  In 
1850  the  North  Star,  at  Wolscnholme  bound,  inlaL  76°  30' 
N.,  recorded  69*5  below  sen.  Tho  AUrt's  minimum  tem- 
perature for  twenty-foor  h»urs  was  70  31  below  lero,  the 
Ihsuturfs  minimom  temperature  for  twenty- four  hours 
was  67  'o  below  mo ;  Or.  Xane'^at  Rensselaer  Harbour,  in 
lat.  78°  37'  N.  in  1854,  jS'oi  below  sera  Previously  the 
longest  continuance  of  cold  weather  recorded,  that  by  Sir 
Edward  Belcher  at  Norihumbcrland  Sound,  in  lat.  76'  52' 
N.,  in  1853,  was  H  nuMii  teinpt  raiure  for  ten  consecutive 
days  of  48  9  below  zero.  The  Dtscwtry  experienced  a 
pcaa  ttnpcfMmfc  lor  ttvcn  eoMecnthro  dayt  of  ^'17 


ditto.  The  Alert  experienced  a  mean  temperature  for 
thirteen  davs  of  38"9  ditto  ;  and  for  fi\e  days  and  nine 
hours  of  66'29.  During  February  mercury  remained 
frozen  for  fifteen  consecutive  days  ;  a  south-westerly  gale, 
lasting  four  days,  then  brought  warmer  weather  ;  imme- 
diately the  wind  fell  cold  weather  retttmed|  and  the 
mercury  remained  frosen  for  a  further  penoo  of  fifteen 
days. 

AAer  the  heavy  snow-fall  in  the  autumn  previously 

alluded  to,  very  little  fell,  and  much  trouble  was  experi- 
enced in  obtaining  sufficient  for  embanking  the  ship,  it 
being  necessary  to  drag  some  from  the  shore  for  that 
purpose.  Owing  to  the  small  quantity  which  fell  during 
the  winter,  estimated  at  from  6  to  8  inches,  the  summits 
of  the  coast  hills  were  uncovered  by  the  wind  and  re- 
mained so  until  May  and  the  early  part  of  June,  when  we 

Siin  eqiertenced  a  heavy  snow-fall,  estimated  at  a  mean 
ckness  of  I  fisot.  In  the  valleys  and  on  the  shores  haying 
an  eastern  aspect,  the  snow  which  fell  remained  light, 
and,  unless  snow-shoes  were  used,  caused  very  heavy 
travelling.  In  the  unprotected  valleys  and  on  the  weather 
coasts  the  snow  was  sufficiently  compact  to  afford  fair 
travelling,  much  the  same  as  that  expierienced  in  southern 
latitudes,  where  the  more  variable  winds  harden  the  snow 
everywhere. 

Uiptt  flashes  of  anrora  were  occasionally  seen  on 
virioot  bearings^  intt  most  commonly  passing  dirough 
the  aenidi.  None  were  of  sufficient  brilliancy  to  call  for 
notice.  The  phenomena  may  be  sud  to  have  been  insig- 
nificant in  the  extreme,  and,  as  far  as  we  could  discover, 
were  totally  unconnected  with  any  in  ignetic  or  electric 
disturbance. 

During  the  winter  Commander  Albert""  H.  Markham 
and  Lieut.  George  A.  GiiTard  employed  themsdves  with 
much  diligence  and  perseverance  at  the  magnetic  ob- 
servatoiy,  situated  on  shore^  in  a  series  of  large  and  lofty 
snow  hoBses,  which  were  connected  together  with  a 
covered  snow  gallery.  Weekly  observations  were  made 
with  Barrow's  dip  circle  for  determining  the  inclination, 
and  by  means  of  Lloyd's  needles  for  the  total  (relative) 
force.  Occasionally  these  observations  were  repeated  on 
the  same  day.  The  absolute  horizontal  intensity  was 
obtained  once  every  three  weeks,  and  a  series  of  hourly 
differential  observations  were  obtained  with  the  portable 
declination  magnetometer  on  sevenl  Consecutive  days  in 
the  months  of  December,  January,  and  February.  At 
various  places  between  Disco  and  the  Alert^s  winter 
^oaiten^  wheaflver  oapettunities  oAred,  oboervatioas  for 
mdinatfon  and  totu  fbrce  were  taken  with  Mr.  Fox's 

instrument,  observations  for  determining  the  absolute 
declination  were  also  taken  when  opportunities  occuiTed. 

Lieut  Pelham  Aldrich  suprrintendcd  the  meteorological 
observations,  also  observations  with  Sir  C.  Wheatstone's 
polariscope,  and  Lieut.  A.fred  A.  C.  Parr,  notwithstanding 
the  severe  season,  obtained  a  good  series  of  astronomical 
observations,  ai!>o  observations  with  the spoctroscope  and 

Sir  William  Thomson's  portable  electrometer. 

I  have  not  Idtheno  alhided  to  the  services  of  Gspt 
Feilden,  Paymaster,  R.A.,  Naturalist  to  the  Expedition, 
preferring  that  the  report  on  the  numerous  scientific  sub- 
jects to  which  he  has  directed  his  attention  slinuld 
emanate  from  himself ;  I  will  merely  itale  here  thai  not 
one  moment  has  been  lost  by  this  indefatigable  collector 
and  observer.  He  has,  moreover,  by  his  genial  disposi- 
tion and  ready  help  on  all  occasions,  won  the  friendship 
of  all,  and  1  feel  confident  that  their  Lordships  will  highly 
appreciate  his  valuaUe  services.  I  am  only  doug  him 
justice  when  I  state  that  he  has  been  to  this  csmcdi> 
tion  what  Sabine  was  to  that  under  the  command  or  Sir 
Edward  Parry. 

Dr.  Edward  Moss,  a  highly  skilled  and  talented  ob- 
server, in  addition  to  his  medical  duties,  kept  himself  fully 
employed  in  numy  branches  of  natural  science ;  his  in- 
vesdgatieae  embmoed  studies  of  Oe  floo>beiBe  end  floes, 
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jmncipally  chlorine  estimations,  specific  gravity  estima- 
tions by  Budianan's  metbod.  aad  microscopy  of  dust 
itnU ;  tbe  chlorine  and  ipeafie  gnvity  estimations,  and 
the  microscopy  ef  winter  see  enter;  atamination  of  air 
precipitates ;  estfDtation  of  caifaonic  acid  vbA  watery 
vapour  in  air ;  some  experiments  OD  the  hrittieness  of 

iron  at  low  temperatures. 

The  vicinity  of  our  winter  quarters  proved  to  be  un- 
favoureil  by  ^'.ime.  On  our  tir>t  arrival  a  few  ducks  were 
seen  and  five  shot,  and  during  the  winter  and  spring  three 
lures  were  shot  in  the  neighbourhood  of  the  ship.  This 
completes  our  list  up  to  the  end  of  May.  In  March,  a 
wolf  suddenly  made  bis  appearance,  and  the  same  day 
tbe  tracks  of  three  musk-oxen  or  reindeer  were  seen  within 
two  miles  of  the  ship,  but  they  had  evidently  only  paid 
ns  a  fl)ing  visit.  In  July  SH  made-Oxen  were  shot,  the 
only  ones  seen  in  our  neighbourhood.  The  travelling 
parties  were  only  slightly  more  fortunate  in  obtaining 
game.  In  June  a  few  ptarmigan,  ducks,  and  gccsc  were 
shot  anil  used  by  the  sick.  In  July  and  August  they 
obtained  a  ration  of  fresh  meat  daily.  In  March  and  the 
beginning  of  April  about  two  dozen  purmigan  passed  the 
sbip^  IIt&k  towards  the  north-west  in  pairs ;  hnding  no 
vqietatton  mioovered  by  soow  in  our  neighbourhood,  thev 
flew  on  seddag  better  feeding  grounds ;  tbey  were  nearly  all 
shot  wlMcqueotly  by  the  outlymg  parties  near  Cepe  Joseph 
Henry.  In  the  middle  of  May  snow-buntings  ana  knots 
arrived.  A  number  of  the  young  of  the  latter  were  killed 
in  July,  but  no  nests  or  eggs  were  found.  E.uly  in  June 
ducks  .^nd  geese  passed  in  sm.iH  tlocks  of  about  a  dozen, 
Hying  towards  the  north-west,  but  owing  to  a  heavy  fall  of 
snow,  lasting  three  days,  which  covered  the  land  more 
completely  than  at  any  other  time  during  our  stay,  at 
least  half  the  number  retnmed  to  the  southward,  not 
pleased  with  their  praepects  so  fiur  north.  Two  doien 
small  trout  wen  cawht  during  <be  antama  >ad  summer 
in  lakes  from  whidt  tbey  could  not  possibly  escape  to  the 
sea. 

The  tot.il  ^ime  list  forthcneigfaboiirhoodof  the^lArfV 
winter  quarters,  is  as  follows  : — 
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On  March  i  the  sun  returned  after  its  long  abseooew 

The  blcdging  season  being  now  near  at  hand,  I  pfe> 
p.ired  orders  lor  Capt.  .Stephenson  to  employ  the  whole 
force  M  lll-^  disposal  in  exploration  of  the  neighbouring 
shore  and  the  north  coast  of  Greenland,  instead  cf  spending 
a  party  to  communicate  with  Smith's  Sound,  as  I  con- 
sidered that  a  sledgti  party  employed  on  that  duty  this 
season  would  be  pCTforming  unnecessary  work,  and  that 
io  tbe  event  of  their  Lordships  communicating  with 
Littleton  Island,  and  finding  that  1  had  not  visited  it, 
fhey  would  undetsiand  that  the  expedition  was  well  ^aced 
for  exploration  far  north,  and  that  all  was  going  oa  satis- 
bctorily. 

March  4  was  the  day  tixcd  for  the  dog-sledge  to  start  to 
open  communication  with  the  Discovery,  should  the 
weather  be  favourable,  but  the  severe  cold  wh'ch  we  then 
experienced  prevented  their  starting.  The  temperature 
nmained  unusually  low  until  the  i2tta,  when  it  rose  to 
-  if,  and  the  westber  being  foe  end  settled,  Mr. 


George  Le  Clere  Egerton,  Sub-Lieutenant,  started  in 
charge  of  the  dog-sledge,  accompanied  by  Lieut.  Wyatt 
Rawson,  belonging  to  the  DilOfVtry,  whom  I  wished  to 
consult  with  Ci^  Stephenson  coooeming  the  exploration 
of  tbe  Greenland  coast,  and  Christian  Petersen,  {nter- 
preter.  As  I  knew  that  this  journey  was  sure  to  entail 
very  severe  labour,  Frederick,  the  Esquimaux  dog-driver, 
not  being  a  strong  man,  was  le  ft  on  board.  Four  days 
afterwards,  the  temperature  havin;,;  risoti  considerably  m 
the  interval,  with  a  strong  wind  from  '.he  southward,  the 
party  returned  in  consequence  of  the  severe  illness  of 
Petersen.  He  was  taken  ill  on  the  second  march  with 
cramp  in  the  stomach ;  and  afterwards  nothing  could  keep 
him  warm.  The  tent  being  very  cold,  tbe  two  officers 
burrowed  out  a  snow  but,  and  succeeded  In  laisiiw  the 
temperature  inside  to  -|-  T,  but  the  patient  stin  re> 
maincd  in  an  unsatisfactory  condition,  and  it  was  only  by 
depriving  themselves  of  all  their  own  w,arm  clothing,  .md 
at  the  expense  of  the  heat  of  their  own  bodies,  that  they 
succeeded,  after  ^reat  persistence,  in  restoring  the  circu- 
lation in  his  extremiiits  to  some  extent.  The  following 
day,  Petersen  being  no  better,  they  wisely  determined  to 
return  with  him  immediately  to  the  ship.  During  this 
journey  of  sixteen  mUes,  both  Mr.  Egerton  and  Lieut 
Rawson  behaved  most  heroically,  and,  although  fre- 
quently very  seriously  froBt-bitlea  mesMdees.  succeeded 
in  keeping  life  in  tbe  invalid  until  ^ey  arrived  oa  bond. 
He  was  badly  frost-bitten  in  the  feet,  both  of  which  had 
subsequently  to  be  amputated.  Notwiihstanding  the  pro- 
fessional ability  and  incessant  w,it;h(ul  care  of  Dr. 
Thomas  Colan,  he  never  recovered  from  the  severe  shock 
his  system  had  received  on  this  occasion,  and  eventually 
expired  from  exhaustion  three  months  afterwards.  He 
leaves  a  wife  and  family  fiviag  la  C^eahsgen,  who  I 
tnut  will  receive  a  pension. 

On  March  so^  with  fine  weather  and  a  temperature 
of  30*  below  tero,  Mr.  Egoton  and  Lieut  Rawson, 
having  partially  recovered  from  their  most  praiseworthy 
exertions  when  attending  Petersen,  again  started  for  the 
Discov(ry,  accompanied  by  two  seamen,  which  they  suc- 
ceeded m  re.ichin^'  on  the  sixth  <.  ay,  after  a  very  hard 
scramble  over  the  rough  ice  in  Robeson  Channel,  and 
along  the  steep  snow  slopes  formed  at  the  toot  '  f  tlie 
precipitous  coast  diffs.  No  water  was  met  with  beyond 
tbatloRaed  in  the  tidal  crack,  dose  to  tibe  shore;  The 
temperature  thnmgboot  the  journey  raiwed  from  - 
42*  to  -  34*.  During  the  latter  part  of  March  the 
sledge  crews  were  fully  employed  preparing  their  provi- 
sions, and  equipping  the  sledges  for  the  spring  journeys. 
Long  walks  were  taken  for  exercise,  and  a  depot  of  pro- 
visions was  placed  a  few  milci  to  tlie  southw.ird  for  the 
use  of  the  Greenland  division. 

On  April  3  the  seven  sledges  and  crews,  numbering 
fifty-three  officers  and  men,  started  on  their  journeys  with 
as  bright  prospects  before  them  as  any  former  Arctic 
travellers — everyone  in  apparently  the  best  possible 
health,  and,  while  knowing  tae  severe  labour  and  hard- 
ships they  would  have  to  undergo,  all  cheerful,  and 
determined  to  do  their  utmost  A  finer  body  of  picked 
men  than  the  crews  of  the  three  extended  sledge  pirties 
was  ncvur  previously  collccied  together. 

Commander  Albert  11.  .Markham,  5ccon('.i.d  by  Lieut 
Alfred  A.  C.  Farr,  with  two  boats  equipped  for  an  absence 
of  seventy  days,  was  to  force  his  way  to  the  northward 
over  the  ice^  starting  off  fimn  the  land  near  Capejos^ 

Ucaii'. 

Three  dedge  crews,  under  the  respective  commands  of 
Dr.  Edward  Mossi  who  in  addition  to  his  duties  as 
Medical  Officer  to  tbe  division,  vokuteered  to  assume 

executive  charge,  and  Mr.  George  White,  Engineer,  also 
a  volunteer,  accompanied  them  as  far  as  their  provisions 
would  allow.  Lieut.  I'elham  Aldrich,  assisted  by  a  skdge 
ere  w  under  the  command  of  Lieut  Georj^e  A.  G  i  tt  .at  d,  was  to 
exploie  the  shores  of  Grant  Land  towai4s  the  north  sad 
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west,  along  the  eoait  Hue  be  bad  dUcovtred  in  the 
picvioas  autumn. 

In  icgard  to  the  first  of  tbese  two  journeys,  tbatuader- 
IbIw«  over  the  ice  towenU  the  notth,  it  i»  my  dntgr  to  itt 
CooiBUUMler  and  hie  foOowen  to  etete  tlnl^  imoimif  the 
extremely  rough  road  over  which  they  would  be  obli^ 
to  navel,  I  had  little  hope  that  they  would  reach  a  high 
latitude,  for  their  daily  progress  with  light  or  heavy 
sledges  must  necessarily  be  very  slow.  I  ihought  it  best, 
neverthekss,  to  make  the  experiment,  to  prove  whether  or 
DOt  the  Pole  could  be  reached  by  a  direct  course  over  the 
ice  without  continuous  land  along  which  to  travel. 
Hoviog  mcb  willing  and  determined  leaders  as  Com- 
naader  Maikbam  and  Lieut.  Parr,  and  the  pkk  of  the 
lAiipFk  coiB|Msy,  who  tbcmidves  were  all  cboten  neii  out 
of  numheri  at  iiud»  I  sent  them  forth  widi  fhll  cooiideiice 
that  whatever  was  posiible  tbcy  would  perform. 

In  or},'anising  this  party,  nothing  was  known  of  the 
movemenis  of  the  Polar  ice.  I  was  even  in  doubt 
whether  it  was  not  always  in  motion  in  the  offing,  conse- 
quently I  decided  that  boats  must  be  canicd  o(  sufficient 
capacity  ior  navigation,  and  not  merely  for  ferrying  pur- 
poiei.  This  necesaitateo  very  heavy  weighu  being  dragged. 
It  was  also  necessary  that  die  party  should  carry  a  heavy 
load  of  provisions,  for,  owing  to  oar  clear  weather  and 
lofty  look-out  station,  we  had  previously  ascertained  that 
no  land  existed  within  a  distance  of  fifty  miles  of  Cape 
Joseph  llenrj'. 

When  a  bledfje  party  have  to  drag  a  boat  even  with  only 
a  few  da\s'  pro\  l->ions.,  and  o\  t:r  a  smooth  floe,  double 
trips  are  necessary  over  the  same  road  daily,  in  the  same 
manner  as  Sir  Edward  Parry  was  compelled  to  journey 
in  1837,  consequently,  the  utmost  limit  that  could  be 
transported  in  this  way  with  two  trips  on  level  ice  was 
dMsen,  and  this  provided  the  party  for  an  absoice  from 
the  Und  for  sixty-three  days.  The  plan  usually  resorted 
to  of  reducing  the  weights  carried  by  the  advance  party  by 
providing  a  chain  of  supporting  sledges  is  not  applicable 
when  each  assisting  sMge  requires  n  bent  cnfiBble  of 

carrying  its  crew. 

On  the  day  following  the  ('.c|>.irture  of  our  travrllin^ 
parties,  Mr.  Egerton  and  Lieut.  Kawson  returned  from 
Uie  ^Ueovery  after  a  rough  journey,  with  a  tempc- 
lature  rans^  between  44*  and  1  $°  bdow  aera^  but  all  in 
good  bealth  uid  qnrit^  and  beyond  sore  noses  and  tips 
of  fingers  from  firoat-bitcs,  were  none  tbe  worse  for  their 
cold  journey. 

The  tu  ws  from  the  Di'srovrry  vtTti  most  cheering  with 
the  exception  that,  although  they  had  succeeded  in  obtain- 
ing upwards  of  thirty  musk-oxen,  one  man  was  in  the 
sick  list  with  a  bad  attack  of  scurvy.  With  this  exception 
the  crew  of  the  Disctvery  had  passed  a  very  comfortable 
winter,  plenty  of  cheerful  work  leading  to  and  inducing 
constant  employment  of  mind  and  body,  coupled  with  a 
fair  share  of  mirthful  relaxation  and  a  frequent  meal  of 
fresh  meat.  I  refer  you^  Sir,  to  Capt.  Stephenson^  full 
report  for  a  detail  of  his  proceedings.  His  cnw  were 
preparing  for  the  exploration  of  Lady  Franklin  Sound 
and  the  coast  of  Greenland. 

On  April  8  the  first  supporting  sledge  returned  fioni 
Commander  Markham's  and  Lieut.  Aldncli's  parties. 
As  usual  on  the  first  starling  several  of  the  travellers  were 
much  distressed  by  the  severe  and  unaccustomed  work, 
and  the  cold  weather  preventing  sleep  at  night,  but  were 
gradually  improving.  One  man  wiio  had  been  ailing 
slifbtly  during  the  last  month  was  sent  back,  and  one  of 
the  crew  of  the  supporting  sledge  returned  witb  a  frost- 
bite, the  only  serious  case  during  the  season,  although  the 
travcllcis,  on  iwo  days  out  of  the  six  thai  this  party  were 
away,  experienced  a  temjierature  of  -  46". 

On  April  10  Lieut.  Wyatt  Rawson  and  Sub-Lieut. 
George  Le  Clerc  Ej^f.rti  n,  hiving  soniewh.it  recovered 
alter  their  cold  jouiney  to  tbe  Duannry,  equipped  with 
riedges,  started  to  ascertain  the  nature  of  tbe  ioe  in 


Robeson  Channel,  and  to  mark  a  convenient  road  across 
it  for  the  heavier  exploring  sledges  comiog  north  from  tbe 
DiKOvery  under  tne  command  of  Lfeot  Lewis  A. 

On  April  24  the  second  division  of  the  supporting 
sledges  returned,  repotting  the  mun  parties  to  have  settled 
steadily  down  to  their  work,  and  with  the  exception  of  one 

marine  sufTt  ring  from  debility  who  w.is  sent  back,  all  were 
in  good  health  and  capital  spirits.  The  temperature  had 
fortunately  risen  to  about  —  26  degrees.  The  very  cold 
weather  had  tried  the  party  much,  and  there  had  been 
numerous  light  cases  of  frost-bites,  which  but  for  the  pre- 
sence and  care  of  Dr.  Moss  might  have  proved  serious. 
The  appearance  of  the  ice  within  six  miles  of  the  land  was 
anything  but  cbeenng  to  the  northern  party,  but  they 
looked  rorward  with  hope  that  tbe  floes  would  get  larger 
and  less  broken  up  as  they  advanctd  Each  sleogc 
carried  extra  tea  in  lieu  of  the  usual  midday  allowance  of 
spirits.  Both  men  and  oflficers  were  unanimous  in  favour 
01  the  change,  and  willingly  put  up  with  the  misery  of 
standing  still  in  the  cold  with  Lo!d  tcet  during  the  long 
halt  needed  for  the  puipose  of  boiling  the  water,  and  all 
agreed  that  they  worked  better  after  the  tea  hnicb  than 
during  the  forenoon. 

On  d»  i6tb  tJent  Lewis  A.  Beaumont  and  Dr.  Richard 
W.  Coppinger  arrived  from  the  Discovnyf  having  been 
ten  days  paforming  a  travellin;»  distance  of  seventy-six 
miles  with  light  sledges,  so  broken  up  and  difii  uU  was 
the  nature  of  the  ice  m  Robeson  Channel.  They  bruuj;tu 
news  that  the  ice  was  continuous  and  afforded  fair  travel- 
ling across  Hall's  Basin,  and  that  the  depot  of  provisions 
at  Polaris  Bay  was  in  good  condition  and  fit  for  use.  These 
circumstances  enabled  mc  to  arrange  for  Lieut.  Beaumont 
to  proceed  witb  lightly  laden  sledges  along  the  Greenland 
coast  to  the  eaatunrd,  and  after  completing  his  jouraqr  to 
fkn  back  on  the  Polaris  dep6t  before  June  15,  by  which 
time  two  boats  would  be  carried  across  the  straits  from 
the  r>isc<n'ery,  ready  lor  his  retreat  should  the  ice  have 
broken  up. 

On  the  i8th  Lieut.  Rawson  and  Mr.  Egerton  returned, 
having  succeeded  in  crossing  the  channel  without  finding 
mote  than  the  usual  difhcullies  amongst  the  heavy  hum- 
mocks, which  they  had  now  become  so  accustomed  to. 
They  had  landed  on  the  Greenland  coast  north  of  the 
position  marked  as  R«pulse  Ibnboar,  which  proves  to  be 
only  a  sl^ht  indentation  in  tbe  coast  line,  barrog  a  fresh- 
water lake  inshore  c-f  it,  urbich  from  an  inland  view  might 
readily  be  mistake  n  forabarbour. 

On  Aprd  20  Lieut.  Beaumont,  accompanied  by  Lieut. 
Rawson  and  Dr.  Coppinger,  started  lor  his  (ireenland 
exploration,  the  few  days' rest  having  materially  b«nctued 
his  men,  who  may  be  said  to  have  started  from  the  Dis- 
covery  unexperienced  in  Arctic  sledging,  that  ship  having 
had  no  autumn  travelling  in  consequence  of  the  ice  VO* 
maining  in  motion  until  a  very  late  period  of  tbe  season. 

On  April  23  Capt.  Stephensonand  Mr.  Thomas  If  itdidl, 
assistant-paymasicr  in  cbarge,amved  from  the  Discovery, 
and  I  had  the  advantage  of  consulting  with  the  former 
unreservedly  concerning  the  prospects  of  our  numerous 
travellers  then  scaitcrtd  over  the  neighbouring  shores, 
the  two  ships  remaining  tenanted  only  by  ofticcrs  and  a 
few  invalids.  Arrangements  were  made  for  the  explo- 
ration of  Peiermann's  Fiord,  and  should  the  season  prove 
favourably  for  the  examination  of  the  ice^p  south  (tf 
Bessels  Bay.  On  April  30  Capt.  Stephenson  returned  to 
\}it  Discovtty. 

Until  tbe  latter  end  of  May  sledge  patties  were  C(m> 
tinually  arriving  or  departmg,  carrying  forward  depdts  of 

frovisions  for  the  use  of  theoistant  parties  on  their  return, 
n  carrying  out  these  duties  I  w.-is  much  iiuicbtLd  to  Ur. 
Edward  L.  Moss,  who  again  volunteered  to  command  a 
sleage.  and  1  the  more  readily  availed  niyselfol  his  ser- 
vice* knowing  that  it  would  afford  him  a  wider  field  for 
coBtlnning  ma  scientific  stndies.   Mr.  James  Wootton, 
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tmiiwcr,  also  assisted  me  materially  as  commander  of  a 
■iMge  party. 

On  May  3  Lieut.  GifTard  returned  with  news  from  Lieut. 
Pdbim  /Udiieh  up  to  April  25,  his  twenty-seoond  day  out 
(ram  the  thip.  He  reported  that  all  his  crew  were  we'l 
and  cheerful,  but  that  the  soft 'snow  was  causing  very 
heavy  and  slow  travc  llir,;;. 

Up  to  this  lime  all  hail  j,'one  well  with  the  cxpctlition. 
The  two  ^.hips  had  advanced  as  farnorth  as  was  possible; 
ihey  were  admirably  placed  for  cx(>IonUion  and  other 
jiurposes  ;  and  the  sledge  crews,  formed  of  men  in  lull 
health  and  strength,  had  obtained  a  fair  start  on  their 
journeys  under  as  favourable  CiiCnnstaoces  as  possible. 
On  May  j  Ht,  Thomas  Colan  reported  that  five  men  had 
seovbutlc  symptoms ;  faowerer,  as  each  case  had  some 
predisposing  cause,  1  was  not  alarmed  until  on  the  8th 
the  three  ice  quartermasters  and  two  able  seamen  return- 
ing from  sbdge  service  were  attacked,  and  by  June  8 
fourteen  of  the  crew  of  the  Alert  and  three  men  bielonging 
to  the  Diicorcry  who  happened  to  be  on  board,  forming 
the  majoiity  of  the  number  of  men  then  present,  bad  been 
or  were  under  the  doctor's  care  iot  the  same  wasting  dis- 
order. Capt.  Stephenson  also  reported  that  four  more  of 
his  crew  had  been  attacked, 

AMuMifh  mamr  of  the  dedge  ci^ws  formeriy  employed 
tesearcn  had  been  attacked  by  this  disease  some 
had  totally  cscapid  ;  therefore,  considering  the  ample 
equipment  and  carefully  jirepared  provisions  with  which 
the  ///fr/and  Discovery  were  piovidcd,  its  outbreak  was 
most  inexplicable  and  unlooked-for.  It  was,  however, 
most  encouraging  to  learn  from  the  report  of  former  expe- 
ditions bow  transient  the  attacks  bad  usually  proved,  and 
hour  readiiy  the  patients  recovered  with  mt^  the  advanee 
of  aommer,  and  a  change  to  n  more  eewniw  diet 

On  May  9,  by  the  return  of  Uent.  May  and  Mr.  Egerion 
from  Greenland,  whither  they  had  carried  supplies  and 
succeeded  in  discovering  a  practicable  overland  loute  im- 
mediately cast  of  Cape  Brevort  (it  for  the  use  of  the 
returning  sledges  should  the  ice  break  up,  I  received 
news  01  Lieut.  Beaumont's  party  up  to  May  4,  wiien  he 
was  within  two  miles  of  Cape  Stanton,  i-'rom  their  place 
of  crossing  the  Straits  they  found  that  the  coastline  for 
nearly  the  entire  distance  to  Cape  Stanton  was  formed 
either  by  precipitous  cliffs  or  very  steep  snow  slopes,  the 
base*  of  wjych  receive  the  direa  and  michecked  pressure 
of  die  northern  pack  as  it  drifts  from  the  north-westward 
and  strikes  againn  that  part  of  the  coast  nearly  at  right 
angles.  The  tloe- bergs,  at  their  maximum  sizes,  were 
pressed  high  up  one  over  the  other  against  the  steep  shore ; 
the  chaos  outside  was  something  indescribable,  and  the 
travelling  tl.c  worst  that  can  possibly  be  imagined,  seven 
days  being  occupied  in  moving  forward  only  twenty  miles. 
Bug  quite  uncertain  when  such  a  road  might  become 
impassable  by  the  ice  breaking  up  in  May  as  it  did  in 
1873,  a  depot  of  provisions,  sufficient  for  a  return  journey 
hf  land,  was  wisely  left,  but  Lieut  Beaumont^  joumqr  was 
thus  shortened  considerably. 

As  neatly  every  south-westerly  wind  we  experienced 
at  Floeberg  Heach  changed  its  direction  to  noith-wcst 
befurr  it  blew  itself  out,  the  co.ist  of  i.reenland  noith  of 
Cape  Brevort  must  necessarily  be  a  very  wdd  one  as 
regards  ice-pressure,  and  a  most  uncertain  coast  for  navi- 
gation. A  vessel  once  caught  in  the  pack-ice  off  that 
ihore,  if  not  crushed  at  once,  runs  a  great  ride  of  bdng 
canied  by  it  to  the  eastward  round  the  northern  coast,  as 
pomted  out  by  Admiral  Sir  George  Back,  Kt,  F.R.S. 

DnrilW  die  first  week  in  May  the  temperature  rising  to 
KTO  enabled  me  to  remove  the  snow  from  ov  er  the  sky- 
lights and  bull's-eyes  and  let  ia  light  between  decks,  but 
owing  to  there  bcinj;  no  skylight  over  the  lower  deck  it 
«till  remained  very  dark.  I  would  here  rcnuatk,  Sir,  how 
very  important  it  is  that  Arctic  ships  should,  if  possible, 
be  fitted  with  a  large  iMigbt  above  the  ddnni  company's 
»i»ingdeck. 


On  May  24  Lieut.  Gift'ard  returned  on  board,  after 
depositing  Lieut.  Pelham  Aldrich's  last  depdt  of  pro- 
visions, be  and  his  crew  bavins  performed  their  im- 
porunt  work  well  and  expeditiouMy ;  but  I  am  sorry  to 

add  that  he  brought  Dr.  Colan  two  more  invalids.  The 
attack  occurring  on  his  outward  journey,  as  it  was  of 
vital  importance  that  he  pushed  on,  Lieut.  Giilard  was 
necessarily  obliged  to  leave  them  in  a  snow  hut  for 
five  days,  one  i  lan  t  ■kin;;  i  aiu  i>f  tiie  other  as  best  lie 
could  until  the  party  returned.  Lieut.  CiitTird  acted  with 
great  judgment,'|decision,  and  consideration  on  this  oc« 
casion,  and  the  two  invalids  recovered  before  the  skip 
broke  out  of  winter  quarters. 

On  June  1  Mr.  Crawford  Conybeare  anived  with 
news  from  the  Discovery  up  to  May  33.  Lteot  Archer 
had  completed  his  cxaiiiin  ition  of  l*ic  openini;  in  the  land 
west  of  Lady  Frr.nk'.m  .'^ound,  proving  it  to  be  a  deep 

fiord  tcrminatin<.:  in  munntainoas  land,  with  glacier- 

covered  valleys  la  the  interior. 

Lieut.  Ri-j;iiiald  F5.  Fulford,  with  the  men  icturned 
from  Lieut.  Archer's  party,  then  transported  two  boats 
across  Hall's  Basin  to  assist  Lieut.  Beanmont  in  his 
return  later  in  the  season.  Capt  Stephenson,  aooem> 
panied  by  Mr.  Henry  C  Hart*  naturalist,  overtook 
this  party  on  the  12th  at  Polaris  Bay.  On  the  folio wi  1; 
day,  the  American  flag  being  hoisted,  a  brass  tibkt  ij:^ 
]).ired  in  !\n-land  was  erected  at  the  foot  of  Capt.  lia'.l  s 
grave  with  auc  solemnity.  It  bore  the  following  inscrip- 
Son:— 

"  Sacred 
to  tiM  Memory  of 
Captain  C.  F.  Hai.i., 

of  the  U.S.  Ship  Folaris, 
who  sacrificed  \\\s  Lire 
in  the  advancement  of  Science", 
on  the  Sih  Xovtmber,  1S71. 
"  This  T.nWct  has  lieen  erected  In-  the  Biiiith  Polar 
Kxpcditioo  of  liSySf  who,  fuUowiae  io  bis  footstepf, 
have  piontcd  fay  Us  expencace." 

Dr.  Coppinger,  when  returning  from  assisting  Lieuten- 
ant Beaumont,  had  visited  Capc.  Hall's  Cairn  at  Cape 
Brevort,  and  the  boat  depdt  in  Newman's  Bay,  and  con- 
veyed the  few  articles  of  any  value  to  the  Discovery,  The 
boat  itself,  with  the  exception  of  one  hole  easily  repaiiw 
aUe^  was  in  a  leiviceable  condition.  Capt.  Stephenson 
returned  to  the  Diseevery  on  May  18,  leaving  Lieut 
Fulford  and  Dr.  Coppinger  on  the  Greenland  shore  to 
explore  Petermann  Fiord.  Mr.  Crawford  Conybeare  having 
reported  that  the  travelling  along  shore  in  Robeson 
Channel  was  fast  becoming  impracticable  in  consequence 
of  the  ice  being  in  motion  near  the  sbore,  his  party  were 
kept  on  board  Uie  Alert. 

On  the  evening  of  June  8,  Lieut.  A.  A.  C  Parr  arrived 
on  board,  most  unexpectedly,  with  the  distressing  intelli- 
gence that  nearty  the  whole  of  the  crew  bdonging 
to  the  northern  division  of  sledges  were  attacked  with 
scurvy,  and  in  want  of  immediate  assistance.  Commander 
Markham,  and  the  few  men  who  were  .ible  to  keep  on 
their  feet,  had  succeeded  in  conveying  the  inv.ilids  to  the 
nci,;hbourhood  of  Cape  Joseph  Henry,  thirty  miles 
distant  from  the  ship,  but  each  day  was  rapidly  adding  to 
the  intensity  of  the  disease,  and,  while  lessening  the 
powers  ol  those  still  able  to  work,  adding  to  the  number 
of  the  sick,  and  consequently,  alarmingly  increasing 
the  weight  which  had  to  be  drag«d  on  the  sledges. 
Under  these  circmnstances,  LieutParr,  with  his  nsnal 
brave  determination,  and  knowing  exactly  his  own 
powers,  nobly  volunteered  to  bring  me  the  news,  and  SO 
obtain  relief  for  hii  companions.  Staning  with  only  an 
alpenstock,  and  a  iinall  allowance  of  provisions,  he 
completed  his  long  solitary  walk,  over  a  veiy  lougli  icy 
road,  deeply  covered  with  newly  fallen  snow,  within 
twenty-four  hours. 

Arrangements  were  immediately  made  to  proceed  to 


Digitized  by  Google 


NATURE 


[Nov.  9,  1876 


Commander  Markhmn's  assistance  ;  aod  with  the  help  of 
the  officers,  who  at  once  all  volunteered  to  drag  the 
sledges,  I  was  able  by  midnight  to  proceed  with  two 
stroHR  parties,  Messrs.  Egerton.  Conybme,  WoottOB,and 
White,  the  officers  who  could  be  best  spared  firon  the 
ship,  takinfT  their  placet  at  Ae  drag  ropes,  Lieat  W.  H. 
May  and  Dr.  F,  Mo>s  pushing  on  ahead  with  the  dog- 
slcdj^c  hidt'ii  with  appropriate  medical  stores. 

\\\  rn:ikinj,'  a  forced  march  the  two  latter,  with  James 
Self,  A.B.,  rciched  Commander  Markham's  camp  within 
fifty  hours  of  the  departure  of  Lieut.  Pirr.  althoui,'h 
they  were,  I  deeply  reg^^t  to  sta'e,  unfortunately  too  late 
to  save  the  life  of  Georpe  Porter,  Gunner  RM.A.,  who 
only  a  few  hours  |iceviously  bad  expired  and  been  buried 
in  the  floe.  Their  acrivai  had  a  most  exhilarating  effect 
on  the  stricken  paitr,  who  ssmfaUantly  cootiouing  their 
{oome^  as  best  thejr  eoidd.  finljr  on  die  following  day 
the  rehef  party  joined  them,  when  Ae  hop«  and  trust 
which  had  never  deserted  these  determined  men  was 

3uickcned  to  the  utmost,  cvrn  th<-  invalids  losing;  the 
eprcfsion  of  spirits  always  inducrd  by  the  insidious 
disease  tii  it  h.ul  attacked  them,  and  whi  b  in  their  case 
was  much  miensiticd  by  the  recent  loss  of  their  comrade. 
Early  on  the  morning  of  the  14th,  owing  to  the  skill  and 
incessant  attention  of  Dr.  £.  Moss  and  the  assistance 
of  the  dog  sledge  condocted  \lf  Lieut.  May  and  James 
Scl4  A.B«»  wlM^  i>ith  n  mort  praiaemrthy  disregard  of 
diebr  own  tet^  were  constantly  on  the  move,  Comnander 
Markham  and  I  had  the  satisfaction  of  reaching  the  ship 
without  further  loss  of  life  ;  and  alter  a  general  expres- 
sion of  thanksgiving  to  God  for  his  watchful  care  over 
the  lives  of  the  survivors,  of  placing  tbeni  under  the 
skilful  charge  of  Dr.  T.  Colan,  Fleet-Sur^r  m. 

Of  the  original  seventeen  members  composinf;  the 
party,  only  five -the  two  officers  and  three  of  the  men, 
John  Radmore,  chief  carpenter's  mate,  Thomas  Joiiffe, 
first-class  petty  officer,  and  William  Maskell,  A.B, — were 
nhk  to  drag  the  sledges  alongside.  Three  others,  Edward 
Lanrence,  capuin  fotecasOe^  Geoige  Wiaitoa,  A.B., 
and  Danidl  Hariey,  captain  foretop^  manfiiDy  kept  on 
their  feet  to  the  last,  submitting  to  extreme  pain  and 
fatigue  rather  than,  by  riding  on  the  sledge,  increase  the 
weiijht  their  enfeebled  companions  had  to  dra^,',  and 
were  just  able  to  walk  on  board  the  ship  without  assist- 
ance. The  reniauung  eight,  after  a  long  struggle,  had 
been  forced  to  succumb  to  the  disease,  and  were  carried 
on  the  sledges.  Out  of  the  whole  number,  the  two  officers 
alone  escaped  the  attack  of  scurvy.  After  a  Csw  dajpiP 
rest  and  attention,  John  Radmorr,  chief  carpenter's  mate, 
letumed  to  his  duty,  and  three  of  the  others  were  aMe  to 
attend  on  their  side  conuadea :  but  Tliomas  loUiE^  who 
had  most  maafblly  resisted  the  disease  whUe  actively 
enjoyed,  when  his  legs  became  cramped  from  resting  on 
his  return  on  board,  was  one  of  the  most  lingering  cases. 
These  men  gradually  recovered,  and  were  all  out  ot  the 
sick  list  before  the  ship  was  free  of  the  ice  during  the 
passage  home. 

In  Journeying  to  the  northward,  the  route,  after  leaving 
the  coast,  seidom  lay  over  smooth  ice ;  the  somewhat 
level  floes  or  fields,  although  standing  at  a  mean  height  of 
6  feet  above  the  neighbouring  ice,  were  small,  usually  less 
(hen  a  mile  acnaa.  Their  siniisces  were  thickly  studded 
over  with  rounded  blue-topped  ice  humps,  of  a  mean 
he^t  above  the  general  level  of  from  10  to  20  feet,  lying 
sometimes  in  ranges,  but  more  frequently  separated  at  a 
distance  of  from  100  to  ;cx>  yards  apart,  die  depressions 
between  being  filled  u  ith  snow  deeply  scoied  into  ridges  \ 
by  the  wind,  the  whole  composition  being  well  comparable 
to  a  suddenly  iruzcn  oceanic  sea.  Separaliog  these  floes, 
as  it  were,  by  a  broadened-oot  hedge,  lav  a  VUSl  CoUeCtioB 
of  dibris  of  the  previous  summers,  broken  up  pack-ice, 
which  had  been  re-fruzen  during  the  winter  into  one 
chaotic  rugged  mass  of  aogular  blocks  of  various  heights 
up  to  40  and  50  feet,  and  every  poaAlb  shape,  leaving 


little,  if  any,  choice  of  a  road  over,  through,  or  round 
about  them.  Among  these  was  a  continuous  series  of 
steep-sided  snow  drifts  sloping  down  from  the  highest 
altitude  of  the  pressed-up  ice  until  lost  in  the  general  level 
at  a  d^ance  of  about  100  yards.  The  prevailing  wind 
during  the  previous  winter  having  been  frooi  the  weit- 
ward,  and  the  sledges'  course  being  due  north,  tiieee 
"sastrugi,"  instead  of  rendering  the  road  smoother,  as 
they  frequently  do  in  travelling  along  a  coast  line,  when 
advantage  can  be  taken  of  their  long  smooth  top«,  had  to 
be  encountered  nearly  at  right  angles.  The  whole  formed 
the  roughest  line  of  way  imaginable,  without  the  slightest 
prospect  of  ever  improving.  The  journey  was  conse- 
quently an  incessant  battle  to  overcome  ever  recurring 
obstacles,  each  hard-won  success  stimulating  them  for  the 
next  stru^le.  A  passage  bad  altoays  to  be  cut  through 
the  squeezed-up  vat  with  nJdnxes,  an  extra  one  being 
carried  for  the  purpose,  andf  an  incline  picked  nut  of  the 
perpendicular  side  of  the  high  floes  or  roadway  built  up, 
before  the  sledges,  generally  one  at  a  time,  could  be 
brought  on.  Instead  of  advancing  with  a  steady  walk, 
the  usual  means  of  progres--ion,  more  than  half  of  each 
day,  was  expended  by  the  whole  party  facing  the  sledge 
and  pulling  it  forward  a  few  feet  at  a  time.  Under  these 
circumstances,  the  distance  attained,  short  as  it  may  be 
considered  by  some,  was  truly  marvellous. 

The  excellent  conduct  of  the  crews  and  the  spirit  dis< 
played  by  them,  combined  with  the  work  pmormed, 
mdicated  in  a  striking  manner  the  sense  of  confidence  in 
the  leaders  which  they  enjoyed,  and  points  unmistakably 
to  the  wa'.chfj]  care  taken  of  themselvei  and  tO  thio 
general  good  utiidance  of  ihc  party. 

No  two  officers  could  have  conducted  this  arduous 
journey  with  greater  ability  or  courage  than  Commander 
Albert  H.  Markham  and  his  very  able  second  in  com- 
mand, Lieut.  A.  C.  Chase  Parr,  and  I  trust  that  their 
Lordships  will  notice  their  services  by  some  mark  of 
approvaL  The  services  of  Thomas  Rawlings  and  Edward 
Laurence,  lit  dass  petty*  officen,  filling  the  highly  im* 
portant  positions  of  capUins  of  the  sledges,  was  beyond 
all  praise.  In  addition  to  their  general  cheerfulness  and 
good  humour,  to  their  care  and  skill  must  be  attributed 
the  safe  return  of  the  sledges,  on  which  the  lives  of  the 
party  depended,  uninjured,  and  in  as  serviceable  a  state 
as  when  they  left  the  ship,  notwithstanding  the  heavy 
nature  of  the  road,  which  on  all  former  oc-asions  not  only 
repulsed  the  travellers  altogether,  but  drove  them  back 
with  brokcn^up  equipment  To  such  men  as  thes^  and 
the  sledge  crews  generally,  it  is  difficult  to  find  any  reward 
which  can  in  the  leaat  compensate  them  Ibr  the  manner 
in  wbidi  they  have  manfully  met  the  extreme  privations 
and  continuous  lat>oor  necessarily  undergone.  During 
this  memorable  jojrney  to  j)enctrate  towards  the  north 
over  the  heavy  I'olar  oi  canic  ice,  without  the  assistance 
of  continuous  land  along  whu-h  to  travel,  in  >vhirh  has 
been  displayed  in  its  highest  state  the  pluck  and  courageous 
deteriiiination  of  the  Rritish  seaman  to  steadily  persevere, 
day  after  day,  against  apparently  insurmountable  diffi- 
culties, tli>  r  sf  irits  rising  as  the  oppositions  increased^ 
Commander  Markham  and  Lieut.  Parr  and  their  brave 
associates  succeeded  in  advancing  the  National  Flag  to 
laL  83"  20'  26"  M.,  leaving  a  distance  of  400  miles  stiU  to 
be  travelled  over  before  the  North  Pole  is  readied. 

In  order  to  attain  this  position,  althoui;b  a  direct  dis- 
tance of  only  sevenly-lliree  tniles  from  the  ship  was 
accomplished,  the  total  distance  travelled  was  ;76  miles 
e  n  the  outward,  and  245  miles  on  the  homeward  journey. 
Their  severe  labour  and  exertions  which  certainly  can 
never  be  surpassed,  coupled  with  the  experience  gained 
by  Sir  Edward  Iwy  in  the  summer  of  1827,  proves  that 
a  lengthened  journey  over  the  Polar  pack  ice  with  a  iledge 
party  provided  with  a  navigable  boat  is,  in  consequence 
of  the  rough  nature  of  the  road  over  wbioi  die  party  has 
to  travel,  impracticable  at  any  season  of  (ho  year  ;  and 
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further,  tl.c  slci!i:es  v,ere  necessarily  advanced  each 
Stage  singly,  we  are  enabled  to  estimate  the  exact  rate  of 
prrogression  which  may  be  expecte<l  should  anyone  con- 
sider it  desirable  to  push  forward  with  light  sledges  with- 
out any  addtdonil  means  of  returning  later  fai  <be  season 
in  the  evcftt  of  fhe  ice  breaking  up  in  his  rear.  The 
maximimi  tale  of  advance  in  this  way  was  at  the  rate  of 
3  j  miles  a  day,  the  mean  beinif  at  the  rate  of     miles  a 

day. 

It  may  bo  necessary  here  to  state  that  the  much  to  be 
deplored  outbreak  of  scurvy,  which  certainly  shortened 
the  journey  to  the  extent  of  some  ten  or  twenty  miles,  in 
no  way  affects  the  conclusions  to  be  derived  from  it. 
When  the  first  two  men  who  were  attacked  COnptotned 
of  sore  legSfthe  disorder  so  conmooly  expcriencrd  bv 
tiaTdlers  fii  aB  eooatries.  and  particularly  those  employed 
to  drnp  Arctic  sledges,  the  loss  of  their  services  at  the 
drrif;  ropes  was  fully  balanced  by  one  of  the  two  boats 
hfint,'  left  bcliind,  (hiis,  the  daily  disiarce  ar<  on\[)lished 
during  the  first  twcnly-five  days  of  the  outward  journey 
was  rot  materially  altered,  and  it  wa<;  only  during  the 
latter  fourteen  davs,  that  owing  to  the  gradual  break- 
down of  three  more  of  the  crew,  the  rate  Of  advance  was 
aecestarily  much  retarded.  The  previous  rate,  however, 
had  been  10  slow  that  the  party  gallantly  continued  iheir 
advance  to  the  utmost  limit  of  thdr  piovisions.  confident 
that  with  the  help  of  the  manmd  bu>oar  of  the  officers, 
who  from  the  first  took  their  places  at  the  dng  ropes  and 
pickaxes  and  worked  as  hard  as  the  men,  they  couldf 
reatiily  rt ti^rn  to  the  land  along  the  road  on  which  they 
had  txiJtndcd  so  much  labour  in  somewhat  levellinjj 
during  their  outward  journey. 

The  scurvy  by  this  time  having  with  very  ftw  excep- 
tloQS,  attacked  Uie  whole  ship's  company,  I  was  somewhat 
annons  concerning  the  beallh  of  Lieut.  Aldrich's  men 
returning  from  iheir  western  joorney ;  particularly  when 
I  observed  that  the  cairn  erected  over  his  dep6t  of  pro- 
visions, thirty  miles  to  the  north-west,  remained  untouched 
on  the  day  appointed  for  his  arrival  there  ;  an  ordingly  I 
sent  Lieut.  May  with  the  doj;  sledge,  and  three  strong 
men  to  meet  him.  On  June  zo  the  two  parties  joinetl 
company  at  the  depot  and  sij;nallcd  their  arrival  to  the 
ship.  Lieut.  Aldrich  had  crossed  the  land  only  just  in  time, 
for  on  the  following  day  a  gale  of  wind  from  the  south- 
nard  commenced  bringing  warmer  wesAei^  and  the  thaw 
set  in  with  such  rapidity  uat  the  mew  vaflqrs  on  the  land 
rendered  impassable  for  sledges  for  the  remainder  of 
the  season.  Lieut.  May  met  the  party  on  the  very  last 
day,  when  most  of  them  were  able  to  travel,  having  suc- 
ceeded in  reaching,  after  a  very  severe  journey  most 
courageously  borne,  the  same  position  to  which  Com- 
mander Markham's  party  had  returned  without  assist- 
ance ;  but  there  the  same  blight  that  attacked  the 
northern  party,  and  against  which  the  western  division 
had  long  been  struggling,  gamed  on  them  so  quickly  that, 
with  the  exception  of  Lieut.  Aldridl  and  Adam  Aylcs 
(P.  O.,  and  class),  the  whole  crew  were  placed  hors  de 
eamiatt  James  Doidge  (ist  dass  P.O.)  and  David  Mitchell 
(A.B.)  still  gallantly  suuggling  along  by  the  side  of  the 
sledge,  the  other  four  invalids,  having  held  out  until  the  last 
moment,  were  obliged  to  be  carried.  I'lider  these  circum- 
stances the  arrival  of  Lieut.  May  with  relief  was  most 
providential.  With  their  assistance  I.uut.  Aldrich  suc- 
ceeded in  reaching  the  Alert  on  the  morning  of  the  26th, 
when,  after  again  publicly  returning  thanks  to  Almighty 
God  for  bis  watchful  care  over  the  lives  of  the  party,  they  j 
vere  pboed  under  Dr.  Colan's  charge,  the  officer  oebg 
the  only  one  not  attacked  by  scurvy-. 

Notwithstanding  a  bad  start,  owing  to  the  necessity  of 
crossing  the  land  with  heavily  laden  sledges,  Lieut. 
Aldrich  with  great  energy  succeeded  in  exploring  the  ' 
coast  line  to  the  westward  for  a  distance  of  2io  miles 
from  the  position  of  the  Aiert.  Trending  first  to  the 
Boitli-wcstward  fer  ninety  miles  to  Qvft  Qdombia,  the 


extreme  northern  cape  in  lat.  83*  7'  N.,  and  long.  70*  y/ 
W.,  the  coast  extends  to  the  west  for  sixty  miles  to  Ions. 
79"  o'  W.  and  then  gradually  trends  round  to  the  iOoUl* 
ward  to  lat  82°  16'  N.  and  long.  85°  33'  W.,  the  extreme 
position  attained.  No  land  or  appeaiMiee  of  land  was 
seen  at  an)r  time  to  the  northwan  or  westward,  and  oiring 
to  the  continued  heavy  nature  of  the  ice.  I  conclude  that 
no  land  ran  po.ssibly  exist  within  an  attainable  distance 
from  this  coast.  Although  most  of  the  party  suffered 
moic  or  lc?s  d'arinj:  the  outward  j  >urney,  the  attack  was 
supposed  to  be  merely  transient,  and  it  was  not  until  they 
were  returning  home  when  the  scorbutic  symptoms  of 
sore  gums  first  made  their  appearance,  that  the  real 
nature  of  die  disease  was  in  me  least  suspected.  To 
these  men  equal  praise  is  doe  as  to  their  ooauades  cm- 
ployed  in  the  northern  dhrision  fbr  Ae  cndoranoe  and 
mtrepidity  with  which  each  individual  performed  hi* 
respective  duty.  Crippled  nearly  as  badly,  they  if  possible 
suffered  more  severely  ;  for  being  so  distant  from  relief 
none  could  be  carried  without  imperilling  all,  and  each 
was  obliged  to  remain  toiling  at  toe  drag  ropes  maldng 
forced  marches. 

It  is  to  Lieut.  Aldrich's  judicious  care  and  energy  during 
the  long  and  anxious  homeward  march,  seconded  by  the 
qpilited  example  of  Joseph  Good,  acting  chief  boatswidn^ 
mate,  avcain  of  the  sledge,  himself  one  of  the  moit  «^ 
feebled  of  the  party,  that  they  owe  dieh'  lives.  Lieut 
Aldrich's  services  on  this,  as  on  all  other  occasions  during 
the  three  years  he  ha<  been  under  my  command,  calls  for 
mv  unqualified  admiration  ;  he  is  a  talentrd  and  zealous 
officer,  and  in  every  way  deserving  of  their  Lordships' 
consideration. 

Again,  Sir,  I  have  to  bring  to  your  notice  the  valuable 
services  of  Lieut  May  and  James  Self,  A.B. ;  the  thaw 
having  set  in,  it  was  prindpallv  due  to  their  incessant 
labour  that  the  party  arrived  on  board  before  the  rapidly 
advancing  disease  had  fiirther  developed  itself. 

With  regard  to  the  outbreak  of  scurvy,  which  attacked 
the  crew  of  the  A'r,  'T  rv  v  as  well  as  ourselves,  when  the 
slcdj;e  crews  started  early  in  April,  a  finei  body  of  men 
in  apparently  perfect  health  it  would  have  been  difficult 
to  pick  nnywlicrc,  and  I  trusted  that,  owing  lo  the  excel- 
lent condition  of  our  provisions,  we  were  secure  from  any 
attack,  but  I  must  now  conclude  that  disease  was  even 
then  lurking  among  us,  and  that  the  heavy  labour  of 
sledge  travelling*  intensified  and  brought  it  out,  as  has 
been  the  case  in  nearly  all  former  journeys  when  the  tra> 
vellers  have  been  unable  to  procure  large  supplies  of 
game,  and  were  unprovided  with  lime  juice.  It  attacked 
first  the  weakly  mtn,  afterwards  the  strong:  men  who 
were  predisposed  for  it,  and  most  severely  of  all  those 
who  were  employed  on  the  longest  and  most  tr\in;^ 
journeys.  Had  there  been  no  sledging  work  I  believe 
that  the  disease  would  not  have  betrayed  its  presence 
amongst  us,  and  had  the  officers  been  called  upon  fiVM 
the  first  to  perform  as  severe  daily  labour  as  their  men  I 
think  that  they  would  have  been  equally  attacked. 

On  July  9,  fifteen  days  after  die  return  of  the  last  sledge 
party,  thtity-six  of  the  crew  of  the  ship  had  been,  and 
twenty-four  were,  under  treatment  for  scurvy.  This  large 
numbei  of  patients,  most  of  them  requiring;  constant  and 
special  attention,  necessarily  taxed  to  the  utmost  the  ser- 
vices of  Dr.  Thomas  Colat>,  I'leet  .Stirf^eou,  and  his  able 
second,  Ur.  F.d.  Moss,  .Surgeon.  Nothing  could  exceed 
their  indefatigable  patience  and  care.  The  deprivation 
of  necessary  rest  and  exercise  cheerfully  submitted  to  by 
Dr.  Colan,  upon  whom  the  chief  responsibility  fell,  con- 
siderably impaired  his  own  health,  following  as  it  did  so 
closely  on  bis  long  anxfaMS  watch  by  the  bedside  of  Neil 
Petersen. 

In  order  to  preserve  the  continuity  of  the  narrative,  I 
will  here  report  the  result  of  I.iei:t  Beaumont's  explora- 
tion on  the  Greenland  coast,  but  which  I  only  learnt  some 
time  afterwaidf . 
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On  August  6,  while  the  AUrt  was  imprisoned  by  the 
ice  twenty  miles  north  of  Discoverjr  Haroour,  daring  her 
passage  down  Robeson  Channel,  Lieut.  Rawson  and  two 
men  arrived  with  letters  from  Capt.  Stephenson  contain- 
ing the  distressing  intc!li;.;cnce  that  scurvy  had  attacked 
the  (ircenland  Division  of  sledges  with  as  much  severity 
as  it  had  visited  the  travellers  from  the  Alert,  and  that 
Lieut.  Beaumont  was  then  at  Polaris  liay  recruiting  his 
men.  I  must  refer  you,  Sir,  to  Capt.  Stephenson's  letters 
and  to  Lieut.  Lewis  A.  Beaumont's  report  for  a  full  detail 
of  the  proceeding  of  this  party,  but  I  may  here  mention 
the  chief  points.  I  have  already  reported  their  move- 
ments up  to  May  5,  when  Dr.  CoppingerJ  left  them  ; 
Lieut.  Beaumont  with  two  sledge  crews  journeying  to  the 
north-eastward  along  the  north  coast  of  Greenland,  all 
apparently  in  good  hcaltli.  A  very  iVu  days  after,  James 
J.  Hand,  A.  U.,  who  had  passed  the  winter  on  board  of 
ihtAUr/,  showed  S]nD|ltoms  of  scurvy.  As  soon  as  the 
nature  of  the  disease  was  decided,  Lieut.  Beaumont  de- 
termined to  send  Lieut.  Rawson  with  three  men  and  the 
invalid  back  to  Pdaris  Bay,  and  to  continue  the  explora- 
tion with  reduced  numbera.  Lieut  Wyatt  Rawson  parted 
company  on  his  return  on  May  1 1  ;  but  owing  to  two 
more  of  his  crew  breaking  down,  leaving  only  himself 
and  one  man  strong  enough  to  drag  the  sledge  on  which 
lay  the  principal  sufferer,  and  to  look  after  the  other  two, 
he  only  succeeded  in  reaching  the  depot  on  June 
James  J.  Hand  unhappily  dying  from  the  extreme  fatigue 
a  few  hours  after  the  arrival  of  the  party  at  Polaris  Bay. 
Out  of  the  other  men  forming  the  sledge  crew,  who  had 
all  passed  the  winter  on  board  the  Aurtf  only  one  of 
them — Elijah  Rayner,  Gunner,  R.imL— escapea  the  in- 
sidious disease  ;  George  Bryant,  ist  class  petty  officer 
and  ca[itnin  of  tlic  sledge,  and  Mich.itl  Kcg.in,  A.\'., 
were  both  attacked,  the  former,  although  in  a  very  bad 
state,  manfully  refused  to  the  last  to  be  carried  on  the 
sledge,  knowing  that  his  extra  weight  would  endanger  the 
lives  of  all. 

I  cannot  praise  Lieut.  Rawson's  conduct  on  this  occa- 
sion too  highly  ;  it  is  entirely  due  to  his  genial  but  firm 
command  01  his  party,  inspiriting  as  he  did  his  crippled 
band,  who  relied  with  the  utmost  confidence  on  him,  that 
they  succeeded  in  reaching  the  depdt  His  return  being 
totally  unexpected,  no  relief  was  thought  of,  nor,  indeed. 
Were  there  any  men  to  scni^.  On  June  7  Lieut.  Fulford 
and  Dr.  Coppir.gcr,  with  Hans  and  the  dog-sledge,  re- 
turntd  to  l'oi;iris  Hay  ciepo*  from  the  exploration  of 
I'etermann  P  lord  ;  and,  with  the  help  of  some  fresh  seal 
meat  and  the  professional  skill  and  care  of  Ur.  Cop- 
pinger,  the  malady  was  checked  and  the  sick  men  giadu- 
ally  regained  strength. 

Lieut  Beaumont,  continuing  his  joomey  on  May  31, 
sacoeeded  in  reaching  kt  8P  18^  N.,  long.  50°  40'  W.. 
discovered  land,  apparently  an  island,  but,  owing  to  the 
nature  of  the  ice,  probably  a  continuation  of  the  Green- 
l.md  coast,  cxtendinj;  to  l.it.  82  54'  \,,  long.  .;8'  33'  W. 
Jjy  tins  imic  two  tnore  ot  the  crew  showed  symptoms  of 
scurvy,  and  soon  alter  the  return  juurncy  was  commenced 
the  whole  party  were  attacked,  until  at  last  Lieut.  Beau- 
mont, Alexander  Gray,  sergeant-quartermaster  captain  of 
the  sledge,  and  Frank  Jones,  slolter,  were  alone  able  to 
drag,  the  other  four  men  having  to  be  carried  forward  on 
the  sledge  in  detachments,  which  necessitated  always 
double  and  most  frequently  treble  journeys  over  the 
rough  and  disheartening  icy  road  ;  nevertheless,  the  gal- 
lant band  struggled  manfully  onwards,  thankful  if  they 
made  one  mile  a  day,  but  never  losing  heart  ;  but  Lieut, 
licaunioni's  anxiety  being  intense  lest  relief  should  arrive 
tou  late  to  save  the  lives  of  the  worst  cast  s.  Not  arriving 
at  Polaris  Bay  on  the  day  expected,  Lieut.  Wyatt  Raw- 
son  and  Dr.  Richard  W.  Coppinger,  with  Hans  and  the 
dog-sledge,  started  on  June  22  to  look  (or  them,  the  two 
parties  providentially  meeting  in  Newman's  Bay,  twenty 
miles  mm  tlie  depdt.  The  following  day  Frank  Jones 
being  unaUe  to  drag  any  longer,  walked ;  leaving  the 


three  officers  and  Alexander  Gray  to_  drag  the  four  in- 
valids,  the  dogs  carrying  on  the  provisions  and  equipage. 
On  the  27th  Alexander  Gray  was  obliged  tO  give  in,  and 
the  officers  had  to  drag  the  sledge  by  themselves.  Gray 
and  Jones  hobbling  along  as  best  they  could.  On  the 
28th,  being  within  a  day's  march  of  the  dfpAt  with  the 
dogs,  the  two  worst  cases  were  sent  on  in  ch.irge  of  Dr. 
Coppinger,  and  arrived  at  the  end  of  the  march,  but  I 
regret  to  state  that  Charles  W.  Paul,  A.  B.,  who  joined 
the  expedition  from  the  Vdlomu  at  Disco^  at  the  last 
moment,  died  shortly  after  their  anival  The  remainder 
of  the  party,  helped  by  Hans  and  the  dogs,  arrived  at  the 
depdt  on  July  i,  and  it  being  impossible  to  cross  the  strait 
and  return  to  the  Disc  nrry  before  the  inval  ds  were  re- 
cruited, at  once  settled  themselves  down  for  a  inotith's 
stay,  those  able  to  get  about  shooting  game  lor  the  suf- 
ferers with  such  success  that  they  obtained  a  <',  iily  rr.tion 
of  fresh  meat.  It  was  entirely  due,  under  Providence,  to 
the  timely  assistance  dispatched  by  Lieut.  Rawson,  who, 
as  senior  officer  at  Polaris  Bay,  when  there  was  not  time 
to  cross  HaU's  Basin  and  inform  Ca^t.  Stephenson  of  his 
apprehensions,  acted  promptly  on  his  own  authority  and 
went  to  the  relief  of  Lieut.  Beaumonfs  party,  that  more 
casualties  did  not  occur. 

After  such  details  it  is  scarcely  necessary  f  ir  me  to 
allude  to  the  services  of  Lieut.  Beaumont.  The  command 
of  th'j  Greenland  sledges,  entailing  as  it  did  the  crossing 
and  recrossing  of  Robeson  Channel— which  in  1872  re- 
mained in  motion  all  the  season— required  even  greater 
care  and  judgment  than  is  always  necessary  in  the  leader 
of  an  Arctic  sledge  piuty.  My  confidence  in  Lieut  Beau- 
mont, as  eicpranedin  my  original  orders  to  him,  was 
fully  home  out  by  his  carefiu  conduct  of  the  party 
throughout  this  trying  and  most  harassing  march.  He 
IS  a  most  judicious,  determined,  and  intelligent  leader, 
'  and  as  such  I  being  his  services  to  the  notice  of  their 
Lordships. 

Capt.  Stephenson  by  personal  inspection  having  satis- 
fied himself  that  the  resources  of  the  Polaris  depot  were 
sufKcient  and  appropriate  for  the  subsistence  of  the  men 
detached  to  the  Greenland  shore,  althou^^h  naturally 
amdous  at  their  non-arrival  on  board  the  Dtscovery.  was 
not  alarmed  for  their  safety.  On  July  I3  Ueut.  Fulford, 
with  two  men  and  the  dog-sledge,  were  dispatched  across 
Hall's  Basin  to  I)i^,  ;ovLry  l!ay,  and  an  ivcd  there  on  the 
third  day,  having  fcurui  the  ice  ir.  motion  oii  the  west  side 
of  the  channel,  and  cxpi  ricnciiig  much  ililficulty  in  effect- 
ing a  landing.  On  the  receipt  of  the  news  Capt.  Stephen- 
son instantly  started  with  a  relief  party,  carrjing  medical 
comfotts,  and  arrived  at  Polaris  Bay  on  the  19th.  On 
the  following  day  the  ice  was  in  motion  on  both  sides  of 
the  channeU  On  the  39th  CapU  St^heoson,  with  Lieut 
Rawson,  Hans,  and  four  able  men,  witib  two  invalids  who 
could  walk,  started  with  the  dingy  for  Discovery  Bay, 
and  after  a  very  wet  journey  they  landed  on  the  west 
shore  on  August  2,  Lieut.  IVaumont  and  Dr.  Coppinger, 
with  tive  strong  men,  bemg  left  for  a  few  days  longer  in 
order  to  give  the  other  two  invalids  further  tune  to  recruit. 
The  whole  party  ultimately  re-crossed  the  .Strait,  and 
arrived  at  Discovery  Bay  on  August  14,  having  been 
absent  from  their  ship  1 30  days,  several  ol  the  party  who 
had  wintered  on  board  of  the  AUri  having  been  absent 
since  August  26  the  previous  year. 

Great  praise  is  doe  to  Dr.  Ridiatd  W.  Coppinger  for 
his  skilful  treatment  of  the  disease  ;  living  as  he  and  the 
party  did  for  from  six  to  eight  weeks  in  tents  on  an  Arctic 
j  shore  without  extra  resources  or  medicines,  except  at  the 
'  last,  it  is  much  to  his  credit  that  on  thrir  arrival  on 
board  the  Dssvovi'ry  all  the  i-aiicnts  were  ....le  to  perform 
their  ship  duties.  All  speak  in  the  highest  terms  of  Hans 
the  Esquimaux,  who  was  untiring  in  Ills  exertions  with 
the  dog-alcdge,  and  in  procuring  guie-<it  was  owing  to 
bis  patient  sail  in  shootug  seal  diat  tit.  Coppinger  was 
able  to  regulate  the  diet  somewhat  to  his  satisuction. 
Ueut.  Regmald  B.  Fulford,  and  Dr.  Richard  W. 
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pinger  cleared  up  all  doubt  about  the  nature  of  Peter- 
mann  Fiord,  having  reached  at  a  distance  of  nineteen 
miles  from  the  entrance,  the  precipitous  cliff  of  a  glacier 
which  stretcl'.eil  across  the  Fiord. 

On  considering  the  rcbuU  of  the  spring  sledging  opera- 
lioBS,  I  concluded  that,  owing  to  the  absence  of  land 
treocUng  to  the  northward  and  the  Polar  pack  not  being 
navigable,  no  ship  could  be  carried  north  on  either  side 
of  Smith's  Sound  beyimd  tlie  poattioo  we  had  already 
attained  ;  and  also  diat  from  any  maintainahte  position 
to  Smith's  Sound  it  was  impossible  to  advance  nearer  the 
pole  by  sledges.  The  only  object,  therefore,  to  be  gained 
ny  tilt-  l-xpedition  remaining  in  the  vicinity  for  another 
season,  .vould  he  to  extend  the  exploration  of  the  shores 
of  Grant  Laml  to  the  south-westward,  and  Greenland  to 
the  north-cast  or  eastward,  but  as  with  the  whole  resources 
of  the  expedition  1  could  not  hope  to  advance  more  than 
about  &fty  miles  beyond  the  positions  abready  attained  on 
those  coasts,  and  moreover,  althongh  Uie  ciew  were 
rjpidly  recovering  from  the  disease  which  had  attacked 
them,  they  woula  cettainly  be  unfit  for  employment  on 
extended  sledge  parties  next  year,  I  decided  that  the 
Expedition  should  return  to  England  as  soon  as  the  ice 
broke  up  and  released  the  ship.  It  was  with  the  very 
greatest  regret  I  felt  it  my  duty  to  give  up  the  very  inter- 
esting further  einnfaiationcf  me  noitliein  coast  ofufeeii- 
land. 

Although  pools  of  water  formed  along  the  tidal  crack 
in  the  ice  eany  in  Jun&  the  thaw  did  not  regularly  set  in 
before  the  last  week  01  the  nomtk.  On  July  i  water  in 
the  ravines  commenced  to  mn,  after  that  date  the  thaw 
was  very  rapid  both  on  shore  and  on  the  ice,  but  no 
clucided  motion  took  place  before  the  20th.  On  the  23id, 
with  a  stroni;  south-west  wind,  the  pack  was  driven  a  mile 
away  from  the  shore,  but,  as  in  the  autumn,  no  navigable 
channel  made  to  seaward  or  along  the  land  to  the  west- 
ward of  Cape  Sheridan.  On  the  26th  a  record  was  left  in 
a  cairn  erected  on  shore  detailing  the  work  performed  by 
the  c.xpcdiiion,  and  of  my  intention  to  proceed  to  the 
southward.  On  the  31st,  after  consldcnble  labour  to 
dear  away  a  passage  through  the  barrier  of  floe-bergs 
which  had  so  well  protected  us  during  the  winter,  we  cuc- 
ceeded  during  a  strong  south  west  wind,  which  drove  the 
pack  out  to  sea,  in  roumling  Cape  Rawson  and  entering 
Kobeson  Channel  on  our  return  voyage.  After  a  ten 
miles  run  along  shore,  through  a  fiirly  open  channel 
between  the  pack  and  the  cliffy  icc  foot  bordering  the 
coast,  we  were  stopped  by  a  heavy  floe  one-and-a-half 
miles  in  diameter  nii>piQg  against  the  land  four  miles 
north  of  Cape  Union,  and  there  beii^  no  other  protection 
attainable,  the  ship  was  secured  in  a  small  indentation 
among  a  group  of  grounded  floe-bergs  lining  the  shore  off" 
a  shallow  part  of  the  coast.  The  ice  in  the  otTing  drifted 
north  and  south  with  the  tides  in  a  nearly  compact  mass, 
that  near  the  shore  alone  beiog  loos^  but  in  no  way  navi- 
gable. 

Early  in  the  morning  of  August  i,  the  heavy  floe  which 
had  stopped  us  the  previous  day  commenced  to  move,  and 
was  soon  travelling  to  the  northward  with  the  whole 
Strength  of  the  tide  at  the  rate  of  one>and-a-half  miles  an 
hour,  scraping  along  the  ice  foot  as  it  advanced  towards 
tlie  ship  in  a  rather  alarming  manner.  Steam  being  for- 
tunately ready  we  cast  onT  and  succeeded  in  passing 
between  it  and  the  shore,  as  after  a  severe  wrench  against 
a  projecting  point  close  ahead  of  us,  a  channel  was  opened 
by  its  rebound,  as  it  coach-wheeled  round  the  north  point 
of  the  f.oe,  turned  m  towards  the  land  close  to  the 
position  which  we  had  vacated  a  few  moments  before. 

The  difference  between  an  ordinary  floe  and  Polar  Sea 
ice  was  here  exemplified  completely ;  the  former  com- 
posed of  iceabout  6  feet  in  thickness  on  meeting  with  an 
obstruction  is  torn  in  pieces  as  it  presses  past  it ;  the 
latter  being  some  80  or  ico  feet  thick,  quietly  lifts  any 
impediment  away  out  ti  its  course,  and  takes  no  further 


notice  of  it  Such  was  the  case  on  this  occcasion  :  the 
Polar  floe,  which  we  only  escaped  by  a  few  yards,  on 
nipping  against  the  heavy  breastwork  of  isolated  floc-bcrgs 
lining  the  coast,  some  of  them  40  feet  hit;h  and  many 
thousand  tons  in  weight,  which  had  lately  formed  our 
protection  from  the  smaller  ice  pieces,  tilted  them  over 
one  alter  anotlier,  and  forced  them  hiner  up  the  land- 
slope,  like  a  giant  at  play,  without  leodviiig  the  slightest 
barm  itself  not  a  piece  breaking  away.  It  was  most  pro- 
vidential, that  byitstwisting  round  the  Altrtvna  enabtod 
to  escape  out  of  the  trap  in  which  she  was  inclosed. 

Steering  onward,  so  close  to  the  shore  ice-cliff — from 
20  to  40  feet  high,  and  having  ten  to  twenty  fathoms  water 
alongside  it — that  the  quarter-boats  touched  on  several 
occasions,  we  reached  within  two  miles  of  Cape  Union, 
but  in  consequence  of  the  pack  remaining  close  in  at  the 
cape,  both  during  the  flood  and  ebb  tidies^  iSb/t  ship  was 
again  brouglitto  a  stop.  Fortunately  we  were  Mie  to 
secure  her  abreast  of  a  large  water-course,  the  atnam  of 
which  had  been  powerful  enough  to  undermine  the  ice* 
difl'  to  such  an  extent  as  to  allow  fifty  yards  of  it  to  break 
away  and  float  olT to  sea  ;  this  left  just  sufficient  space  in 
which  to  secure  the  ship  alongside  the  beach  in  such  a 
manner  that  in  the  event  of  a  nip  taking  place  she  would 
merely  be  forced  on  the  shore  before  the  floe  itself 
grounded.  Here  we  were  delayed  for  twenty-four  hours 
with  the  boabi  from  the  exposed  side  lowered  down  and 
moored  in  shore  for  safety. 

At  half  flood,  the  south-running  tide,  a  narrow  lead  of 
water  farmed  round  the  cape  j  steam  was  got  up  imme- 
diately, but  owing  to  delay  in  shipping  the  rudder  con- 
sequent on  the  tide  running  towards  the  bow  carrying  it 
under  the  ship's  bottom,  the  ice  closed  in  again  before  I 
could  get  round  ;  it  also  cut  us  olT  from  our  Iriendly  little 
haven,  and  I  was  ihercfuri.:  obliged  to  secure  the  ship  during 
the  north-running  tide  in  a  slight  indcniation  in  the  high 
cliffy  ice-foot.  Fortunately  Ming  within  half-a-mile  of 
Cape  Union,  the  run  of  the  ice,  as  it  passed  to  the  north- 
ward round  the  Cape,  kept  at  about  twenty  yards  from 
the  land  until  after  it  had  passed  our  position  ;  only  the 
lighter  ice  pieces  scraping  their  way  along  the  ship's  side. 

As  we  would  be  exposed  to  the  whole  pressure  of  the 
icc  duiing  the  south-going  tide,  at  4  P.M.,  low  water,  it 
being  calm  and  no  prospect  of  a  westerly  wind  to  open  a 
navig.able  passage,  I  cast  olV  and  l)ored  sliori  distance 
into  the  pack  with  the  purpose  of  illowinj^  the  ship  to 
drift  round  the  Cape  with  the  flood  or  south-going  tide. 
The  ice  carried  her  with  it  about  a  quarter  of  a  mile 
distant  from  the  land,  with  no  navigable  water  in  si^ht, 
die  whole  padc  mofivg  steadily  together  without  nipping 
to  any  neat  atteat  As  we  passed  we  noticed  that  the 
firont  of  the  ice-feot  was  perfectly  smooth,  and  would 
afiord  no  protection  whatever  if  we  were  obliged  to  leave 
the  pack.  As  the  tide  slackened  we  succeeded  with  great 
trouble  in  steaming  out  of  the  pack  just  as  the  ice  com- 
menced to  set  10  the  northward  with  great  rapidity.  As 
it  remained  slack  for  some  twenty  yards  from  the  beach, 
we  were  able  to  proceed  slowly  to  the  southward,  close  to 
the  ice-foot  ;  the  midship  boats  being  turned  la-board, 
but  the  quarter-boats  which  could  not  be  protected,  being 
in  coasuat  peril  of  a  sqoeese  The  water  cnanne! 
widened  considoably  as  we  approached  Lincoln  Bay, 
and  we  crossed  it  without  any  trouble,  and  arrived  with- 
in live  miles  of  Cape  Bccchey  before  the  tide  turned,  to 
run  south  again,  when  I  secured  the  bhi,i  alongside  a 
heavy  polar  floc  piecc,  with  the  hope  of  again  drifting 
south  ;  but  finding  that  the  lighter  pieces  of  ice  were 
drifting  faster  and  gradually  inclosing  us,  1  was  obliged 
to  cast  ofl^  and  with  much  trouble  succeeded  in  reaching 
the  north  side  of  Cape  Beechey,  before  the  north  running 
tide  made  at  noon,  August  3.  After  two  hours  waiting^ 
there  being  plenty  of  water  space  to  the  northward,  a 
channel  opened  and  allowed  us  to  get  round  the  Cape. 
Here  the  cliffy  ice-foot  comes  to  an  end  with  the  precipi- 
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torn  Uad.  South  of  the  Cape  the  land  slopes  down  to 
tfte  sboie  llnsi  and  is  firanted  by  a  breast-work  of  broken 
off  floe-ber(r«  similar,  but  somewliat  smtller,  than  those 

liainf  the  shore  of  the  Polar  Sea  ;  amonij  these  th"  <h'p 
was  secured  in  three  fathoms  water  within  twenty  Viinis 
o(  the  shore,  a  mile  south  of  the  Cape,  and  considering 
our  much  more  exposed  pDsition  durin;,'  the  winter,  I 
thought  the  ship  secure. 

During  August  4  the  wc.Uhcr  w.is  overcast  with  snow 
squalls  from  the  south-nest,  with  a  low  barometer  but  not 
much  wind.  As  the  ice  bad  closed  in  and  locked  the 
ship  up  completely,  the  sportsmen  visited  the  lakes  where 
three  musk-oxen  had  been  shot  the  previous  summer.  A 
number  of  geese  were  found  all  unable  to  fly  ;  the  oM  ones 
moulting  were  nearly  feathcrless,  and  the  younsj  ones  not 
yet  having  grown  theirs  ;  consei|;icntlv  fifty-seven  were 
capturfd,  a  very  wclcDine  supply  for  the  Invalids,  of  whom 
we  had  ten  still  remaining.  The  ice  remaining;  close, and 
being  only  twenty  miles  from  the  Discovtry,  Mr.  Kgerton, 
with  a  seaman  for  a  companion,  was  sent  to  her  on 
AiMHSt  S  with  orders  for  her  to  prepare  for  sea.  They 
had  a  rough  and  tnmblesome  sndk  over  the  hills,  bat 
anrlved  the  same  evening. 

During  our  detention  in  this  position,  the  pack  in  the 
offing  drifted  up  and  down  the  str.ait  with  the  tide,  the 
wind  having  tlie  eiTer.t  of  increasing  the  speed  of  the 
current,  and  the  duration  of  its  tlow  both  toivards  the 
north  and  the  south.  Although  the  ice  iicr'Hv  was  of  a 
considerably  lighter  character  than  that  in  the  I'olar  Sea, 
Orat  die  northern  entrance  of  Robeson  Channel,  a  number 
of  heavjr  Polar  floes  passed  as,  driven  to  the  southward  by 
the  northerly  wind,  and  set  into  Lady  Franklin  Sound 
and  Archer  Fiord  rather  than  down  Kennedy  ChanneL 
In  fact,,  tha't  Sound  may  be  eon^ered  as  a  poclcet 
raceiving  all  the  heavy  ice  driven  south  through  Robeson 
Channel,  ami  retaining  it  unld  the  prevailing  westerly 
winds  carry  it  to  to  the  northward  again,  and  clear  out 
the  Sound  ready  to  be  re-lilled  when  the  north  wind 
returns.  It  is  only  during  seasons  when  northerly  winds 
prevail  consider.ib1y  over  the  westerly  ones,  that  the 
heavy  Polar  ice  is  carried  south  in  laij^  qoantities  into 
Smith's  Sound  and  Baffin's  Bay. 

On  August  6  tlw  wind  increased  consideral>ly  from  the 
nonh  until  it  blew  a  gale.  During  the  height  of  the  flood 
or  south-going  tide  a  soccession  of  heavy  floe  pieces 
passed  us  drifting  down  the  strait,  toying  with  our  barrier 
of  outlying  protection?,  and  turning  one  large  one  cam- 
plctely  topsy-turvy.  It  was  firmly  a^jround  in  tutlve 
fithoms  water  on  an  off  lying  shoal  some  zon  yards  from 
the  main  line  of  the  lloe-berg>,  and  on  this  and  the 

itrevious  days  had  been  of  great  service  in  keeping  the 
ine  of  the  drifting  pack  at  a  safe  distance  from  us  ;  but 
on  tliis  occasion  tlte  point  of  a  laive  floe  which  was  drift- 
ing soalb  dose  in  shore  brought  the  weight  of  the  whole 
pack  on  the  doomed  mass.  As  it  received  the  pressure  the 
floe-ber|r  was  reared  up  in  the  air  to  its  full  height  of  at 
least  f)0  feet  above  water,  and  turning  a  complete  somer- 
sault, fell  over  on  its  back  with  a  tremendous  splash, 
breaking  into  ;i  ninnbcr  of  jiicces  with  a  great  commotion 
and  raismg  a  wave  sufiiciently  to  roll  the  ship  consider- 
ably. Our  protecting  floe-berg  canied  away,  the  ice 
moved  in,  forcing  the  lighter  iloe-bergs  one  after  the 
ether,  as  they  became  exposed  farther  in-shore,  and  at 
last  napped  the  ship  slightly.  Tliis  evening  Lieut.  Kawson 
and  two  seamen  arrivM  firom  the  Discovery  with  news  of 
the  Greenland  division  of  sledges.  On  the  morning  of 
August  7,  with  the  wind  blowing  slightly  off  the  land,  the 
ice  eased  utt  'lujre,  and  cleared  the  nip  round  the  ship, 
but  did  not  allow  me  to  move  to  a  more  sheltered  posi- 
tion. In  the  afternoon,  a  temporary  opening  occurring. 
Steam  was  raised  and  the  rudder  shipped,  but  owing  to 
some  of  the  ropes  fouling,  the  Luter  was  not  ready  before 
the  ice  closed  in  and  imprisoned  w  «gain.  During  the 
night  tlw  irind  iacieaMd  oonsidffabljr,  and  iritfa  tba  sooth 


running  tide  the  ice  was  being  carried  past  us  at  the  rate 
of  two  miles  an  oour.  Owing  to  several  heavy  pieces 
groundtni;  outside  our  line  of  oarrier  ice,  the  inner  edge 

of  the  pack  was  guided  more  towards  our  position,  and  at 
last  t*o  heavy  pieces  wedged  ihemsclves  against  th'j  ship, 
the  inner  one  grounding  alon;iside  the  ship  after  forcing 
her  very  close  to  the  sho-e,  and  nipjin.j  her  to  such  an 
exten'.  that  the  sh')i  was  raised  baJi'y  3  le  t  As  the  tide 
rose  the  lij;hter  ice  iu-shorc  gradually  forced  its  way  under 
the  ship's  battuni  an  1  relieved  the  pressure  somewhat  ;  so 
that  after  four  hours  she  was  only  raised  about  6  inches 
above  her  usual  draught  of  water. 

As  there  was  no  v  no  hope  of  releasing  the  ship,  except 
by  cutting  do«yn  the  heavy  piece  of  ice  which  was  aground 
outside  us,  all  hands  were  set  to  work  with  pickaxes  to 
lighten  it.  On  August  10,  alur  three  days'  work,  the  ice 
having  been  sufficiently  reduced,  tl  jaled  at  the  tup  of  high 
water,  and  released  the  ship;  the  main  pick  moving  off 
shore  at  the  same  time,  we  advanced  five  mdes,  and  on 
the  following  day,  after  much  trouble,  succeeded  in  join* 
mg  compiny  with  the  Discovery.  Sotding  all  my  nek 
men  to  the  Diseovery^  the  Atert  was  secured  at  the  en- 
trance of  the  harbour  reaiy  to  start  for  Polaris  Bay  to 
relieve  Lieut.  Beaumont  immediately  the  ice  permitted  me 
to  crosi ;  but  his  arrival  on  August  14,  as  before  stated, 
fortunately  rendered  this  passige  unnecessary.  The  />//- 
iovcry  havin.^  cmbarke.1  her  coals  and  provisions,  both 
ships  were  now  icaly  to  continue  tli',-ir  vo\ai;e  tii  i'lC 
southward,  but  althati^jh  water  was  observed  in  Kennedy 
Channel,  the  whole  of  Lady  Franklin  Sound  remained 
tilled  with  the  ice  brought  to  the  southward  by  the  late 
northerly  gale.  While  waiting,  ready  to  Start,  each  of  the 
ships  tailed  on  shore  at  nearly  low  water,  but  floated 
again  without  damage; 

We  were  delayed  here  with  cdm  weather  and  con- 
sequent little  motion  in  the  ice  until  August  20,  when, 
a  chance  offering,  we  pushed  our  way  throujjh  the 
pack,  which,  gradually  opening;  as  we  advanced,  led 
us  into  comparatively  open  water  off  Cape  l.iebcr, 
«rher<;  a  strong  south-westerly  wind  had  been  blow- 
ing for  several  days  but  had  not  been  able  to  force 
its  way  acnna  the  ice  in  Hall's  Basin.  As  we  neared 
Cape  Lawrenee,  die  iee^  which  had  been  getting  closer  as 
we  advanced  south,  became  so  close  that  we  must  either 
return  north,  run  into  the  pack,  or  secure  the  ships  to 
some  of  the  grounded  lloe-ber^s  or  icebergs.  1  chusc  the 
latter,  and  ent;rin^  the  bay  immediately  south  of  the 
cape,  wc  tollowcd  the  coast  until  we  found  ourselves  in  a 
large  inner  basin  perfectly  land-locked,  and  I  made  the 
ship>  f.i-t  v.  ith  perfect  contidcncc,  although  with  the  spring 
ilood-iidc  the  ice  was  floating  sluggishly  in  and  gradually 
tilling  up  the  bay.  It  happened,  unfortunately,  that  at 
the  very  top  of  high-water  a  rather  insignificant'lodting 
piece  of  ice  pressed  i^ainst  the  ship,  when  the  floc-berg 
in-shore  of  us,  and  against  which  the  ship  was  resting, 
having  floated  with  the  spring  tide,  a'lowcd  itself  to  be 
piessed  in-shore.  and  suddenly  we  found  the  ship  .iground 
forward  with  deep  water  under  the  stern.  Bcfoicany  means 
could  be  taken  to  rclcise  her  from  this  position  the  tide 
had  fallen  14  feet  at  low  wa'er,  leaving  the  fore  foo'.  and 
keel  bare  as  far  aft  as  the  fore  channels,  the  ship  lying 
over  on  her  bilge  at  an  angle  of  twenty-two  degrees.  As 
the  tide  rose,  the  ship  was  lightened,  the  cables  battled 
aft,  and  the  anchors  lowered  on  to  suitable  pieces  of  ice. 
One  of  these  was  then  hauled  astern  to  a  proper  poMtion, 
when  by  blowing  up  the  ice  the  anchor  w.is  I,ud  out  witti 
great  ease.  .At  high  wa'er  the  ship  was  hauled  oti'  with- 
out having  received  any  injury.  On  .August  iz  a  south- 
west wind  opened  a  passable  ,again,  of  which  immediate 
advantage  was  taken,  and  we  proceeded  to  the  southward 
as  far  as  Cape  Collinson  with  only  the  ordinary  troubles 
in  ice  navigation,  dunn;,^  thick  snow-Storms,  misty  weather, 
and  strong  bead  winds.  OJ  the  Cl^  oiring  to  the  Alert 
being  oUiged  to  bode  astem  to  «aca^  s  alfb  the  two 
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ships  fouled  for  a  few  moments,  nnd  the  Pisco'.'ery  lost  a 
boat's  davit,  but  by  smart  and  skilful  management  saved 
the  boat.  1  mny  here  add  that  such  has  been  t^c  fkil! 
displayed  by  the  officers  of  the  watches  of  the  Alert  nnd 
Discot'ery,  although  the  two  ships  have  frequen^ly  been 
aeceisanly  within  teaching  distance  of  each  other,  and  of 
tile  lee>dmi  and  beiga,  this  is  the  oolfaeddent  of  conse- 
aienee  iriikh  oconcd  daring  the  vojFife.  The  ice 
ooeing  in  aheHd,  Ae  two  ihipi  were  toaat  ftst  inside 
some  enMnded  ioebeip  in  Joiner  Bey,  one  mile  north  of 
Cape  McGintocir. 

In  Rawlings  Bay,  south  of  Cape  Lawrence,  icf^lwrgs 
are  found  for  the  first  time  on  cominj;  from  the  nortluv.ud. 
All  to  the  northward  mny  be  considered  as  floe  b'jrt^s. 
Few  even  of  the  initiated  can  distinguish  one  from  the 
other,  so  like  are  they  ;  and  certainly  any  stranger  would 
be  deceived,  the  floe-bergs  being  frequently  laiger  than 
fbe  icebergs.  The  ice>foot  is  also  totally  difliErant,  being 
Ibnned  by  the  prastiire  of  lighter  ice^  it  does  not  pni)ea 
into  anch  deep  water;  consequently,  wbeieaswe  ooold 
secure  the  ship  alongside  the  icc-foot  in  Robeson  Channel 
with  confidence  of  her  not  grounding,  in  Kennedy  Channel 
and  all  pans  to  the  South  of  it  there  is  onlj  ooe fitthom 
water  alongside  the  icy  cliff  at  low  water. 

.Starting  again  in  the  evening,  as  an  increasing  south- 
west wind  gradually  opened  the  ice  to  the  southward,  we 
crossed  Scoresby  Bay,  which,  extending  fro:u  i  hcen  to 
twenty  miles  in  a  sonth-weat  diiectioBy  was  perfectly  clear 
of  ioe,  Ae  fresh  breeie  Uewing  down  it  railing  •  tea 
whidi  catiied  the  ships  to  pitch  slighdy,  and  materially 
•topped  their  speed  through  the  water.  Approaching 
Cape  Fr.Tzer,  the  wmd  wa';  l)lo-.v;ng  .T  whole  gale,  and  I 
was  forced  to  expend  much  coj]  in  reachmg  Nlaury  Bay 
immediately  north  of  it,  and  ir.  which  the  two  ships  were 
anchored  among  a  lot  of  grounded  ice,  but  the  squalls  off 
the  land  rendered  it  anything  but  a  safe  or  comfortable 
position.  We  were  delayed  three  days  rounding  Cape 
rraier  and  Cape  Hayes,  the  torn ing  pomt  of  the  channel, 
and  conseqaeoftly  a  trottbicsooM  piece  of  navigation.  On 
the  25th,  a'ter  twice  being  driven  back  into  Maury  Bay, 
we  succeeded  in  securing  the  ships  inside  some  grounded 
icebergs  near  Cape  Louis  Napoleon,  the  same  in  all  pro- 
bability th.-it  sheltered  OS  wium  bound  to  the  nortlkinni 
the  previous  spring. 

Much  has  been  said  concerning  the  expected  diffiruliy 
of  passing  Cape  Fnizer,  on  account  of  the  two  flood  tides, 
one  coming  south  irom  the  Polar  Sea,  and  the  other 
north  from  the  Atlantic,  being  supposed  lo  meet  tber^ 
and  by  so  doing  collect  a  quantity  of  ice  in  die  neigh- 
iMorhood.  Were  ice  navigation  dependent  on  tidal  cur- 
fcnts  alone,  then  at  the  position  of  slack  water,  where 
there  is  a  minimum  ebb  and  flow,  a  vast  quantity  of  ice 
might  be  collected  by  the  two  flood  tides,  but  on  the  other 
hand  there  would  be  an  equal  cl-.ar.cc  of  the  two  tulei 
carrying  it  away  in  opposite  directions  ;  however,  as  wind 
is  of  far  greater  importance  than  tidal  movement,  the 
case  need  not  be  considered.  The  two  tides  do  meet  at 
Cape  Ftaser,  die  actual  nooitiom  varying  a  few-  miles  north 
or  sooth  according  to  tne  prevailing  wind,  and  also  the 
ice  is  certainly  aconnnlated  immediatety  about  ami  sooth 
of  the  cape  in  great  abundance.  But  this  is  owing  to 
the  ending  of  Kennedy  Channel,  and  the  strait  widening 
considerably  at  that  place  into  Smith's  Sound  proper. 
Whde  many  causes  tend  to  keep  narrow  channels  clear, 
cnlar^jcd  seas  with  WUTOW  OOtlctS  MO  Mltunlly  encum- 
bered with  ice. 

I  found  no  greater  danger  or  troahle  in  passing  Cape 
Frater  than  In  na^gating  elsewhere,  escrat  from  what  is 
caoaed  by  that  cape  being  die  turning  point  of  the  coast 
line,  wdicre  no  one  wind  blowing  np  or  down  the  strait  is 
able  to  clear  away  the  ice  on  the  north  and  south  sides  of 
the  rape  at  the  same  time.  Struyj^lmg  slowly  and  patiently 
along,  gaining  about  one  mile  a  day  by  moving  forward 
front  the  pratcoUoB  of  one  stranded  iorimg  lo  that  of 


another,  shf;ht  movcnu^nt--  ii:  the  ice  during  the  calm 
weather  aUowe'i,  and  liihoUijh  obliged  lo  enter  the  pack 
occasionally,  always  keeping  as  near  the  shore  as  prudent, 
we  rounded  Cape  Louis  Napoleon,  and  on  the  29ih 
arrived  at  Prince  Imperial  Island,  in  Dobbin  Bay,  every- 
one heartily  thankful  to  be  out  of  the  pad^  clear  of  the 
straggling  icebergs,  and  for  the  ships  to  be  secored  to 
fixed  ice  once  more. 

During  the  previous  wedc  we  had  experienced  mvdi 
nbty  weather  with  a  heavy  fall  of  snow,  measuring 
five  inches,  which  changed  the  whole  aspect  of  the 
land  by  reclothing  the  riclilv  tinted  stia'ified  mountains 
with  tl'eT  winter  ),;arb,  J'roja  whith  they  had  only  been 
free  for  a  bVnort  s-ven  weeks  ;  afterwards  the  snow  only 
melted  slightly  in  the  low-lying  valleys.  A  northerly  wind 
now  set  in,  not  strong  enough  to  effect  the  movements  of 
the  ice  materially,  but  suffi:iently  so  to  clear  the  atmo- 
sphere and  lower  the  temperature  considerably  below 
freezing-point ;  after  this  ditte  the  young  sespice  formed 
continually  d  «y  and  night.  As  the  mist  cleared  away  it 
disclosed  a  fine  panorama  of  lofty  snow-clad  mountains 
with  glacier-fUled  valleys  intervening  ;  one  large  one  ex- 
tending 'O  the  shore  rii^ch.irsjes  numerous  icebergs  into 
Dobbin  Bay.  This,  the  largest  disehart;ing  glacier  on  the 
west  shore  of  Smith  .Sound,  was  named  alter  the  Lmpress 
Eugenie,  who,  besides  taking  a  personal  interest  in  the 
expedition  by  lier  thoughttul  present  of  a  number  of 
homely  bot  most  useful  artielcs,  added  considerably  to 
the  oomfoit  and  amusement  of  each  individuaL 

On  September  i  we  crossed  Dobbin  Bay  and  succeeded 
in  securing  the  ships  to  an  iceberg  aground  only  a  quarter 
of  a  mile  from  the  depAt  of  provisions  left  by  us  the  pre- 
vious spring  a  few  miles  north  of  Cape  Hawkes,  but  such 
W.1S  the  thickness  of  the  newly-formed  ice  that  boat  work 
was  nearly  out  of  the  question  ;  by  working  m  the  cracks 
opened  by  thr  ebb  tide  some  of  the  provisions  were  em- 
barked, but  there  is  still  a  boat  and  a  large  quantity  of 
biscuit  left  on  shore  there.  The  same  reason  prevented 
my  iankiiiy  on  Washington  Irving  Island  and  visiting 
oar  owncMrn  until  theuird  day,  when  the  spring  tide 
havini^  opened  a  water  passage  I  found  that  our  notice 
had  not  been  visited  since  we  left  it.  The  two  old  caims 
erected  by  former  travi-llers  were  ay.ain  vi  Mt  d  ;  thelicbens 
which  had  spread  from  stone  10  stone  proving  that  they 
are  undoubtedly  of  vi  ry  ancient  date.  They  were  pro- 
bably erected  to  mark  the  farthest  north  point  reached  by 
one  tjf  our  enterprisiog  and  gallant  predecesson  who 
never  returned  home. 

On  September  3  a  lane  of  water  opeoinf  alang  show 
to  the  westward  of  Cape  Hawks,  every  saeitioft  was  made 
to  reach  it,  but  owing  to  the  newly  nude  Ice,  which  by 
cerr.cnting  together  a  number  of  loose  pieces  of  old  ice 
formed  a  barrier  heiueen  us  und  the  water,  we  only  suc- 
ceet'ed,  after  long  perseverance,  m  ramming  our  way 
through  it  at  a  large  expenditure  of  coal.  After  rounding 
the  Cape,  the  pack  by  drifting  away  from  the  land  had 
left  unfrozen  water  and  numerous  detached  small  tloes, 
which  forced  us  to  make  a  very  serpentine  course,  and 
occasionally  to  pais  within  thirty  yards  oi  the  low  ice- 
foot on  the  shore,  lortunately  always  finding  deep  water. 
The  outer  pack,  consisting  of  heavy  ice,  was  closely 
cemented  together  by  this  year's  frost  ;  it  contained  fewer 
icebergs  than  we  observed  last  year. 

We  succeeded  in  reaching  Allman  B.iy,  !i  ill- way  be- 
tween Cape  Hawks  and  Franklin  Fierce  Imv,  but  here 
the  water  ended,  and  the  new  ice  was  so  strong  that  I 
thought  it  better  to  wait  for  the  chance  of  an  opening 
instead  of  forcing  our  way  through  it  with  full  steam. 
On  the  foUowij^  da^",  no  sign  of  an  opening  occurrii^, 
and  wishing  to  got  to  a  more  sheltered  position  on 
the  western  side  of  die  bay,  the  Discwtiy  being 
better  adapted  for  the  work  than  the  Ahrt,  led  the 

I way  under  full  steam  forcing  a  canal  through  the 
ice,  which  was  i  to  3  inches  thic^  She  was  levenl 
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times  compietdy  stopped,  until  with  all  hands  moning 
from  side  to  side  on  the  upper  decic  and  railing  Ae  ship, 

sbc  clearf  d  herself  and  obtained  headway  asain.  At  the 
head  of  Alhiian  Bay  we  found  a  long  valley  leading  down 
from  the  lofty  hills  far  back  in  the  interior  filled  with  a 
gigantic  glacier,  probably  extending  eastward  nearly  to 
iJcibbin  IJay.  It  was  named  after  Mr.  Evans,  the  Pre- 
sident of  the  Geological  Society.  In  the  Bay  the 
temperature  of  the  surface  water  was  32°,  whereas  since 
the  frost  bad  set  in  wc  had  not  met  with  any  above  30. 
On  testiog  it  was  found  to  be  nearly  fresh,  which  fully 
accoonted  for  the  increased  thickness  of  the  newly  Conned 
ioe.  We  afterwards  fomd  the  same  phenomenon  fai  die 
nelghhourhood  of  each  glacier  stream  that  we  passed, 
proving  that  the  water  under  the  glaciers  being  cut  off  from 
the  increasing  cok!  remains  unfrnrcn,  and  runniiii;  :ift  .  r  tlic 
tcmpcr.-iture  of  the  air  is  considerably  below  freezing'  point. 

The  ice  p;c\  eiued  our  further  movement  until  .Septem- 
ber 6.  Early  on  the  7th,  after  one  halt  to  allow  the  ice  to 
open,  we  reached  Norman  Lockycr  Island,  with  water 
channels  for  a  third  of  the  way  across  Princess  Marie 
Bay.  The  season  was  now  getting  so  late  that  one  false 
step  wotild  probably  entail  our  passing  another  winter  in 
tlM»e  seas  without  any  adequate  result  being  derived ; 
therefore  before  attempting  to  cross  the  bay  I  walked  to 
the  summit  of  the  island  with  Capt.  Stephenson,  and  from 
there  we  had  the  cheerinj^  prospect  of  seeing  a  large 
space  of  open  water  some  twenty  miles  distant  from  us 
which  we  knew  would  extend  to  the  entrance  of  Smith's 
Sound,  with  only  a  few  troub!('>,o:iH  -looking  nips  between 
us  and  it.  Making  a  ti^'n.i!  to  '.he  ^hip^  '..e  hurried  on 
board,  and  with  the  exception  of  one  nip  which  cost  us  aii 
hour  to  clear  away  with  all  bands  on  the  ice,  and  Ae 
Discovery  chaigiag  at  it  repeatedly  with  iiill  steam,  we 
succeeded  in  getting  two-thirds  of  the  distance  across  the 
Bay ;  but  then  we  wen  slapped  bjrthrea  ettensifv  Paleo- 
crystic  floes  which  tottled  in  between  some  groanded 
bergs,  and  Cape  Victori.i  prevented  the  ice  from  drifting 
out  of  Princess  Marie  Hay.  The  open  water  was  now  In 
sigbt  from  the  mast-head,  but  the  supply  of  coal  was 
getting  so  l"w  ili.it  if  we  did  not  succeed  in  releasing  the 
ships  the  allowrincc  for  the  second  winter  would  h.ivc 
to  be  much  reduced.  On  the  9th,  as  the  ice  moved  at  the 
change  of  tides,  we  advanced  about  a  mile.  On  the 
morning  of  the  loth,  observing  that  the  heavjr  ice  was 
likely  to  pass  dear  of  the  icebergs  which  imprisoned  it, 
steam  was  cot  up  readv,  and  five  minutes  after  the  cliaonel 
was  opened  we  passed  through  and  CmumI  oondves  dear 
of  Cape  VictMla. 

After  this  there  was  only  one  serious  obstacle  to  our 
advance-  Owing  to  the  very  calm  weather  the  new  ice 
had  now  frozen  so  strong  that  full  steam  was  always 
necessary,  particularly  so  w  hcicvcr  we  had  to  force  our 
way  through  ice  where  scattered  pieces  of  old  ice  had  been 
re-frozen  closely  together.  At  our  last  barrier  of  this 
kind,  alter  the  AUrl  had  repeatedly  charged  the  nip  with 
full  steam  and  considerable  speed  on,  with  no  man,  Uie 
Diuavtry  nmged  up  alongside,  and  Uiere  lieiog  a  narrow 
piece  of  lieav]|r  ice  which  woiud  prevent  the  two  ships 
actually  touching,  we  made  a  charge  together,  and  suc- 
ceeded in  forcing  the  bairicr  and  g.iining  the  open  water 
beyond.  From  here  the  water  channel  jurmittcd  me  to 
make  a  clear  run  for  Cape  .Sabine,  the  ice  opening  as  we 
adv.mcid  vintil  none  was  in  sight  from  the  mast-head. 
On  jiassin^'  the  entrance  of  Hayes  Sound  a  considerable 
quantity  of  ice  was  observed  some  distance  inside  it. 

In  comparing  the  voyage  of  the  Polaris  and  that  of  the 
Alert  and  Discovery,  1  believe  that  a  vessel  might  have 
passed  up  the  diannel  with  equal  fortune  as  the  Polaris 
without  encootttrring  ice  dimng  tin  south-west  gale  wc 
eapeiienoed  in  the  middle  of  September,  1875.  The  lieavy 
sea  which  on  that  occasion  was  produced  in  Robeson 
Channel  indicited  tli.it  there  was  a  considerable  stretch 
of  clear  water  to  the  southward.   The  difficulty  would  be 


the  choice  of  a  starting  point  so  late  in  the  season  after 
the  frast  has  set  hi.  If  carefully  navigated,  a  vessel,  al- 
though kept  ready  to  make  a  start,  ought  by  that  time  to 
be  secured  in  a  sheltered  position  fit  for  winter  quarters  ; 
and,  therefore, wooltl  most  prob.iVjly  be  unable  to  reach  the 
channel  of  open  w.iter  when  it  formed.  If  incautious,  she 
would  be  .-'.3  helpless  in  the  pack.  Thebeit  starting  points 
are  Port  Foulke  and  Port  Payer,  at  the  entrance  of  Smith's 
Sound.  The  Polatii  quick  passage  north  was  entirely 
due  to  her  leaving  the  entrance  of  Smith  Sound  at  an 
opportune  moment  late  inHtefleason  ;  had  she  left  at  any 
other  time  slie  wotUd  have  u^erieoced  the  same  trouble 
in  gettmg  north  in  iSyt  as  in  returning  south  die  follow- 
ing year.  There  was  as  much  in  the  channel  in  1871  as 
in  1872—75—76.  To  the  latitude  of  Polaris  or  Discovery 
Hay,  if  no  acciilent  hajipens  to  the  ship,  the  pass.ige  may 
probably  be  made  with  perseverance  most  years  by  start- 
ing early  in  the  season,  Dut  it  will  at  all  times  he  a  moat 
dangerous  one. 

In  Robeson  Ciianncl  the  difficulties  are  greatly  in- 
creased, and  the  passage  may  be  said  to  depend  as  much 
on  a  fortunate  combination  of  drcumstances  as  on  skilful 
navigation.  The  present  expedition  was  »  days  in  going 
and  returning  between  Cape  Sabine  and  Discovery  Bay, 
the  distance  being  250  miles ;  7  days  in  proceeding  from 
Discovery  Bay  to  the  Arctic  Sea,  and  12  days  in  return- 
ing, the  distance  bein?'  76  miles. 

Sail  was  only  used  once  on  the  passage  north,  the 
distance  run  being  zq  miles,  it  was  never  used  during  the 
passage  south.  It  is,  therefore,  tot. illy  out  of  the  question 
a  sailing  vessel  ever  making  the  vo\  ige  ;  nevertheless,  as 
full  steam  was  only  necessary  on  two  occasions,  a  power- 
ful steamer  Is  not  necessary.  When  the  ice  is  decidedly 
closing  no  power  at  present  available  is  of  the  slightest 
use ;  wlien  it  is  opening,  easy  speed  generally  carries  tlie 
ship  along  as  fast  as  the  Ice  dears  awa^in  advanoe  of 
her ;  it  is  rarely  that  a  quick  dash  forward  is  necessary. 

In  a  very  exceptional  season  a  ship  might  be  ca!^:i-nl 
nearer  towards  Cape  Joseph  Henry  than  Floebeti;  Uc.ich 
on  the  west  shore,  and  probably  into  Newm.an  li.iy  on 
the  east  shore  of  the  entrrtncc  to  Robeson  Channel  ;  but 
from  the  experiences  we  ha\c  g  iincd  1  moit  confidently 
report  that  no  vessel  will  ever  round  the  promontory  of 
Cape  Joseph  Henry,  or  pass  bqrond  Dipe  Brevoort  in 
navigable  water. 

Every  observation  indicates  that  the  last  lew  yean 
have  been  mild  at  the  settlements  on  the  west  coast  of 
Greenland,  and  open  seasmis  iriti*  regard  to  the  ioe  in 
Baffin's  Bay ;  Uttle  or  none  having  been  met  with  north 
of  Cape  York  in  July  and  August.  The  settlement  at  the 
Whale  Fish  Islands  has  been  temporarily  withdrawn, 
owing  to  the  thin  state  of  the  ice  rendering  the  fishing 
dangerous  ;  and  the  temf)erature  of  tlic  water  as  we  pro- 
ceeded south,  through  BafTm's  Bay,  was  so  hi);h  that 
navigation  could  scarcely  be  interrupted  off  Disco  before 
the  end  of  the  year  ;  indeed,  the  Inspector  intended  to  be 
absent  in  an  open  boat  in  the  month  of  November.  With 
a  maximum  body  of  water  the  ice  formed  on  it  in  eme 
winter  will  lie  considerably  lighter  or  tUnner  Aan  it 
would  be,  had  a  quantity  of  ice  been  left  floating  about 
on  its  surface  ready  to  be  re-frozen  thicker,  and  cemented 
with  the  new  it  e  into  one  Hoc  during'  the  coming  winter. 
Thus,  one  open  season  certainly  Icaiis  to  another  ;  and 
unless  fortuitous  circumstances  occur,  such  as  continuous 
south-west  g.Ues,  during  the  summer  months,  the  season 
of  1877  must  be  a  .  ery  open  one  in  Baffin's  Bay.  North 
of  Smith's  Sound  the  season  is  probably  entirely  difTerent 
to  tliat  of  Baffin's  Bay,  for  the  same  northerly  winds  that 
carry  the  ice  lo  the  southsmrd  towards  Davis  Strait% 
must  fill  up  So^lite  Soimd  wiUi  heavy  Polar  ice  and  pro- 
duce a  eold  season.  Southerly  winds  which  keep  the  ice 
north  in  the  Bay  would  as  certainly  clear  out  the  chaaads 
to  the  northward,  empty  the  ice  into  the  Polar  Sea,  and 
^oduce  a  milder  season  than  usual. 
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Fiom  Hayes  Soaodto  Cape  Ueechey,  in  lat  81°  52'  N., 
«ha«  RobeMm  OtaDiiel  is  only  thirteen  miles  across, 
Bwnerotts  Esqulmaut  remains  stud  the  whole  line  of  the 
weit  shore  of  Smith's  Sound.   To  the  southward  of  Cape 

Be«chy  the  coast  line  affords  f^ir  travelling,  to  the  north- 
ward the  precipiiou-.  ciiff-.  rat  oif  all  further  aJvance, 
except  duririi.'  the  depth  uf  wmii  r,  svhen  tlie  ice  in  the 
ch.inni.'I  is  statin-ii'.ry.  A  vny  c  ireful  fx;in>ination  was 
raatlc  of  the  coast  north  of  Cape  Union,  and  1  can  report 
with  confidence  that  Esquimaux  have  never  had  a  per- 
manent settlement  on  that  shore.  All  the  facts  collected 
b]r  our  nnDcroos  observers  lead  me  to  conclude  that  the 
muidacn  crossed  Robeson  Channel  fnm  Cape  Beecbey 
to  Cape  Ltipton,  where  the  Polaris  Expedition  discovered 
fbeir  traces. 

The  few  pieces  of  drift  wood,  all  of  the  fir  or  pine 
species,  that  have  been  obtained  on  the  shores  of  the 
Polar  Sea  have  evidently  drifted  to  the  position  in  which 
the)  Were  louiid  from  the  wchtward.  CJne  piece  was  ob- 
tained lying  on  the  surface  of  the  sea  ice  itself,  two  miles 
distant  from  the  land,  the  rest  were  found  on  the  shore  at 
different  heights  above  the  sea  kvel  no  to  150  feet ;  the 
fsnner  ms  perfectly  fresh  with  the  banc  on ;  the  latter  in 
all  stages  of  decay,  usually  imbedded  in  the  mud  of  dry 
ancient  lakes  evidently  formed  by  the  rising  of  the  land, 
and  of  very  great  age.  IJesides  lhe>e  evidenc  es  of  the 
risin{j  of  the  land,  the  clearly  detincd  smoothing  of  the 
rocks  at  all  the  prominent  capes,  from  the  present  ice 
level  up  to  3C0  and  400  feet  until  the  marks  arc  lost  in 
the  gradually  decomposing  rucks,  caused  by  the  pressure 
of  the  bordering  ice-lout  and  the  grounding  ice  as  it  is 
forced  itgainst  the  land  by  the  drifting  pack,  ami  the 
anmeroua  sea-^hell  beds  and  mud  deposits  at  high  elevap 
tions  were  most  noticeable. 

At  Floiberg  Heach  the  salt-water  ice  formed  during 
the  wintT  attained  its  maximum  thickness  of  75I  inches 
early  m  June.  In  a  fresh- water  lake  at  the  same  date  the 
ice  was  79J  inches  thick,  with  12  lect  <!epth  of  water  at  a 
temperature  ol  3:  t)elow  it.  Ur.s  pnu  cs  decidedly  that 
tfie  deep  lakes  do  not  freeze  to  the  bottom  dunng  the 
winter.  The  lowest  temperature  registered  by  a  thermo- 
meter buried  3  feet  in  the  ground  beyond  the  influence  of 
any  sudden  variation  was  13  degrees  below  wre ;  59 
d^rees  warmer  than  the  air  at  the  time.  It  rose  gradu- 
ally as  the  summer  advanced,  and  at  the  end  of  July  had 
risen  to  29  5'.  By  that  time  the  ntvines  had  nearly 
iitoppcd  runiun;.;,  and  tlie  weather  was  bccoinm>,' gradually 
colder.  The  sun's  ra)s  were  most  powerful  on  June  13 
and  21,  when  a  thermometer,  with  a  blackened  bulb  in 
vacuo,  registered  -H  128  and  -j-  129  degrees,  the  tempera- 
ture of  the  earth's  surface  at  the  time  being  +  27  and  of 
tne  air  -f  34  degieei^ 

Tne  coldest  temperatwe  of  the  sea-water  dating  the 
winter  was  28*3$",  the  same  at  aU  depths.  On  several 
occdsions  the  Casella  reversible  tbermometer  showed  that 
the  temperature  of  the  surface  water,  south  of  Robeson 
Channel,  was  colder  than  that  of  the  undcrUin^'  stratum, 
the  GitTcrence  amountin^i  on  one  occasion  to  li  degrees  j 
Fahrenheit. 

At  Floeberg  Beach  the  time  of  high  water  full  and 
cba^^  joh.  44m. ;  spring  rise»  3fk.  oin. ;  neap  rise, 
ift  7|ui. :  neap  range,  olt.  sin. 

As  1  had  deposited  a  notice  of  our  proceedings  at 
Merman  Lockyer  Island  and  intended  odling  at  Cape 
Isabella  1  ran  past  our  station  near  Cape  Sabine  without 
viwltng  it  ;  observing  that  the  ciim  was  intact  and  ap- 
peared to  be  \n  the  same  sta;e  as  we  left  it.  I'aycr  Har- 
bour and  the  ncighbourhoud  a  as  clear  of  ice. 

We  arrived  oil"  Cape  Isabella  on  .September  9,  the 
weather  Still  remaining  calm.  Un  l.indmg.  a  small  mail 
ef  lettera  aiul  newspapers  which  had  been  left  by  the 
AaaAnS  was  Ibund  at  the  depot,  the  dates  informing  us 
thst  the  was  made  this  year,  but  beyond  a  notice 
stating  that  if  possible  a  dvpiicate  box  of  iiewspapew 


w  ould  be  landed  at  Cape  SaUn^  we  found  no  record  ol 
her  previous  or  iiuended  movements.  Concluding  that 
the  remainder  of  our  Mail  was  left  at  Disco,  and  bdng 
short  of  coal,  and  the  weather  very  calm,  I  pushe  l  on 
towards  the  Carey  Islands,  without  losing  time  by  visiting 
Littleton  Island  on  the  opposite  side  of  tlie  strait.  A 
southerly  wind  sprinj,'in)^  up,  the  ships  were  put  under 
sail.  Healing  to  the  iouiliw  ii d.  we  fetched  into  While 
Sound  on  the  nth  without  meeting  any  ice  since  leaving 
Smith's  .Sound.  The  wind  having  freshened  into  a  gale 
1  anchored  in  Bardin  Bay  on  the  evening  of  the  12th, 
where  we  obsenred  some  Esquimaux  on  shore,  but  the 
weather  continuing  very  bad.  I,  unfortunately  for  them, 
put  off  communlcMng  until  the  following  day.  On  the 
same  r.it;ht  the  wind  shifted  suddenly  and  forced  us  to 
get  under  wei^h,  when  the  misty  weather  and  a  dark 
lu^ht  prevented  my  landing  at  their  settlement.  The 
rock  a-wash  olT  Cape  Powlet,  the  east  point  of  the  entrance 
on  which  the  Esquimaux  village  stanas,  is  Very  dangerous. 
There  is  no  good  anchorage  obtainable  outside  of  Tyndall 
Glacier ;  we  were  obliged  to  anchor  iii  twenty-three 
fathoms  in  a  position  exposed  to  the  northwArd,  the  iOw' 
covery  making  fast  astern  of  the  Altrt, 

During  the  ijth  and  14th  we  worked  to  the  southward 
towards  Wolstenholm  Island  with  calm  and  light  airs 
from  the  west,  which  prevented  my  reaching  the  Carey 
Islands  except  at  a  large  expenditure  of  oar  rapidly  dimi- 
nishing stock  of  coal ;  the  heavy  s*ell  left  fro.m  tlie  late 
southerly  gale  would  also  have  prevented  our  landing ; 
accordingly  our  letters,  left  there  the  previous  year  by  the 
Pandora^  were  obliged  to  be  sacrificed. 

From  Wolstenbolm  Sound  asouth-eastcrlywindeaabkd 
us  to  fetch  across  to  Cape  fiyam  Martin  at  the  entranot 
of  Lincaster  Sound,  where  we  arrived  on  the  i6th,  having 
seen  no  field  ice,  and  the  temperature  of  the  sea-u  atcr 
ranging  from  31  to  34  degrees.  Steaming  to  the  eastward 
on  the  iSth,  wc  met  another  south  cast  wmti,  which  car- 
ried us  into  the  south  part  of  Melville  Hay,  and  wc  pro- 
ceeded south  along  the  Greenland  shore.  I  preferred 
recrossing  Baffin's  Bay  rather  than  by  standing  to  the 
southward  risk  getting  in  shore  of  the  middle  ice  on  the 
west  side.  On  the  2oih  Cape  Shackleton  was  sighted, 
and  on  the  asih  we  arrived  at  Disco,  having  had  per- 
sistent head  winds  since  we  left  the  entrance  of  Smith's 
Sound  on  the  lOth.  Only  one  light  stream  of  ice  was 
fal  en  in  with  all  this  part  of  the  voyage.  Here  Mr. 
Kr  irup  Smith,  In-pcctor  of  North  Greenland,  most  con- 
siderately allowed  us  to  take  30  tons  of  coal  out  ol  his 
small  store,  and  informed  mc  that  there  were  20  tons 
more  at  my  disposal  if  1  would  visit  Eged;sminde  ;  and 
in  order  to  give  the  Expedition  the  full  bcaeht  of  his 
presence  in  obtaining  supplies,  Mr.  Krarup  Smith  accom- 
panied the  ship  to  that  port.  Nothing  could  exceed  his 
kindness  to  us  during  oor  stay.^  Ftaunng  that  several  of 
the  inhabitants  of  Egedesminde  were  attacked  with 
scurvy,  I  made  the  Governor  a  present  of  lime-juice  for 
geiK-ral  u^^.  P>om  Mr.  .Smith  we  learnt  that  all  our 
U  tters,  with  the  c.\ceptit)n  of  the  few  left  at  Cape  Isabella, 
had  been  deposited  at  Littleton  Isiand.  Only  a  few 
letters  were  received  at  Cape  Isabella,  therefore  a  large 
mail  of  private  and  official  correspondence  has  been  lost. 

After  coaling  and  preparing  ttw  ships  for  sea  we  left 
^edesfflinde  on  October  3.  On  October  4  the  two  ships 
iccrossed  the  Arctic  Circle,  exactly  fifteen  months  Iram 
the  time  of  crossiog  it  on  the  outward  voyage.  £xperi< 
encing  contrary  winds,  slow  progress  was  made  to  the 
southw.nrd.  As  the  weather  became  warmer  and  damper 
a  few  men  were  attacked  with  rheumatism  and  colds. 
On  the  1 2th,  during  a  very  severe  gale,  in  which  the 
sliips  were  hove  to  under  a  closc-reefcd  main  top^  ul  and 
storm  st.»)sail,  the  /4 /t'r/'j  rudder  head,  sprung  when  the 
ship  was  in  the  ice,  worked  adrift  from  the  irons  with 
which  it  had  been  repaired,  the  lower  part  of  the  rudder 
being  soand.  As  I  fend  negleeted  to  haTe  the  rudder 
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endants  shackled  on  before  leaving  port,  it  WU  with  no 
ttle  difficulty  that  make-thift  nidder  pendaatt  iwse  iro- 
proHsed  ;  but  by  their  neaitt  die  ship  has  been  steered 

across  the  Atlantic,  the  sails  being  trimmed  to  bring  as 
little  strain  as  possible  on  the  rudder.  The  Discovery 
was  lost  sight  of  during  a  heavy  gale  on  the  19th.  Dur- 
ing the  passage,  southerly  winds  prevailed.  The  spare 
rudder,  itself  badly  sprung,  has  been  repaired,  and  is  in 
serviceable  condition ;  when  it  is  shifted  the  AUrt  will  be 
ready  to  proceed  to  Pnmnouth.  Captain  Stepheoson, 
belbie  parting  oompany,  waa  ordoed  to  rendetvous  at 
QuecnMown. 

In  condoikm,  it  is  my  pleasing  duty  to  inform  yoo 
for  the  information  of  their  Lordships,  that  one  and  all 

under  my  comm.ind  have  done  tncir  duty  well  and 
nobly,  the  utmost  cordiality  prevailing  throughout  the 
membeti  of  the  Kxpcdition  from  first  to  last.  Capt 
Stephenson  has  been  a  most  valuable  colleague,  and  I  am 
much  indebted  to  him  for  Us  friendly  advice,  and  leady 
hdp  on  all  occasions. 

The  eaectttive  officers  have  each  been  mentioned  in  the 
detailed  reports  of  Capt  Stephenson  and  mvsdf :  their 
eondiict  when  taxed  to  the  utmost,  under  difficott  and 
most  distressing  drcnmstances,  is  beyond  all  praise. 
Much  as  the  attack  of  scurvy  which  visited  us  is  to  be 
regretted,  it  provid  how  valuable  were  the  services  of 
Klcct  Surgcon  Thomas  Colan,  M.D.,  and  Staff-Surgeon 
Bclgrave  Ninnis,  M.D.,  who  were  so  ably  assisted  by 
Surgeons  Edward  Lawton  Moss,  M.D.,  and  Richard 
William  Coppinger,  M.L).  These  officers  .ire  each  of 
great  talent  and  hi^  character,  and  have  fuUy  borne  out 
the  confidence  Imposed  in  them  by  the  Medical  Director- 
General  ;  any  Ksrard  that  it  is  in  the  irower  of  tlMur 
Lordships  to  bestow  on  these  gentlemen  could  not  be 
given  to  more  careful  or  zealous  officers. 

Lieuts.  Lewis  Anthony  Beaumont  and  William  Henry 
May,  who  voluntarily  undertook  the  navigating  duties  in 
their  respective  ships,  have  performed  that  work  most 
ably. 

Licuts.  May  and  Robert  Hugh  Archer  have  charted 
the  coast  line  from  the  entrance  of  Smith's  Sound  to  the 
northward  with  great  exactness ;  these  officers  have 
earned  their  Lordships^  oommendauon. 

Tiie  Expedition  is  much  indebted  to  Mr.  Thomas 
Mitdldl,  Assistant  Paymaster-in-charge  ;  the  departure 
of  the  Assistant  Pnymastcr  of  the  Aiat  h.is  much  in- 
creased his  work,  as  the  only  officer  ot  his  rank  in  the 
Expedition.  In  order  the  more  readily  to  assist  me,  he 
performed  a  sledge  journey  in  the  early  season  from  the 
Dtsnn  cry  to  the  Alett,  and  has  since  then  divided  his 
time  between  the  two  ships.  He  is  a  steady  and  trust- 
WCCdqr  officer,  and  as  such  1  recommend  him  for  pro- 
motion. Mr.  Mitchell  and  Mr.  George  White,  Engineer, 
have  made  n  most  vahmble  collection  of  photographs  of 
snbwcts  caanected  with  Arctic  life  and  scenes. 

The  Engineers  of  the  two  ships  have  always  most 
zealously  assisted,  like  everyone  else,  in  tlie  gcncr.il  work, 
and  fully  occupied  their  spare  time  lor  the  benefit  of  the 
Expedition. 

Messrs.  James  Wootton  and  Daniel  Cartmel  deserve 
great  praise  for  the  invariable  excellent  order  in  which 
the  engines  under  their  charge  have  been  kept,  and  for 
the  careful  economy  of  the  coal  supply,  a  vital  point  tn 
Arctic  exnlocatitm.  Messrs.  George  white  and  Matthew 
Ridaard  Miller  are  each  careful  and  talented  officers.  I 
most  confidently  recommend  the  claims  of  these  four 
gentlemen,  who  were  voluntarily  employed  with  the  sup- 

fort  sledgesi  to  the  favourable  consideratioa  of  their 
.ordships. 

The  two  ships'  companies  have  conducted  themselves 
in  the  most  praiseworthy  manner  throughout ;  they  arc 
specially  commendable  for  their  resolute  perseverance 
during  the  toying  sledge  journeys  which  have  ben  already 
reported.  Their  good  conduct  and  seal  entitles  them  to 


the  most  favourable  consideration  of  their  Lordships;  A 
list  of  men  spodatty  deserving  of  and  fit  for  advanoement 
to  higher  rates  wiU  shortly  be  fbrwarded. 


OUR  ASTRONOMICAL  COLUMN 

Tut  NovKMB&R  MsTSO&s.— The  earth  will  arrirc  at  the 
desecnding  node  of  dts  fist  cenet  of  1I66  (Tempel),  ia  the 

track  of  which  the  meteors  of  the  November  period  are  found  to 
travel,  early  on  the  evening  of  the  ijlh  inst.  The  comet  itself  is 
approaching  the  potat  of  neateU  approximition  to  the  orbit  of 
Uiaan^  wluch  phaet,  however,  is  always  iu  temoved  from  the 
comet  daring  flw  pwient  revolstioa.  The  distaaee  from  die 

earth  on  No»cmber  13  is  i9'o6,  nnd  from  the  sun  i8"ll,  the 
mean  distance  of  the  earth  from  the  sun  being  taken  as  unity ; 
and  were  we  able  to  reach  the  comet  with  our  telescopes  it  would 
th«n  be  found  rather  more  than  one  degree  to  the  west  of  Ao- 
tucs.  The  ObrioascnilMiceofaoradiaaooe  point  of  CKcenivc 
condensation  in  this  stream  of  meteors,  ncoessitxtc;  3  strict  watch 
at  each  return  of  the  earth  to  the  nodal  point,  if  we  arc  to  ai  rive 
at  a  clear  knowledge  of  the  law  of  distribution  along  the  orbit, 
and  as  wss  MHttrkod  by  M.  Lercrrier.  "  cela  permettm  de 
comprendre  est  qucsdons  dun  uae  thforie  plus  prMse." 

11  KRscuEi.'s  First  Gliupsb  or  Uranus.— I lerschcl's  first 
observation  for  position  of  this  phuet  00  the  night  of  disoovery, 
March  13,  1781,  was  madeat  toh.  ytm.  M.T.  at  Bath,  when  he 
found  it  a'  48"  distant  from  a  star  wliicli  lie  calls  a.  For  those 
who  are  curious  in  such  matters  it  may  be  stated  that  the  tabular 
place  of  Uranus  at  this  time  is  in  right  ascension  5hb  35m.  48*2$., 
■nd  north  polar  distaaoe  66*  Vf  3%  whence  It  appears  that  Iler- 
sdid's  firit  eompariten  was  mate  with  the  star  Aigehmder 
Z.  -(-  24°,  No.  1067,  estimated  9  Sm.  ;  the  diff.:rcncc  of  one 
minute  of  arc,  between  the  observed  distance  and  that  computed 
on  Mdadng  the  star  to  March,  1781,  being  probably  due  to 
error  of  poiitioo  in  the  "  Darchmastenmg."  The  log*distaiies 
of  Uranus  from  the  earth  was  1*2774. 

The  TiANsiT  of  Vknus,  1S82.— Prof.  Brubnt  has  dtca- 
lated  the  itsults  of  a  new  oalculation  of  the  ciicmnstances  of  this 
transit^  made  from  Levsrricr's  tables,  of  sua  and  planet,  on  the 
method  adopted  by  Hansen  for  the  transit  of  1874.  These  rc 
suits,  alIo«iring  for  small  differences  in  the  semi-diameters  em- 
ployed, are  quite  in  accordance  x\  ith  those  previously  published 
by  Hind,  Puissen^  &C.  FmC  Biuhns  hopes  lo  iaiue  «  chart  «f 
the  limiting  curves  in  this  tnnsit,  founded  upon  thb  new  com* 
pulation,  before  the  end  of  the  present  year. 

Mr.  Knobbl's  Catalosus  op  tur  Litcraturr  op  Siok- 
RCAL  AsTnoHOiCT.— One  of  Aoee  eaueeJIagly  msfid,  bst 

monotonoos  and  laboiiOttS  performances  which  ochibit  the  real 
zeal  of  the  worker,  oocupica  a  large  portion  of  the  snppleaentary 
number  of  the  "  Monthly  Notices  "  of  the  Royal  Astronomical 
Society.  ItcoiisiatsofRlistofreferenoestohook%  papec^te., 
bearing  npoa  tte  foUowliig  subjects  ooonected  widi  stdhir  astro* 
nomy  : — I.  Double  Srnn;,  and  the  investigation  of  the  orbits  of 
Binary  Systems ;  a.  Variable  Si ars  ^  3.  Red  Stan  ;  4.  Nebulae 
and  Clusters ;  5.  Proper  Motions  ;  6.  Parallaxes  of  Stars ;  7. 
Stellar  Spectm ;  and,  ia  the  formation  of  this  list,  Mr.  E.  & 
Kubbd  has  had  the  advantage  of  the  valuable  Itbraiy  of  the 

Royal  Society,  which  Ls  known  to  be  remarkably  rich  in  scientific 
transactions,  &c,  in  addition  to  the  library  of  the  Royal  Astro- 
nomical Society,  to  vrtiich  nomerons  and  impoetant  additions 
have  been  nadt  of  lalo  yeaiB.  In  mSk  a  iraifc  it  might  not 
perhaps  be  Atteuh  for  any  one  who  has  iaisnsled  himadf  In  a 
particular  branch  of  sidereal  astronomy  to  Suggest  some  a<UIitioii 
which  he  would  like  to  have  seen  inootpoiatsd.  For  inatance, 
if  a  calculator  of  doubleelar  oibits  be  looMOglySMSSMSO 
•  Centauri,  he  will  find  no  icference  to  the  valaaUe  meaSSNS 
by  Mr.  E.  B.  Powell,  at  Madras  under  his  name. 
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Mr.  Knobel's  ttatetnent  that  with  one  exception  he  has  "  per- 
HOkUy  « \aniined .  every  p«per  or  book  to  which  rc'^crcncc  is 
■■dc^"  will  afford  an  idea  of  the  cxpettd-tuie  of  time  and  trouble 
iMivcd  in  the  pradn^Um  of  Ms  eatalogw.  By  the  my,  tbe 
mt  exception  refers  to  the  "  Sidereal  Messenger,"  iaaed  by  the 
hie  Prof.  O.  M.  Mitchell,  while  director  of  th«  Observatory  at 
<  ^;nnaii,  which  Mr.  Koobel  says  is  "not  in  the  Iiri',i.sh 
Mcseom  nor  the  libmies  of  the  Royal  Society  and  the  Royal 
Aataoooiical  Sodety."  ThewtterbiMetotaiifytoaciranB- 
stinoe  from  his  own  experience,  which  may  throw  some  light  OB 
tbe  rarity  of  thit  periodical  in  our  scientific  libraries.  He  was 
■ne  iif  a  favoured  few  in  this  country  to  whom  Prof.  Mitchell 
tent  the  ' '  Sidereal  Mcwenger."  It  arrived  through  the  post  in 
one  or  snore  nnmbcrset « thnc,  but  the  postal  arrangements  with 
OeUaiied  States  not  being  then  on  the  liberal  footinj;  of  tbe 
peoenk  day,  and  Plot  Mitchell  unlackily  enveloping  his  journal 
{•Aififf  cover,  heavy  letter-postage  wa^  demanded  for  the  suc- 
CORwe  deliveries.  Tbe  demand  increaaei  on  each  occasion, 
mil  the  presentation  of  one,'  which  would  have  left  bnt  small 
change  out  of  a  sovereign,  closed  the  writer's  knowledge  of  the 
"  Sidereal  Messenger,"  and  he  has  tome  recollection  that  the  pre- 
sent I lumian  Pcofessor  of  Astronomy  informed  him  at  the  time 
that  his  own  receipt  of  the  paper  temunalcd  about  the  same  epoch, 
aad  tat  %.  aiailer  icuoa.  If  this  be  a  mistake^  perhaps  tbe 
periodical  to  its  termiiutioa  may  be  found  in  the  library  of  the 
Cambridge  Observatory,  No.  4  contains  the  author's  early 
measures  of  the  companion  of  An;are«,  which  he  detected  at 
Ctnciiuuta,  in  1845,  with  measures  of  i|  Corona:  and  one  or  two 
edicr  .doable  atan  of  no  particdar  interest  The  "SidWMl 
Messenger  "  was  not  continued  for  any  length  of  time. 


METEOROLOGICAL  NOTES 

Climate  OF  Manitoha.— In  tlic  jMnmat  cf  the  Austrian 
Meteorological  Society  forOooberi,  there  appcan.  a  valuable 
paper  oil  tUt  subject  by  Dr.  A.  Wojeikoif,  based  00  bfaao^ 
valiuns  made  for  a  ;ieriod  of  about  five  years  at  \Vinnii»C{;,  the 
capital  of  this  province  of  Canada.  The  results,  a  monthly 
r&mmf  of  vfaidi  accompanies  the  paper,  show ,  a  mesa  etao- 
epheriepnaon  aboat  tbiee-ieaiha  ;of  an  iach  lev  ia  Mauner 
than  in  winter,  and  in  eooMqaeace  of  tbe  poaitlon  of  Manitoba 
w;!h  reference  to  the  diminished  pressure  in  the  interior  of  the 
continent  at  this  season,  N.  and  N.W.  winds  prevail  there 
19  per  ceaL  lets,  and  N.E.  E.,  S.,  and  W.  winds  26  per  cent, 
■net  ia  aeaacr  than  in  winter.  Leaving  out  September,  the 
tahifan  of  which  appean  to  be  exceptional.  May  and  June  are 
the  two  rainiest  nionth>,  an  1  nrxt  -o  thc>.c  coi-ie  .\pril  and  July, 
the  rainfall  of  Winnipeg'  Ucni^  in  these  respects  closely  analu^jviu^ 
to  that  of  the  prairie  ug  i  n  af  the  Western  Slates.  The  rain- 
UlfbriheyearisoalyM  inches.  Thejgreateit  ■mooat  of  doad 
and  the  greatest  tdative  hnmidfty  oeenr  in  November.  The 
njean  annual  temperature  is  34''0,  the  coldest  month  Janu.iry, 
being  oP-5,  and  the  warmest  July,  66  7.  The  winter  tempe- 
satna  il  thai  as  odd  as  that  of  Axchaot;e1,  bat  the  twamer 
tiipffitwir  ■•  waroi aathal of  Paiis.  Tbe  high  tiunaier  teia> 
peMtnic  and  generont  raiafiiU  fimn  April  to  July,  the  ndnfdl 
ii»ing  from  iS^  inches  in  April  to  3'S8  inches  in  June,  mark  the 
dtmate  of  Manitoba  as  admirably  suited  for  the  successful  culti- 
eation  of  wheat,  hadqr<  potatoca,  tamips  and  other  agiicoltural 
products  of  temperate  ngioni.  Dr.  Wagaikoff  diawa  an  teteiest> 
ing  comparison  between  the  cliaiatw  of  tbe  prairiet  of  Manitoba 
acKi  Minnesota  on  the  one  haad,  and  the  Steppes  of  Western 
Siberia  00  the  other,  and  shows  that  the  seasonal  distribution  of 
teaipaalme  of  Winnipeg  is  all  but  identieal  with^that  of 
Iscfabn,  and  that  of  SU  Paul  with  Saratow.  An  inpoftaat 
climatic  diffeicnee  onst,  however,  be  kept  in  view,  vlt.,  the 
nmmer  raios  aieaerenl  ifceka  eailicr  in  Maaitnha  lhaa  ia 
Siberia. 


Sirocco  at  Pau. — In  the  same  number  M,  Piche,  Secretary 
of  1I10  Nfcteorological  Commi%sion  of  the  Lower  Pyrenees,  com- 
municates a  shcfft  notice  of  a  sirocco  which  occurred  in  that 
part  of  Ftaaee  oe  September  t,  1874,  dnting  wUeh  the  temper, 
ature  rose  at  Hiarritz  to  ioi"'3,  and  the  humidity  fell  to  38,  the 
humidity  falling  still  lower,  or  to  33,  at  Kalix-Bonnes.  The 
rxtr.iordinary  heat  and  dryness  of  the  sirocco,  which  cAinc  from 
the  south  anl  aoalh.east  aie  attiibated  by  M.  Pichc  to  the  coarse 
itbadpars(ied,thatcoarsebeinffhwi  Africa,  acroaa  the  Pyrenees, 
tad  thence  down  on  Pau,  this  wind  being  thus  quite  analogous  to 
the  Ibim  of  'he  .Mpj.  The  sirocco  of  the  Lower  Pyrenees  being 
merely  the  in-drau^ht  towards  a  low  atmospheric  preisuie  accom- 
panying a  great  storm  which  is  advancing  from  the  west,  it  follows 
that  as  sooa  as  the  wfaid  vcen  to  W.  or  to  N.W.,  and  eoose* 
qoently  no  longer  crosses  the  Pyrenees  before  reaching  Pau,  it 
may  be  expected  that  the  air  will  become  instantly  saturated  with 
moi'itiirc,  and  rain  begin  to  fall.  This  is  just  what  takes  pl.ice, 
and  the  connection  between  .the  sirocco  and  Atlantic  storms  is 
well  teeognlaed,  and  finds  expresdoo  ia  tbe  wesfher.pragaoatlc 
current  at  Pau,  "The  drier  the  air  the  nearer  the  rain." 

Tut  NoKWSciAN  Atuuiitic  ExrJtoiTioN.— PioC  Mohn 
commnnicates  to  the  BtUktim  /Mttrnatioml  an  interestiag  note 

on  the  Norwegian  scientific  cruise  of  latt  summer.  The  hourly 
meteorological  observati.ms  will  not  'only  be  discussed  with  a 
view  to  ascertain  the  diumil  pi  riod>  during  the  summer  months, 
but  also  be  compared  with  simulianeoiu  observations  made  on 
land  with  the  view  of  tracing  the  connection  which  aahrists 
'ctwcon  the  weather  and  its  changes  on  sea  and  land  respectively 
In  .).  Idition  to  the  observations  usually  made  on  board  the  navy 
of  Norway,  the  humidity  of  the  air,  the  evaporation  from  sea> 
water,  the  velocity  of  tbe  vrind,  and  the  laiafall  were  obaervcd. 
The  soologieal  eollectioa  is  fidi  aad  vaiiedk  maay  of  the  species 
foiu-.J  arc  new  to  science,  and  will  neoesiiiate  the  establishment 
of  new  K'^ncra.  A  valuable  collection  baa  been  made  of  speci- 
mens of  the  sea-bottom  taken  at  each  soundin^',  of  sea-water 
from  the  bottom  and  the  sarfaoe,  and  of  the  rocks  and  minerals 
of  Faro  and  WeHmanna  Uaad.  Tbe  stomy  character  ef  the 
weather  prevented  magnetic  observations  be-nt;  made  on  board, 
but  such  observations  were  very  carefully  made  at  Husii,  in 
Scgoefiord,  Reykjavik,  and  Nam&os  in  Norn  ay.  'I'lic  expense  of 
the  cmise,  inclusive  of  the  instruments  and  apparatus,  has  been 
165,000  fauKS  an  expsaditaie  which  caaonlybe  regarded  as 
lii-cral  for  such  a  country  as  Norwi^— and  it  is  intimated  to  be 
the  inicution  of  the  Norwegian  Government  to  lesame  the  pro- 
secution of  the  researches  in  the  next  two  years,  eitwiding  them 
in  tlie  direction  of  Jaa  Magen  and  Spiubetgen. 

Baromf-tersof  Sot'THESN  RUSSIA.— M.Morit2,  the  eminent 
director  of  the  Titlis  C  Jbicrvitory,  mikes  an  important  cunimuai- 
cation  to  the  Buiietm  InicrmaHoHal  of  October  36,  regarding  the 
baraeaeten  of  the  Stations  fai  the  sooth  ol  Pnoaia.  Prof.  Wild, 
in  the  Annalt  of  the  Central  Physical  OLaeiwatBSf  of  SU  Feten* 
burg  for  1874,  states  that  the  barometer  at  Tiflisis  OH>28tndi 
lower  than  th.it  at  NicolaiefT.  The  dctcnnination  of  the  true 
difllBRnce  of  the  readings  of  these  two  barometers  is  of  more 
importsaee  dm  appcam  at  first  sight,  because  the  barometers 
of  all  the  Russian  stations  on  the  borders  of  the  Black  Sea  hava 
their  errors  determined  by  that  of  the  barometer  at  Nkohnel^  or 
as  it  ii  technically  phrased,  aie  controlled  by  it,  whcrtas  all  the 
barometers  of  the  Caucasian  Stations  are  cuutruUcd  by  that  of 
Tillis.  Now  these  southern  Russian  Stations,  taken  as  a  whole, 
can  supply  data,  unique  of  its  kind,  iowaids  the  solutioa  of  soch 
questions  of  general  meteorolojjy  as  concerns  the  faifltMnee  of 
large  sheets  of  w.Uer  ami  lofty  mountain  ranges  on  the  state  of 
the  atmoaphere  and  its  movements,  if  only  we  be  quite  certain 
that  die  hsnmetric  readings  at  the  numerous  stations  over  the 
icgion  are  comparable  with  each  other.  Donng  the  past 
annawr  M.  Morits  has  made  a  caiefid  oomparisaaof  the  Tillis 
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and  Nicolueff  barometen,  by  means  of  two  barometers  whkh  he 
canied  Awn  Titta  to  Medlaieli^  aad  back  again  to  Tillis,  wlA 

the  ranlt  th«t  the  difference  between  the  two  barometers  by 
which  so  many  barometers  are  controlled,  Is  only  a  tenth  part  of 
the  dilkreiice  as  given  by  Prof.  Wild,  or  the  difference  instead 
of  being  002$  'inch,  is  only  OWJ  inch.  The  conparisoB  of 
Itation  baioraeten  ia  a  laboriout  and  delieate  operatioa  If 
the  instrument  be  a  Tloaifi  of  Trmle  l>ari  nieVrr,  havinjj  an 
air-trap,  any  air  lodged  in  it  renders  the  comiatiion  worihleiS  ; 
if  not  furnithcd  with  an  air-trap,  any  air  admitted  into  the  tabe 
vitiates  the  comparison;  and  if  care  be  not  taUKea  in  faanjpngtiie 
tMnneten  or  in  timing  the  obeervatioos  to  as  lewenie  that  each 
attached  thermometer  truly  ^jivcs  the  temjierature  of  the  whole 
instrument  with  its  contained  mercury,  the  comparijwn  is  not 
aatlafadmy. 

The  Fail  of  TKMrERATL-xE  in  End  of  Octohkr.- 
The  weather  uia]>s  of  Kurope  of  October  27  and  following 
days  ibo«r  remarkable  clianges  in  the  dlatribntioa  of  the  atmo- 
aplwiic  pressQie  and  changes  of  tempenlan  conaeqnent  tfaenoik 
Ob  the  27th  pressnies  were  much  higher  tn  the  east  than  in  the 
west  of  the  continent,  accompanied  with  south  winds  and  tempe- 
ratures  considerably  above  the  average  of  the  season  in  Great 
Britain  ;  in  other  words  the  BWteoroloeical  conditions  were 
MwlQgpus  to  those  described  ia  a  recmt  BOBber  of  Natukb 
(vol.  xiv.  p.  536),  aa  ehaiacteridng  the  wann  weadier  from 
October  4  to  7.  On  the  28th,  however,  t>arometcrt  began  to 
fall  in  the  extreme  north  of  Norway.  This  depression  and  a 
gowral  krawting  of  the  barometer  was  propagated  tooftwuda 
over  Eaitcm  Easop^  while  at  the  same  time  faaramelen  rose  to 
B  coasideiable  hdjght  over  Western  Europe.  The  necessary 
fesiJt,  as  regards  the  Briti>h  Islmds  of  this  altered  distribution 
of  pressure  was  a  change  of  wind  from  south  to  north  and  a  fall 
of  temperature  from  about  5°  above  the  average  on  October  ay 
and  38,  to  about  5*  bekm  it  on  October  31  and  November  i. 
In  addition  to  the  Interest  of  tiiis  iDoatantbn  from  iu  bearing  on 
the  importance  of  a  knowletlgc  of  the  weather  in  the  extreme 
north  of  Kurope  in  connection  with  weather  farecasti  for  Great 
Britain,  it  u  aho  interesting  as  B  type  of  draw  meteorological 
conditioiis  to  wfaidi  some  of  onr  severe  wmter  vrcadier  is  due. 
Indeed,  some  of  our  severest  winter  storms  of  wind  and  snow 
have  occurred  wuh  ban/metric  depressions  which  have  aiivunced 
from  the  Arctic  Sea  southwards  over  l^urope ;  and  they  arc 
peculiarly  aeveie  in  Iheae  idands  wiien  the  centre  of  the  depres- 
sion takca  a  oonrse  more  to  westward  than  that  of  last  week,  or 
wheB  it  passes  to  the  south-eastward  over  the  North  Sen  or  over 
Damnetk. 


NOTES 

Wb  paUah  «Us  wedc  the  eomptete  Report  of  Capt.  Nares  on 

the  Arctic  TApedition,  nloii^j  with  a  new  map  showing  in  detail 
the  various  geographical  discoveries  made  by  the  expedition,  our 
map  of  last  week  being  necessarily  very  general.  \Vc  congratu- 
late the  Admiralty  on  the  rapidity  of  the  publication,  and  are'glad 
to  be  able  thus  to  place  on  permanent  record  the  general  report  of 
the  Commandt  r  i  f  the  expedition,  both  as  to  its  work  and  its  re- 
sults. As  \vc  said  last  week,  these  results  will  l>e  fully  appreciated 
«dy  when  the  variona  sdentifie reports  are  published.  Of  course 
VBiioas  schemes  have  been  proposed  to  Bccomplish  the  minor  object 
in  attempting'  to  attain  whidi  fearless  flfidi  were  baffled— the 
attainment  of  ilic  ?<  !•-•.  A  correspondent  writes  t.'  us  .su,;i;titing 
the  use  of  a  balloon  to  be  inflated  at  the  coal-bed  in  Ducovcry 
liay,  and  crossing  right  over  the  Pole,  about  1,000  miles,  obtain 
B  biid's-eye  view  of  what  ia  below.  A  correspondent  in  one  of 
the  daily  papers  advocates  the  use  of  steam,  and  that  sometlting 
like  a  tramway  should  be  made  to  the  Pole,  the  (loe-bergs  being 
tunnelled  if  necessary.  Another  of  our  correspondents  endeavours 
to  abow  that  the  ice>maaMS  met  .with  mmt  have  .been  pushed 


over  rora  the  SibctiaB  coait,  thoag^  thia  aeena  aooewhat  in- 
consistent with  the  fitct  of  the  destruction  of  tbe  Behring 

.Strait  whalin^;  fleet  by  ice.  TUit  what  do  all  these  t;roping 
ideas  point  to  but  the  adoption  of  Weyprecbt's  scheme,  ad- 
vocated bf  the  German  Government,  and  carioody  enoai^ 
only  now  findiiig  its  way  into  the  daily  papers,  as  something 
before  quite  unknown  here^  though  we  published  it  in 
detail  a  year  ago.  If  we  are  not  mistaken  we  sliall  have 
to  thank  both  the  snooesses  aad  the  iailures  of  this  expe- 
dition for  opening  ap  a  new  en  in  Arctic  explosatkia.  The 
following  promotions  for  services  rendered  in  connection 
with  the  Arctic  Expedition  have  been  made  : — Commander 

A.  H.  .Markham  to  be  Captain  ;  Lieutenants  Pclham  Aldhch, 
L.  A.  Beaumont,  and  A.  A.  C.  Parr  to  be  Commaoden  i  Sub* 
lientenaat  C.  J.  M.  Cntylwaic  to  be  lieutenant ;  Staff>SnrgeoB 

B.  Ninnis,  M.D.,  tO  bonCBt  Surgeon  ;  Surgeons  K.  I..  Nfoss, 
M.D.,  and  K.  W.  Coppinger,  M.D.,  to  be  StatT  j>urgeoits  ; 
Engineers  D.  Cartmel  and  James  Wuolton,  to  be  Chief  F.n- 
g^neen;  Aiustant  Paymaster  Thomas  Mitchdl  to  be  Pay* 

As  we  announced  last  week,  Capt.  Allen  Young  has  returned 
with  the  Pamii«ra,  He  waa  so  bewt  with  ioe  io  about  78"  M., 
that  he  waa  able  to  aeoompUdi  little^  tfioagfa  he  managed  to 

deposit  the  letters  and  despatches  which  he  took  out  for  the 
expedition.  Capt.  Voung  found  some  Eskimo  at  the  high 
latitude  of  77°  1 2'  N.,  who  conducted  themselves  very  weil. 
They  ofiered  Capt  Yoang'a 'paitj  eveiythiiv  they  haid,  and 
idMBBiked  what  Oiey  would  Kke  to  receive,  the  cixief  went  off 

to  the  ship  and  selected  a  15-foot  ash  oar  and  some  j^imlcts.  lie 
wanted  the  oar  for  spear  shafts,  and  the  gimlets  to  bore  ivory  and 
bone  in  order  to  cut  it  Some  other  uselul  prc:>ents  were  given 
them^  and  they  gave  in  exchange  aome  itarwhal'a  homi^  sgMci* 
mens  of  their  pot  stone  coaldng  kettles,  and  of  the  iron  pyritea 
used  for  striking  fire.  Capt.  Adams,  the  well-known  master  of 
the  whaler  Antic,  has  brought  home  with  him  to  Dundee  an 
Eskimo  "  Chief"  named  .\lnack,  thirty-eit;ht  years  old,  who 
has  for  yean  bcfged  to  be  takea  to  England.  Hi*  olqeGt  in 
coming  to  Dnndee  is  diat  be  may  get  during  die  whiter,  know- 
ledge that  might  be  of  much  import.-ince  ti«  the  tribe  of  which 
he  is  chief.  We  hope  he  will  take  more  kindly  to  our  climate 
and  habile  dmn  pmrioaa  Eddmo  visiton 

The  following;  i--  the  ;iward  of  mesJals  lor  llic  present  year  by 
the  Council  of  the  Royal  Society : — The  Copley  Medal  to  Prof. 
Claude  Bernaid,  Per.  Hem.  ItS.,  ftr  Ina  miawwae  contrtbu* 
lions  to  the  science  of  physiology;  a  Royal  Medal  to  Mr.  William 
Froude,  F.  R,S.,  for  bis  researches,  both  theoretical  and  cxpcri- 
luciUal,  on  the  behaviour  of  ships,  their  oscillaiion.s,  their  resist- 
ance, and  their  propulsion  a  Royal  Medal  to  Sir  C.  WyviUe 
Thomaoo^  P.R.S.,  for  his  tueeeasfnl  dircedon  of  the  seieBtific 

invcsti^'alions  earned  on  by  H.M.S.  Challenger  ;  the  Rumford 
Medal  to  .Mr.  Pierre  Jules  Ces-ir  Janssen,  For.  Mem.  1\.S.,  for 
his  numerous  and  important  researches  in  the  radi.ition  and 
absorption  of  light,  carried  on  chietly  by  means  of  the  spectro- 
scopy The  medals  vrilt  be  presented  at  the  aanivenary  meeting 
of  tlie  Society  on  the  joth  insL  It  is  hoped  that  the  two  eminent 
Frenchmen  named  in  the  foregoing  list  will  be  able  to  appear  in 
person  on  the  day  appointed. 

THB  StOre>bonScs,  wiitl.^hops,  and  studies  of  iooL-^y  of  tho 
Jardia  des  Plaales,  Pan^  have  been  recently  removed  to  a  new 
and  most  conunodious  building  in  the  rue  Buiiba,  where  there 

is  ample  space  for  scientific  work  of  every  kind.  Plans  have 
likewise  been  made  for  the  erection  of  a  large  new  building  in 
front  of  the  "  Galcrie,"  in  order  to  i;ive  more  Space  for  the 

exliibition  of  the  general  collection  of  zoology. 

Russian  newspapers  announce  the  death  of  M.  Chekano&ky, 
who,  exiled  in  Siberia,  has  spent  note  than  tea  years  ia  the 
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geologleal  exploration  of  the  country,  and  recently  returned  from 
hU  travel*  on  the  Olenek  and  the  shores  of  the  Polar  Sea,  to 
SL  Petecsbuqi;,  where  be  was  engaged  at  the  Academy  to  the 
deacriptim  «f  kb  kuneoM  oanectiou.  He  wu  iimiid  on 
Oetaber  10  dead  in  hb  noot  aad  U  U  nppoaed  tlHt Iw  poiacuicd 
hiaiael£ 

Thb  Academy  of  Genevi,  wfaote  Ibnndatioa  goes  back  to  the 

-ixlcrn!!i  r<:n^i;ry,  to  the  time  of  Culviii  atvl  J^r^-a,  h;is  fir  i:n>re 
than  three  centuries  maintained  a  renown  aiui  a  value  far 
ticeading  the  dimensioiu  of  the  small  republic  which  glories  iu 
it*  pnaiwri^.  Yvn  /eais  «go^  in  oaawqaeaoe  of  the  election  of 
kige  bnildingi  Ibr  ils  oie  and  of  ooocoaitant  legislative  dcd* 
dons,  it  assumed  the  title  of  University,  the  National  Coundl 
havint;  decreed  the  creation  of  a  Faculty  of  Medicine  as  an  ad- 
Ation  to  those  of  ancient  standing.  Until  now  this  new  faculty 
existed  only  on  pnper,  the  buildings  intended  to  receive  it  not 
liaving  been  erected .  They  have  been  recently  finished  ;  the  pro- 
fesior^  'lavi-  I  ren  chosen  (rom  the  native  mcilical  nitn,  to  whom 
have  been  added  some  cmintnt  foreigners — Trofeisors  Schiff,  ol 
FloranO^  SUWt  of  Strasburg,  and  Lajskuwiiki,  of  Paris.  An 
inaagonl  caemoay  tooic  place  on  October  a6»  when  addiesses 
were  given  by  die  President  of  the  CooncU  of  Sute,  the  Rector 
of  the  Uoiveriity,  and  tlie  Dean  of  the  new  Faculty.  There  are 
already  fifty  stndenls,  and  the  organisation  of  the  new  classes  has 
been  made  on  a  scale  entirely  tntisGwtary. 

The  N'<'dJtulsi  ■'if  .  lii.u-iiii  ln!  Zcitiin^  statc-s  that  Capt,  KicLscn, 
of  the  Jakn  Maria,  Tromsoc,  has  reached  8t4°  N.  lat.  l>etween 
Novayn  Zemlja  and  Spiubeigen,  and  fonnd  tiie  Ma  free  of  ice. 
He  ^wovered  an  island  with  a  mountain  500  ieet  high,  which 
he  called  White  Island.  He  supposes  that  the  ioe>wall  round 
die  Pole  was,  at  Last  this  year,  at  a  hi(;her  latitude  and  that 
the  Gulf  Stream  generally  follow*  this  direction. 

The  following  statistics  with  regard  to  the  number  of  students 
attending  German  nniveraitiea  during  the  summer  term  of  this 
year  are  talien  from  the  jut  poUiihed  Uuwmity  Calmdar  for 
l876-7.  Berlin— munber  of  atudeata,  nuOrieulated  and  munatri- 

cuLatcd — 3.666,  of  teachers  193.  The  corrcupondinK  numbers  in 
Leipzig  were  2,So3  and  155;  Munich,  1,158  and  114;  lireslau, 
I,ia3  and  108;  Gdttingen,  1,059  and  119  ;  Tiibinv^en,  1,025  *"<i 
86 ;  Wiirzburg,  990  and  66 ;  Halle,  902  and  96  ;  Heidelberg, 
795  and  110 ;  Bonn,  785  and  too ;  Strasburg,  700  and  94; 
Konigsbcri;,  611  .ind  82;  Grcil'swald,  507  and  60 ;  Jena,  503 
and  77  ;  Marburg,  445  and  69  ;  Erlangeo,  422  and  55  ;  Munster, 
41$  and  29 ;  G  lessen,  343  and  59  ;  Freiburg,  290  and  54 ;  Kiel, 
ssjandfis  ;  and  Rostock,  141  andjfi.  Of  nnivertities  otitside 
the  Gcmun  Empire,  Vienna  had  3,581  students  and  247  teachers ; 
Dorpat,  844  and  65  ;  Gra^,  S04  and  8S  ;  Innsbruck,  570  and  67  ; 
Zurich,  355  and  78  ;  Bern,  351  and  74  ;  and  B.i>el,  239  and  64. 

It  is  proiKJsed  by  the  Council  of  the  Tradc»'  (iuild  of  Learn- 
ing, in  conjunction  with  the  Committee  of  the  National  Health 
Society,  to  oig«nise  «  coone  of  twenty  lectures  00  the  "  Laws 
of  Health."  to  be  delivered  by  W.  H.  Corfield,  Protesaor  of 

Hy^ncnc  and  Public  Heihh  in  University  CoUCjge^  Loodon,  in 
the  large  room  01  the  Society  of  .VrtA,  John  Street,  Adelphi, 
W.C.,  on  consecutive  Saturdays,  commencing,  November  11,  at 
&3P  F.iC,  excepting  the  following  dates  ^— December  l  (Friday), 
Fdwaaty  I  (Thursday).  March  t  (Thursday).  There  irilt  be  an 
imtcivalof  four  weeks  at  Christmas,  and  three  weeks  at  Easter. 
Certificatee  will  be  awarded  to  those  who  satisfy  the  examuier 
and  wlio  have  attended  not 'less  than  fifteen  lectuiea  out  of 
twenty. 

Mn.  McMann  writes  that  «h  pi.  l8|  voL  xv.  in^  our  notice  nf 
lb  aediod  of  coaipatfaig.epeelHMa  m^u,  B  AobU  have  been 
The  distance  between  B  and  G  it  not  assumed  equal  to  100^  he 
states,  bat  b  assumed  equal  to  If  and  is  divided  into  too  equal 
puta. 


Is  a  letter  addressed  to  Dr.  Andrews,  Prof.  Wartmann,  of 
C^neva,  states,  with  reference  to  the  communication  on  Kadi, 
ometers  to  NATURSof  Oct.  19,  that  ProC  Frankhud  reprodnoes 
preciady  the  coodnrione  whidi  Prof.  Wartnunn  gave  at  one  of 
the  conferences  at  South  Kensington  in  the  month  of  last  ^^ay. 
The  results  were  pablii.hed  in  No.  221  (June  15)  of  the  Archtrcs 
dts  Sci,-»i-a  /'Aystfu^i  rt  Natmrtlla.  In  the  first  note  which  Prof. 
Wartnunn  published  {.ArtMuu^  No.  219^  March  15)  be  said  (p^ 
315)  that  by  making  two  ealorilie  aonroes  act  sunnltaneoosly  on 

the  o;iposi;c  face-  oi  the  smne  disr,  we  u'ltain  an  c<juilibrii:m  when 
the  intensity  of  the  pressures  is  m  the  inverse  ratio  of  the  absorb- 
ing power  of  each  face.  The  experiments,  which  he  made  in 
spring,  during  very  Cavouiable  nightly  on  the  nullity  of  the  acdoit 
of  the  loaar  light,  completed  die  demoustration.  b  it  dw  cafan 
rif  e  ra  liadniwhidi  i»  thocaueof  die  noveaenttof  tfaendi- 

omeler. 

At  the  recent  meeting  of  the  German  Assodadon  of  Natn- 
ralists  and  Physicians,  Dr.  I  Icrmes  described  some  interesting 
characteristics  of  the  young  gorilla  in  the  Berlin  aquarium.  He 
nods  and  claps  his  hainis  to  vi^it  irs  ;  wakes  up  like  a  nun  and 
stretches  himself.  His  keeper  must  always  be  beside  him  and 
eat  with  him.  He  eatt  what  Ut  keeper  ealt ;  diqr  dnue 
dinner  and  supper.  The  keeper  mtut  remain  by  him  till  he  goes 
to  sleep,  his  sleep  lasting  eight  hours.  His  easy  life  has  increase<l 
his  weight  in  a  few  months  (mm  thirty-one  to  thirty-seven 
pounda.  For  some  weeks  he  had  inflammation  of  the  lungs, 
when  hit  old  Mead  Or.  FaJkemtefai  was  6tdied,  who  Heated 
him  with  quinine  and  Ems  water,  which  made  him  better. 
When  Dr.  Hermes  left  the  gorilla  on  the  previous  Sunday  the 
latter  showed  the  doctor  his  tongue,  clapped  his  hands,  and 
sqneexed  the  hand  U  the  doctor  aa  an  indication,  the  latter 
believed,  of  hit  reoBvery.  Li  iiwt  the  gerifla  itnoironeof  the 
most  popular  inhabitants  of  the  Pmssian  cviital.  For  Pungu, 
as  the  gordia  is  called,  a  large  gla^  palace  has  been  erected  in 
the  Berlin  Aquanum  in  connection  with  the  palaJuMtt. 

The  JC^mittht  ZtHtuig  of  November  4,  reports  on  the  di*. 
covery  of  an  andent  burial  ground,  during  some  excavations 
made  near  Rauschenburg  on  the  Colognc-Mindcn  Railway.  It 
appears  that  a  number  uf  antiijuitics  were  found,  and  while  the 
vaaet  atumigtt  them,  as  well  as  a  number  uf  objects  found  in 
these  vasea  ai«  of  nndoubiedly  Roaian  origin,  it  ia  doulMed  tlial 
the  people  buried  tliere^  and  whoae  dtdetont  were  fbund,  were 
of  Roman  nationality.  It  is  believed  at  present  that  they  were 
Teutons  of  the  third  or  fourth  century  who  lived  in  friendly 
intercourse  with  the  neighbouring  Romans,  and  had  obtained 
from  them  the  objects  iwentioned.  A  definite  opinion  would  lie 
premature  vntQ  the  wiiole  of  the  ground  it  exeavated,  and  a 
scientific  invc^iigation  has  been  made  of  all  that  is  found. 
Amongst  the  objects  discovered  recently,  we  may  mention  a  well- 
preserved  vase  uf  terra  t^gOUUa.  On  its  floor  there  it  tlili  a 
small  leauinder  of  tl>e  linen  containing  the  bone-ashes  ;  the  vatS 
is  20  cm.  broad,  and  12  cm.  high ;  it  shows  an  ornament 
which  is  of  decidedly  Roman  origin.  Amongst  the  bone  ashes 
in  its  mteriur  there  were  two  bronze  nail^  several  molten  pieces 
of  bronie^  and  remains  of  a  beaatOhHy  omameated  ivory  comb. 
Another  vase,  quite  full  of  bone  ashes,  and  roughly  worked  of 
coarse  clay,  consists  of  two  parts  almost  ct|ual,  of  which  the 
lower  one  is  25  cm.  broaii,  and  16  cm.  hitdi,  w  lnle  the  upper  one 
is  27  cm.  broad,  and  18  cm.  high.  Amongst  the  bone  ashes  it 
contained  were  Umd  tevttal  OloIleB  pieeet  of  bronie,  the 
remauns  of  a  burnt  ivory  comb^  and  a  piece  of  some  handsome 
ornamental  object  made  of  bone.  Round  this  um  several 
smaller  vessels  were  pUced  ;  they  were  of  ordmary  gray  day, 
two  of  them  of  somewhat  finer  black  day.  One  of  them  was 
empty,  another  one  contained  ten  little  pieoet  of  day,  alioat 
3  cm.  thick,  and  perforated,  all  of  different  shapes,  they  had 
veiy  lilwly  been  worn  as  beads  on  a  string  round  the  neck. 
There  i»naalt9«  Hate  tablet  of  beonae  in  dik  Yeatd.  One  of 
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tbeliilaek  wMclitMiMtelttwwmdfegfacaiw^  the  otter  <me 

may  ha»e  serred  the  same  purpose,  but  being  shaped  like  a  three- 
arined  Roman  lamp,  it  is  probable  that  it  served  as  support  for 
three  lamps.  Of  the  diderent  pieces  of  umJuubtcdly  Roman 
vafcs  tl»t  were  found  besidec  the  ibove,  one  shows  the  figure 
of  t  hare,  and  ■qodier  that  of  a  mnfaiir  boand— both  ta  relief. 

A  wisir,  which  was  cxprcsstd  last  year  at  the  International 
Geographical  Congress  held  at  Paris,  will  be  realised  in  January 
next.  From  that  date  a  monthly  geographical  review  will  he 
pitbliihed  theic^  at  the  Libnine  of  Emeit  Thooia,  and  edited 
bf  Lttdovle  Drapeyron,  PrefeMur  at  the  Lycfc  Charlemagne, 
and  member  of  the  Academic.  This  Rcr  m  Gfo^rjphipicv;\\\ 
contain  reports  of  all  work  done  in  connection  with  geography  ; 
the  investigation  of  the  varioua  methods  now  cmp1o>ed  in 
teaching  geography,  ai  well  aa  topography,' will]  form  lome  of 
the  principal  subjects  of  the  Revut.  Bttldes  theorelical  original 
papers,  it  will  publish  the  latest  reports  of  the  different  travels 
of  discovery  going  on  in  various  parts  of  our  globe,  criticism  on 
new  geographical  workf,  biographies  of  celebrated  geographers. 
The  Keiiu  Gmfgrt^ifm*  is  not  to  be  the  ozgan  of  petty 
party  spirit,  but  of  all  thow  who  see  m  geographical  science  one 
of  the  principal  means  of  breaking  the  reign  of  empty  rhetorics 
and  schola&tica.  Kesides  geographers  iind  gcolo^sts,  the  editor 
invites  for  co-operation  the  representatives  of  all  historic  sciences 
in  the  widest  aente  of  the  term— palacontologista  and  ethno- 
graphers, as  welt  as  aithxol.^^nsts— alt  diOM^  tfMnfocCb  who  by 
the  applic.ttiun  of  geo^iapijy  ill  tii^torlc^^rawMch,  wiA  to  opcnT 
new  fields  for  social  science  in  general. 

Tub  Unlrenity  of  Zurich  baa  annminced  that  Infiitne,  IQte 
the  German  univcrMties,  it  will  (;rant  the  doctor'a  da(Ra  cmly 
after  an  oral  and  written  examination. 

Mk.  Bryce  m.  Wright,  of  Qnak,  lUuidl  Street,  has  pro- 
cttred  one  of  the  finest  and  moat  oonplete  specimens  known 
of  the  Pleslonnnis  from  the  Liaa  of  HVhitby,  which  is  open 
to  the  inspection  of  the  public  until  the  12th  inst.  The  neck 
is  6(  feet  long,  and  the  cotiie  animal  nearly  17  feet.  The 
whole  of  the  vertebra  lirom  the  head  to  the  tip  of  the  lidt  we 
Gontplete  without  the  slightest  bseak,  which  gives  some  idea  of 
the  entirety  and  preservati3n  of  the  animal.  It  was  procured 
from  the  cliff  in  which  it  was  found  in  about  tw  enty  pieces,  tmt 
after  three  weeks'  incessant  work  Mr.  Bryce  Wright  has  mounted 
itiaaachamaiMier  tint 'one  oonld  acaindy  bdieve  a  bone  had 
been  diitulied.  Mr.  Bryce  Wright,  hai^  no  bdieve^  secured 
thia  specimen  for  a  foreign  institution. 

Thk  additions  to  the  Zoological  Society's  Gardens  during  the 
fast  week  Uiclade  a  Puma  (Fdis  tMeolor)  from  Santa  pre- 
•ented  bf  Min  Brassey;  two  Wild  SiHoe  (Siu  stnfa)  ftom 
Cuba,  presented  by  Mr.  J.  Alfonio  dc  Aldama ;  a  Persian 
Gazelle  (GazMi  ml'guttercsa)  from  Persia,  presented  by  Mr.  T. 
Fowler  ;  two  .Senegal  Touracooa  {fiHylAaix  persa)  from  West 
Africa,  a  Snn  Bitten  (/fw^/fjiK  kdUu)  from  South  America^ 
a  Scarlet  lUs  (/Mr  ruMi)  from  Para,  a  Ring-necked  Ptirralceet 
{rairornii  torquaia)  {tovt\  India,  two  Black  Torloiifs  (7" 
tarbonaria),  a  Common  Boa  {Boa  construtor)  from  Panama,  a 
Sntphnr-breasted  Toucan  (A'am/'fuutos  cari$uUiu)  turn  Carta- 
gena, deposited ;  an  Aadeaa  Qooa/t!^{Btniida  mdtmtfiav) 
Cbiii,  purchased. 


SOCIETIES  AND  ACADEMIES 
Pakis 

Academy  of  Sciencet,  October  ja— Vice-Admiial  F»ris  in 
the  cfaur.— The  following  papers  were  read : — Letter  of  Mr. 
Hind  communicated  by  M.  Leverrier,  on  the  intra>MercaiiaI 
planet— Study  of  the  organs  of  reproduction  in  ephemera,  by 
M.  Joly.— On  a  new  eleotSc  leap  dMacd  bjr  M.  Sablowhkoff, 
by  M.  Denayrottse.  The  carboos  are  fiied  parallel,  and  the 
short  interna  httwecB  then  is  oceupied  bgr  an  imulrtiiig  tab* 
stance  which  disappMBt  along  with  them  (as  the  wax  of  a  candle 
dimppean  fram  tlieivid^. 


I,  glass,  mortar,  lac,  &c.  The  simplest  and  cheapest 
is  a  iand  <^  pounded  glass. — On  the  distribution  of  magnetisn 
on  tteSBf&ce  of  magnets,  by  MM.  Treve  and  Durassier.  The 
more  a  steel  is  carburettetl,  the  more  is  the  magnetism  con* 
denied  towards  its  extremities  ;  the  less  carburetted,  the  more  is 
magnetism  spread  out  equally  over  its  surface.  The  authors  are 
having  a  series  of  steels  prepared  by  hardening  with  cold  water, 
and  they  seek  to  formulate  a  simple  law  establishing  the  relation 
between  the  ooercitiTe  force  and  the  proportion  of  carbon. — On 
the  deterioration  of  vin^yaada  of  C6te-d'Or,  by  M .  du  MenseL 
— M.  Wery  snbnitted  an  miaiatns  for  ventilating  apart- 
ments and  mines,  or  Inewailm  tM  draught  of  chimneys.— Oa 


the  rotatory  poUirlsMlon  of  MMtib  by  ^oret  and  Saiashi. 
They  extend  their  obMrvattou  to  tho  idtm>vloiiet  nqn  move 
refrangible  than  tbe  tine  N,  and  1 


menla.  The  results  are  tabuhled.— On  tte  laws  of  vibntoiy 
motion  of  diapason*,  by  M.  Meicadier.  The  onmher  of  vibia« 
tions  of  a  prismatic  diapason  is  piopoitional  to  its  thickness  and 

inversely  as  the  square  of  itS  Itflgth.    The isochrooism  of  vibca- 

tions  is  not  ahsotuttiyiigonMS  { this  duration  of  the  period  depends 
on  tbe  amplitade  and  ne  t  .npcnktwe.  In  nthw  a  diapsMo  as 
chronograph  or  iottmptei  the  iastmmeat  win  mt  give  i«« 
suits  quite  idtwtifat  onleB  yon  operate  at  tbe  same  tempo* 
latnie  and  g^ve  the  vibntiana  the  same  am|>litude.  If  (as  is 
generally  the  case)  one  docsaot  need  complete  identity  and  laqge 
amplitudes,  then  provided  an  amplitude  of  2  to  3  mm.  be  not 
exceeded,  and  one  operate  at  temperatures  litde  diflTerent,  one  is 
certain  to  have  the  same  number  of  periods  per  second  to  nearly 
o'oooi. — Chemical  reactions  of  gallium,  by  M.  I>ecoq  de  Bois* 
baudran.  Inttr  oUa,  further  experiment  confirms  the  opinion, 
that  oxide  of  gallium  is  more  soluble  than  alumina  in  ammonia. 
Carbonate  of  soda  only  piedpitates  indium  after  gallium.  Chlo. 
ride  of  gallium  is  very  soluble  and  deliquescent.  A  slightly  acid 
solution  of  It  dried  at  a  mild  heat,  gives  needles  or  crystalline 
lameihe,  which  act  strongly  on  polarised  light.  Sulphate  of  gal- 
lium is  not  iKliqucscent. — Onterephtalicaldchydo,  by  M.  (Iriniaux. 
— On  the  simultaneous  formation  of  two  trioxyanthraquinone--  ami 
the  syn;hrsi.s  ul  ,1  new  iwrncr  of  piirpurine,  ljy  M,  koscnNiiehl.-  - 
On  the  electric  .i|i]i;iiarus  of  the  tarpc-lo  (third  pu',),  by  M. 
Rottget.  In  llif  fltcuc  jiiC-,  busiilL-s  i.im!liL..t.iiiu  nf  ncrvc- 
filires  and  the  reticulated  nervous  pliiti*,  one  Is  only  vessels 
and  cell-elements,  librillx-  and  membrr.iiu^  l)el^'r..^i[>.j;  all  t  )  the 
Coiincttivc  tissues.  M.  Kout;ct  cifTcrs  a  thtury  .i-.  i  i  the  mc- 
cliaiiisni  l-y  '.vLiLh  llio  nervous  clenii-nls  pro<iucc  elecln.al  eliiiCts. 
— On  the  phcnomen.-i  of  division  o(  the  cellular  micli  us,  by  M. 
B.ilbi.mi. — Variations  01  the  electric  state  of  m'.:Ncles  in  tetmus, 
jiroducod  b/  passage  of  a  continuous  carrcnt,  stuiiic^l  by  means 
of  the  in  luced  contraeiioii,  by  MM.  Moral  and  Toussaint.  In 
such  tcl.uuis  the  induced  tonir.ic'.ions  (shocks,  isolated  or  xsso- 
ciattd  into  a  telaiuis  of  sliorL  duration)  are  to  be  rej^irJed  as 
accidents,  thoujjh  the  c<>ni|  i:iri-ion  of  the  two  traces  (ir.ductr  and 
induced)  indicates  but  iir.|  i  loctly  the  cause  of  ihe^e  accidents. 
The  electric  state  of  the  muscle  is  sensibly  unifonn  during  the 
whole  duration  of  the  contraction. — On  some  parts  relating  to 
nutrition  of  tbe  embryo  m  the  egi;  of  the  hen.  The  blastoderm 
derives  its  elements  from  the  yolk,  whereas  at  the  beginning  of 
incubation,  and  at  least  till  the  time  of  complete  closure  of  the 
amnion,  the  cmbrjo  is  developed  at  the  cost  of  the  albumen. — 
Un  the  inlluence  of  poisoning  byitbe  bulbous  agaric  on  glyca:mia 
by  M.  Ore.-— On  the  empioymeat  of  pioie  OM  la  tfeatnuBtof 
wounds,  by  M.  Curie. 
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I  OSr£l^S  ''ELEMENTARY  PHYSIOLOGY"' 
A  'Comrse  «f  Elemtntnry  PracHeal  M^fdology.  By  M. 
Foster,  M.D..  F.R.S.,  Fellow  of  and  Pra-Iector  in 
Trinity  College,  Cambridge,  a^usted  by  J.  N.  Langley, 
B. A.y  St.  John's  CoUege^  Cambridge  (London :  Mac- 
millan  and  Co.,  1876.) 

In  this  little  book  Dr.  Foster  c'ives  us  the  results  of  his 
experience  in  teaching  physiology  practically  to  students. 
As  may  be  readily  understood,  such  terirhing  is  attended 
with  much  greater  difficulties  than  those  encountered  in 
tiie  expeiinental  teacbini;  of  ciiemistnr  or  of  physics- 
difficulties  which  arise  partly  out  of  the  complexity  of  the 
phenomena  to  be  demonstrated,  partly  from  the  drcum- 
atSBoe  libit  oqiefimeiits  in  which  living  processes  are 
ccncemcd  cannot  be  repeated  so  frequently  as  would  be  \ 
desirable.    Or.  Foster  has  himself  been  remarkably  suc- 
cessful in  overcoming;  these  difticultics.  lbs  evidence  of 
that  success  is  to  be  found  in  the  number  of  men  whose 
names  an  already  known  as  efficient  workers  in  physi- 
ology, who  owe  to  his  teaching  their  first  introduction  to 
icieBtific  research.    On  this  ground,  even  more  than  on 
that  of  bis  long  experience  as  a  teacher,  his  opinion  on 
the  qLcsii  'n  of  method  is  more  worthy  of  attention  than 
that  of  any  other  person.   The  book  is  entitled  "A  Hand- 
book  of  Praetical  Pby^ology.*  Oar  leaders  are  probably 
not  aware  that  during  the  last  half-dozen  years  that  term 
has  acquired  a  special  meaning.    Under  the  term  Practi- 
cal Physiology  all  students  of  medicine  are  now  required 
by  the  examining  Boards  to  go  through  a  coarse  of 
laboratory  instruction,  for  which  accordingly  arrange- 
ments are  made  in  all  medical  schools.    In  very  many 
instances  the  instruction  is  pnreiy  technical  and  anatoini- 
caL  All  that  is  attempted  is  to  teadi  Ae  student  "bow 
to  trark  with  the  microscope,"  which  means  for  the  most 
pait  how  to  prepare  tissues  for  microscopical  examina- 
tioii.  The  acquirement  of  this  art,  although,  it  need  not 
be  said,  of  great  value  to  the  physiologist,  is  not  the  end 
and  purpose  of  physiological  teaching.   The  physiologist 
interests  lumscif  only  in  yUM.  is  living,  and  when  he  uses 
the  mic  rc-oopc,  concerns  himself  with  the  anatomical 
structure  of  a  part  or  organ,  only  in  relation  to  its  living 
properties. 

The  handbook  contains  no  description  of  the  micro- 
scope, and  the  subject  of  microscopical  manipulation  is 
dealt  with  in  an  appendix.  In  t  is  ;>ect  it  dilTers  from 
most  previously  published  works  on  histology.  Never- 
thdess  it  is  as  good  an  introducdon  to  that  subject  as  the 
beginner  in  animal  physiology  can  take  in  hand.  The 
plan  of  study  laid  down  is  anatomical,  but  in  carrying  it 
out,  the  principle  is  acted  upon  that  it  is  desirable  from 
the  first  to  give  meaning  and  interest  to  the  otherwise  dry 
details  of  anatomy,  by  combining  the  study  of  the  func- 
tion of  every  putwitb  Aat  of  its  structure.  Hlnoloi^cal 
work,  says  Dr.  Foster  in  his  preface,  "  unless  it  be  salted 
with  the  salt  either  of  physiological  or  of  morphological 
ideas,  is  apt  to  degenerate  into  a  learned  trifling  of  the 
very  worst  description."  To  avoid  this  evil,  of  which  the 
feebleness  of  English  microscopy  is  the  best  evidence, 
Dr.  Foster  encourages  the  stnden^  as  soon  as  he  bas 
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learnt  the  anatomy  and  histology  of  a  part,  to  pass  at 

once  to  its  physiologv,  "  so  that  by  learning  what  is 
known  concerning  its  action,  he  may  form  an  opinion  of 
the  real  importanee  of  its  structofld  deNdb." 

Let  us  now  see  how  the  principle  is  carried  out.  The 
book  comprises  twenty-nine  lessons.  The  first  is  en- 
titled, "Dissection  of  a  RahUt  and  of  n  I>og.*  The 
purpose  of  this  introductory  lesson  is  to  make  the 
student  acquainted  with  the  general  construction  of  the 
body  of  the  mammalian  animal  as  ft  whole,  a  sort  of 
knowledge  which  students  of  human  anatomy  are  often 
strangely  >vanting  in.  Then  follow  two  lessons  on  the 
blood.  In  the  first,  the  student  learns  all  that  rehtes  to 
the  structural  elements  of  the  circulating  fluid ;  but  even . 
here  the  instruction  given  is  of  such  a  nature  that  he 
cannot  fail  to  be  impressed,  provided  that  he  is  capable 
of  being  impressed  by  observation,  with  the  fact  that 
he  has  to  do,  not  with  dead  forms,  bat  with  living 
organisms*  In  the  second  lesson  on  the  blood,  the  chemi- 
cal constituents  of  the  Uquor  sanguiim  are  dealt  with, 
particularly  (bose  whidi  are  coneerncd  in  fbe  process  of 
coagulation.  Here  necessarily,  the  microscope^and  scalpel 
arc  for  the  moment  replaced  by  mcihuds  and  instruments 
borrowed  from  the  chemical  laboratory,  but  they  are  re> 
sumed  in  lessons  four  and  five  for  the  study  of  cartilage, 
bone,  teeth.and  the  connective  tissues.  In  the  next  series  of 
lessons  on  contractile  tissues,  structure  and  function  are 
again  muted.  The  student,  as  soon  as  he  knows  wliat 
cD!a  and  muscular  fibres  are  like,  at  once  proceeds  to  find 
out  for  himself,  though  according  to  a  prescribed  order, 
how  they  work.  He  familiarises  himself  in  succession 
with  the  effiKts  of  the  voltaic  corrent,  of  sin|^  hidactlon 
shocks,  and  faradiz.ation  on  living  muscle,  then  pro- 
ceeds to  the  more  minute  examination  of  the  mechanical 
phenomena  of  muscular  contraction,  and  finally,  as  in 
the  previous  study  of  the  blood,  investigates  the  sane 
phenomena  in  their  chemical  relations. 

In  the  same  style  and  on  the  same  principle  each  suc- 
cessive subject  is  dealt  with.  "The  animal  body  is 
regarded,"  to  quote  tbeaadiof's  woidi»  "as  a  collection 
of  fundamental  tissues,  each  havlag  a  COMftolOUS  pro* 
petty  or  properties." 

Each  lesson  has  appended  to  it  a  list  of  sobjeets  for 
demonstration  by  the  teacher,  thcEC  consisting  cither  of 
microscopical  structures  requiring  very  high  powers  for 
their  eiddUtioo,  or  of  experiments  which  the  student  would 
be  unable  to  perform  for  himself.  Among  these  last  only 
such  are  comprised  as  are  in  their  nature  painless. 

There  can  be  no  doubt  that  the  book  is  admirably 
adapted  for  its  immediatopuiposf,  namely,  for  the  instruc* 
tion  of  natural  science  students  at  Cnnbridge.  In  order 
to  judge  of  its  general  utility  the  question  must  be  asked 
whether  it  is  adapted  to  the  requirements  of  the  much 
larger  dass  of  students  who  loam  physiology  with  a  view 
to  the  study  of  medicine. 

The  answer  to  this  question  must  depend  on  the  class 
of  medical  students  contemplated.  Students  of  medicine 
may  be  divided  into  three  categories,  the  first  comprising 
those  who  come  up  with  the  avowed  intention  of  acquir- 
ing no  more  than  Uie  minimum  of  cram  exacted  of  them 
by  the  Examining  Boards,  and  who  at  the  end  of  their 
time  are  as  incompetent  for  practice  as  they  are  destituta 
of  knowledgo.  The  SMOod,  and  by  far  the  hurgest  das^ 
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made  up  of  men  who,  while  they  desire  to  acquire  b-. 
assiduous  reading  as  much  so-called  medical  science  as 
istboaglit  necessary  for  them  to  possess,  rightly  regard  it 
as  their  principal  duty  to  devote  their  energies  during 
their  brief  period  of  study  to  the  attainment  of  siiill  and 
experience  in  the  arts  of  medicine  and  surgery.  Bat 
besides  these,  Acre  is  a  smaller  class  of  men  who  not 
only  have  time  for  teal  study,  but  possess  the  necessary  pre- 
viont  educatlofi  in  which  their  fidlows  are  in  general  so  ito- 
plorably  wantinj^,  and  whose  motive  for  work  is  something 
higher  than  that  of  preparing  themselves  for  examination. 

To  medical  students  of  this  last  class  the  lessMiaare  per- 
f  <  tly  adapted.  Nor  can  we  conceive  that  a  better  course 
could  be  followed  by  a  young  man  intending  to  lit  him- 
self for  the  higher  career  of  the  medical  profession,  than 
that  laid  down  by  Dr.  Foster,  aamdy,  that  he  should  at  a 
very  early  period,  i.e.,  while  he  Is  still  engaged  in  the 
study  of  the  more  exact  branches  of  natural  science,  first 
work  through  the  course  of  elementary  biology  laid  down 
for  him  fai  the  well-hnown  lessons  of  Proressor  Huxley  ; 
t'l'.-n  tliat  he  should  devote  a  considerable  proportion  of 
his  time  during  a  subsequent  year  to  beconting  conver- 
sant with  the  stnictures  and  |>rocesses  peculiar  to  the 
bodies  of  the  higher  animals,  under  the  guidance  of  a 
teacher  who  must  be  a  real  physiologist— all  this  being 
accomplished  before  he  begins  Ui  proper  medical  studies, 
before  he  begins  to  Study  the  details  of  human 
descriptive  anatomy. 

Strange  as  it  may  lean,  it  is  not  yet  sufficiently  recog> 
nised  by  those  who  are  concerned  in  medical  education  that 
the  men  on  whom  the  community  depends  for  enlighten- 
meat  on  the  great  questions  of  the  preservation  of  health 
and  the  prevention  of  disease,  ought  to  be  practically 
familiar  with  all  that  is  known  concerning  living  processes. 
The  remark  is  frequently  made  that  even  to  the  consult- 
ing physician  or  to  the  officer  of  health,  physiology  and 
pathology  are  of  relatively  little  value.  Surely  this  must 
be  a  mistake.  It  ni.^y  Ijc  readily  admitted  that  the  ordi- 
narj  piactitioncr  needs  only  familiarity  with  the  charac- 
teristics of  human  ailments  and  the  prescribed  methods 
of  treatment  and  skill  in  the  handling  of  sick  people,  and 
may  well  content  hinuelf  with  as  much  of  the  elements 
of  scientific  knowledge  n  he  can  learn  from  manuals  and 
lectures  ;  but  surely  the  education  of  those  who  are  in- 
tended to  be  advisers  of  the  public  in  relation  to  health 
and  disease  ahonld  have  some  more  sdid  feandation. 
There  can  be  no  question  that  these  men  ought  to  be 
prepared  for  their  higher  functions  and  responsibilities 
by  such  a  course  of  preliminary  work  in  physiology  as 
will  enable  them,  if  so  be  that  nature  has  fitted  them  for 
it^  to  enter  with  some  hope  of  success  on  those  most 
difficult  of  all  biological  investigatioDS  lAkh  relate  to  the 
nature  and  causes  of  diseases. 

BRITISH  MANUFACTURING  INDUSTRIES 
British  Manufacturing Industtifs.  Edited  by  G.  Phillips 
Bevan,  F.G.S.  "  Salt,  Preservation  of  Food,  Bread,  and 
Biscuits,"  by  J.  J.  Manley,  M.A. ;  "Sugar  Refining,"  by 
C.  Haughton  Gill  j  "Butter  and  Cheese,"  by  Morgan 
Evans  ;  "  Brewing,  Distilling,"  bv  T.  A.  Pooley,  B.Sc., 
I.C.S.  (London:  Edwaid Stanfad, >87&) 

THE  preface  states  that  in  these  volumes,  of  which  the 
present  is  one,  "  the  fiacts  are  gathered  together  and 
prcMuted  in  as  iwdaUc  »  fom  as  is  GOBipatifalo  withaccn- 


racy  and  a  freedom  froTii  srpcrnciality  ;  .•sr.d  though  they 
do  not  lay  claim  to  being  a  technical  guide  to  each  industry, 
the  names  of  the  contributors  are  a  sufficient  guarantee 
th.it  they  are  a  reliable  and  st.mdard  work  of  reference." 

This  editorial  explanation  fairly  describes  the  scope  Oi 
the  articles  contributed  by  Aeir  respective  writers  to  this 
volume  ;  since,  while  not  pretending  to  be  .1  technical 
guide  to  each  industry,  they  must  prove  of  great  value  to 
all  deaving  to  obtain  a  gm&ml  knowledge  of  the  pro- 
cesses described.  The  common  faiilt  of  encyclop-Tlias 
of  this  kind  is  to  devote  much  space  to  detailc(i  explana- 
tions of  manufacturing  i)roccsses  and  of  the  machinery 
employed.  To  the  ordinary  reader  all  such  elaborate  details 
are  useless,  since  his  object  is  to  obtain  information  upon 
the  general  principles  upon  which  the  various  processes 
are  based;  and  to  the  manitf.icturer  practically  engaged 
in  any  process  they  are  equally  useless,  since  no  matter 
how  carefully  written,  they  can  teach  him  nothing, 
because^  as  a  matter  of  course,  he  is  in  advance  ol  the 
processes  described  with  so  much  detail 

'i'he  first  article  is  an  interesiir. ;  account  of  "Salt," 
where  found,  and  how  manufactured  from  the  crude 
deposit  Some  valoable  statistics  are  given  as  to  the 
quantity  produced  in  and  exported  from  England. 

The  next  article  on  the  "  Preservation  of  Food"  by  the 
same  oontribntor  deids  with  a  subject  of  inereanng  im* 
portance.  Though  there  has  been  an  important  increase, 
of  late  years,  in  the  amount  of  green  crops,  and  in  land 
lidd  down  to  grass  in  the  United  Kbigdom,  yet  the 
consumption  of  beef  and  mutton  lit',  so  spread  among 
the  working  classes,  as  to  render  the  increased  produc- 
tion vastly  inadequate  to  the  ever-increasing  demand.  It 
has  become  in  consequence  a  matter  of  the  highest  im- 
portance to  discover  means  by  which  animal  food  may  be 
imported  from  America,  Aostralia,  and  other  countrie* 
where  it  is  abundant. 

The  duef  processes  hitherto  employed  for  the  preser- 
vation of  meat  are  classified  by  the  author  under  the 
heads  of  Drying,  Action  of  Cold,  Chemical  Reagents,  and 
Exclusion  of  Air.  The  Axy'mg  process  has  certainly  aoC 
]ii  oved  a  success.  "  Char'4ui,"  so  much  praised  a  few  years 
since,  is  but  a  poor  substitute  for  fresh  animal  food. 

The  value  of  ice  in  preserving  meat  in  cold  countries  is 

so  well  established,  that  it  natur.iUy  presents  itself  as  a 
convenient  agent.  Hitherto,  however,  as  regards  great 
distances,  it  has  fofled.  This  has  arisen  firom  two 
causes  :  in  the  first  pl.ice  the  temperature  of  mdtiqg  loe 
is  not  low  enough  to  prevent  change  even  on  ship  board  | 
this  difficulty  will  doubtless  be  overcome  by  the  employ^ 
mcnt  ofmachines,  by  which  a  temperature  lower  than  o'  C. 
can  be  mainlamcd  at  sea.  Another  difiicully  has  arisen 
from  the  foct  that  meat  kept  atthe  temperature  of  melting 
ice  is  very  prone  to  diange  so  soon  as  removed  from  the 
ice- tanks  to  be  distributed  throughout  the  country. 
Doubtless  in  time  these  and  other  difficulties  will  be  re- 
moved, and  onr  large  dtie^at  least,  be  supplied  with 
regular  arrivals  of  fresh  tmcooked  meat  from  South 
America  and  our  colonies. 

The  use  of  chemical  reageou  has  hitherto  proved 
inefficient,  lint  we  cannot  agree  with  Mr.  hlanlqr  "that  it 
is  hardly  likely  th.it  the  use  of  chemicals  will  tolve  the 
question  of  me«u  preservation."  A  patent  has  latdy  been 
l^lcd  biy  iriiieh  OKygen-absoihing  reagents  aie  so  soe* 
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cessfully  applied  as  to  give  some  hope  that  this  or  some 
other  chemical  process  will  aid  us  in  this  important 
<iuettkni. 

The  author  gives  some  useful  detaiU  and  statistics 
regarding  the  "  tinned  meat "  process.  This  well-known 
mediod  dependf  upon  tlie  exdusiwi  of  air  bf  the  substi- 
tution of  steam,  and  in  the  consequent  destruction  of 
organic  germs.  So  far  as  mere  prcscrv.ition  is  concerned, 
it  has  undoubtedly  proved  a  great  success,  and  has 
already  been  of  some  benefit  to  us ;  but  the  Ion];  cooking 
process  hitherto  employed  to  expel  the  air  has  so  de- 
stroyed the  texture  of  the  meat  as  to  have  rendered  its 
use  uopopniar  io  ipite  of  tlie  efforts  of  enthusiasts  to 
force  the  over>cooked  product  upon  an  mwitlinK  public. 
So  soon  ns  the  very  primitive  plan  of  hc\ting  the  tins  in 
a  bath  of  chloride  of  calcium  for  three  or  four  hours  be 
replaced  bjr  one  exhausting  the  air  and  replacing  it  by 

steam  at  a  high  temperature  s\iccesiivetyf  and  occupying 
no  more  than  half  an  hour,  then  wiQ  the  tinned  meat  pro- 
cess prove  a  real  success,  and  possess  many  advantages 
overall  others.  Mr.  Manley  has  done  good  service  by 
his  description  of  what  has  been  attempted,  and  though 
be  suggests  bat  little  hlmseir,  he  may  induce  some  of  his 
readers  to  experiment  upon  a  matter  of  such  national 
inipoti.ince. 

The  paper  on  "  Sugar  Refining  ■  is  one  of  Uie  best 
contributions  in  the  series,  written  by  one  not  only 
an  able  chemist  but  also  a  thoroughly  practical  sugar 
refiner.  As  a  clear,  accurate,  and  scientific  exposi- 
tion of  an  important  industry  it  eerves  as  an  example 
of  what  audi  contributiona  ahoold  be.  Its  only  faidt 
b  that  it  is  somewint  too  brief.  After  the  usual 
historical  account  of  the  industry,  the  author  explains 
the  more  Important  properties  of  sugar,  and  shows 
I;ow  these  are  made  use  of  in  the  various  stages  of 
extraction  and  purification  from  the  cane  and  the  beet 
The  author  has  not  conddered  it  wldiin  his  provbice  to 
refiertothe  serious  injury  to  our  sugar  manufacturers  by 
the  heavy  export  premiums  paid  by  the  French  nation  on 
all  high  dass  products  exported  to  this  country.  Doubt- 

less  so  soon  .i^  the  French  financiers  have  completely 
extinguished  the  nianulacturc  of  luaf  and  other  high  class 
sugan  in  England,  they  will  then  remove  the  export  pre- 
miums, being  full  well  assured  that  the  memory  of  the 
ruined  English  sugar  refiners  will  for  a  long  time  at  least 
deter  our  capitalists  from  competing  with  French  re- 
fineries. Though  the  "  beet "  produces  one-third  of  the 
total  amount  of  sugar  grown,  and  has  proved  of  such 
value  to  agriculture  on  the  Continent,  yet  hitherto  the 
growth  of  beets  for  sugar  manufacturing  purposes  has  not 
proved  a  success  in  our  own  country.  Nor  indeed  is  it 
likely  to  piove  remunerative  so  lon^'  as  it  pays  better  to 
grow  beef  and  mutton.  In  concluding  this  brief  notice 
we  cannot  icfraui  from  once  more  praising  the  author's 
valuable— though  brief— contribution. 

Mr.  Evans  xontributes  a  short  article  on  dairy  produce. 
He  ghrea  some  tnterestiag  InliMmadon  upon  the  lactory 
system  of  cheese-making  introduci  d  with  so  much  success 
into  England  within  the  last  few  years.  It  is  to  be  re- 
gretted that  Mr.  Evans  has  given  no  information  upon 
the  mride  of  preparing  the  French,  Italian,  and  Swiss 
cheeses  so  much  appreciated  by  connoisseurs. 

Tho  aiticte  on  *'Bicwi«g  and  Diatiiliiw*  is  •  VMfid 


contribution  on  two  iinportant  industries,  by  one  evi- 
dently well  acquainted  with  them.  Some  valuable 
statistics  are  given,  showing  thft  vast  development 

which  has  taken  place  in  the  production  of  alco- 
holic beverages  in  the  United  Kingdom.  Accord- 
ing to  the  author,  on  March  31,  1873,  there  were 
31,010  brewers,  i.}}  4-5  dealers  and  retailers  of  beer. 
The  income  derived  from  beer  in  1S73  amounted  to 
8,027,408/.,  a  sum  which  fully  explains  the  hesi^atio^  of  the 
present  Government  to  please  the  agricultural  interest  by 
the  removal  of  the  malt-tax.  In  addition  to  these  thirty 
thousand  brewers,  of  whom,  however,  only  some  three 
thousand  are  licensed  common  brewers— there  are,  it 
appears,  31S  distillers  and  rectifiers,  producing  30,644,750 
gallons  of  spirit,  yielding  a  revenue  of  14,895,769/.  ;  the 
number  of  licences  issued  in  1875  to  persons  dealing  in 
and  retailing  spirits  was  138,845.  The  author  calculates 
that  in  the  brewing  anJ  distilling  industries,  and  in  those 
originated  and  sustained  by  them,  there  is  a  capital  of 
two  hundred  mitUens  invested.  Without  following  Sir 
Wilfrid  Lawson  in  all  his  statements,  one  cannot  but  view 
an  annual  consumption  of  twenty-eight  to  thirty  millions 
of  gallons  of  spirit  as  a  niost>erions  feature  in  our  social 
life. 

Those  interested  in  this  matter  and  desirous  of  obtain- 
ing a  general  knowledge  of  the  technical  processes,  will 
with  advantage  consult  Mr.  Pooley's  articles.  In  con- 
cluding this  notice  of  the  volume  before  us  we  must 
congratulate  the  publisher  and  the  editor  on  their  success 
in  obtaining  the  aid  of  writers  so  well  acquainted  with 
tbeir  respective  subjects. 


LETTERS  TO  THE  EDITOR 

{  Th:  Eiiiior  /iM  himtflf  rtspomihle  for  '     .  .-J 

by  his  i\>rrtif\>iijfnts.  A'ci/ii-r  c<jii  kc  v.' r\-  Itt  rtiurH, 
er  A'  u'rnfpotut  xvi;n  .'  ;  j  .V- ■ .  i  .v/  '  umuter^ftt. 
No  netut  is  taJetn  </  anonym^  Ui  i.  oiuininiications.\ 

Sea  Fisheries 

Ma  HOLDSWonTH,  et  the  dose  of  bis  saims^verileas 
(Natou,  voL  XV.  pi.  ^)  on  tlM  addros  I  recently  delivered 
inlheBiolo^SecfloBor  the  BriOihAiKidalioast  Clupiw, 
lays  that  he  does  not  know  00  lAat  evidence  I  gronndea  my 
belief  in  the  dedine  of  oar  sca-fithctieSi  I  an  therefore  anioaB 
to  sute  that  the  crideaee  to  wlridl  I  trusted  in  what  I  then  said 
was  mainly,  if  not  Mttdy,  that  edkcted  by  the  Royal  Commis- 
sion of  which  he  wastlw  nnrt^wnrkhigsecretary.  TneUndncN 
of  my  good  friend  in  giving  nic  private  notice  of  Us  iatentSoa  to 
make  his  comments  public  eaaUat  aW  the  WUt  pfompdy  tO  fw^ 
nish  a  reply  to  them,  and  ibr  so  doing  he  has  mv  belt  thiali*. 

I  do  not  pretend  to  have  read  diRM|^  the  whole  of  the  1,500 
and  odd  somewhat  dosely-priated  folio  pages  whidi  bna  the  two 
"  Bloe-boolu"  embodying  the  labours  of  that  Comndsiioo.  But 
soon  afier  they  appeared — about  ten  years  ago — I  looked  Into 
the  m  sufTicientiy,  as  I  thoagbt,  to  give  me  a  fair  nodon  of  their 
contents.  Whether  that  notion  was  mistaken  your  icadecs  will  he 
better  able  to  judge  bjr  the  time  I  bav*  done.  When  l  wfote  ny 
address  I  had  not  these  books  by  me.  I  have  siooe  rsftsdud  my 
memory  by  coni^uking  them.  I  find  that  deep  as  was  tlw  io^i 
ptession  left  by  my  first  examinatloB  of  then  it  Is  now  still 
deeper,  .-tnd  were  I  to  write  my  addfcn  over  l|gdB  I  dioold 
express  myself  in  far  stronger  terms. 

Tlic  je.ond  aitd  must  bulky  volume  of  these  faine-baaka  coB- 
taiPH  the  "  Minutes  of  Evidence  "  taken  before  the  Sca  Fisheries 
r<  nimission,  and  reporu  the  61,831  Questions  and  antweiB  pat 
by  or  given  to  the  Commissioners.  At  first  the  attempt  to  find 
the  particular  needles  one  may  be  seeking  in  this  immense  bottle 
of  hay  scans  hopeless.  But  fortunately  the  volume  (as  most  Wue- 
hodn  icd  i*  fcnidied  with  aeopiom  index,  extending  tony 
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pages  folio,  mnd  by  help  of  this  I  bq;  leave  to  sabmit  lo  Mr. 
Holdsworth  and  your  readers  the  following  reuUti. 

The  Commissioners  took  evidence  at  eighty-six  places  (Bil- 
Ibgigate  and  London  counting  separately),  which,  for  con- 
venience' sake,  I  will  call  "  stations."  Now  It  appears  that  of 
these  eighty-six  stati^ins  evi.lcnce  was  ofTcrcd  at  twenty-two, 
showing  an  increase  in  (he  supply  of  fish  generally,  and  evidence 
showing  a  detreau  at  forty-three,  or  euctly  huf  of  fhe  Mrfaole 
number.  But  at  thirteen  of  these  stations  the  evidence  was  con- 
Aiding.  Dedntfing,  therefore,  that  number  from  each  side,  we 
have  thirty  stations  where  (he  evidence  «u  solely  fof  the 
decrease  and  only  nine  for  tin-  increase,  or  «  dear  ■ujorl^  of 
twenty-one  stations  for  the  former.  It  also  appears  (nUMi  ny 
arithmetic  is  at  fault)  (hat  of  (he  answers  mven  to  the  Com- 
Bisuoaers  at  thes«  several  places  250  showed  an  increase,  and 
605  n  decrease.  If,  then,  my  opinion  on  this  subject  is  so  erro- 
neous as  Mr.  lloldsworth  asserts,  it  is  one  entertained  bv  a  good 
many  people  who  know  more  of  fudieiy  matters  than  I  do- 

If,  further,  w«  analyse  the endcMC  lo  wiMS  kinds  of  fishes 
the  results  will  not  be  reiy  diliennt.  Thcw  will  be  bat  iliited 
in  a  tabular  form. 
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Tinu  out  of  these  twenty  kinds,  tixtetn  showapmitivedecicase 
at  more  or  fewer  stations,  and  among  them  an  loeM  of  dm  owst 
important  of  our  "  food  fishes  "—cod  and  Unf,  badUockf  bake, 
hemai^  mackarel,  sole,  ipnt,  and  whiting. 

Now  I  can  imagine  tkree  objedfcnu  beinig  leiwd  totbeobvioas 
brference  from  this  table  : — 

Fin: :  iJi  i;  ilic  witnesses  for  the  decrease  were  untrustworthy. 

Sicottdly :  that  the  Irish  stations  are  included  among  those 
■bowing  decrease,  and  Irish  fiaberiet  arc  said  to  be  bagniabiBg 
horn  cnnscs  which  d  >  not  concern  the  present  natter. 

TTUrdfy :  that  even  (he  non-Irish  stations  dwwing  decnate 
are  compara'.ively  sm.ill  and  unimportant; 

I .  \Y  ithout  imputing  any  want  of  veracity  to  the  witnesiet  for 
the  decrease  it  is  obvious  that,  u  all  fishennen  have  a  pretty 
hard  time  of  ir,  the  proportion  anoog  then  with  a  dcsp.)itin); 
tarn  of  mind  may  be  gieater  than  among  men  who  follow  other 
callinga,  and  that  this  anyaMOHdoulytbge  their  testimony. 
So  far,  however,  as  my  own  eaptrieaoe  goes,  which  is  perhaps  a 
very  little  nay,  I  have  found  that  the  gmmblcri  among  fisherrnen 
commonly  assiga  aime  specific  cause  for  their  complaints — be 
that  OHUe  nal  or  inag^ry.  If  so-aod-so  were  or  were  not  the 
CM^  they  ny,  tbqr  woald  get  on  very  well.  Their  assignmeat 
of  uiyeaaK  b  fwdy  a  natler  of  eipiaion  with  the.n.  Their 
statements  as  to  the  increase  or  decrease  of  fishes  rchUc  to  a 
antter  of  fact  within  their  own  knowledge. 

a.  The  proportion  of  Irish  to  non-Iri>h  stations  among  th^ie 
which  show  decreaw  is  by  no  means  excessive.  Here  it  is  :  — 
Cod  and  liafr  13  oak  of  43  ;  haddock,  12  o«U  of  40 ;  hakc^  5 


out  of  13  ;  herring,  10  ont  of  41  ;  mackarel,  3  out  of  li  ;  aole^ 
I  ojt  of  15 ;  sprat,  I  out  of  6;  whiting,  I  out  of  11.  If  the 
Irish  stations  were  wholly  disregarded  the  general  deduction 
would  not  be  materially  affected. 

3.  Any  one  who  has  ever  tried  to  learn  the  facts  attending  the 
process  of  extinction  of  animals,  will  soon  find  that  the  pccno* 
nilory  symptoms  of  approaching  extirpation  may  be  for  a  long 
tbnt  hardly  recognisable  at  places  where  the  particular  species 
concerned  i>  most  abundant.  It  ii  first  cut  short  on  its  bordeii^ 
and  scarcity  begins  and  is  most  readily  perceived  at  its  outlying 
localities.  Hence  it  h  exactly  in  accordance  with  what  always, 
or  almost  always  happens,  that  (he  smaller  and  least  import* 
ant  fisheries  should  first  show  signs  of  decline,  if  such  dediM 
is  going  on,  as  the  above  figures  seem  to  prove.  It  may  b;  yean 
before  (he  great  trawling-groands  on  various  parts  of  the  coast, 
or  the  Dogger  Bank  and  the  .Silver  Pit  show  unmistakable  S^na 
of  exhaustion,  but  where  is  the  take  of  fish  inshore  increasing  or 
even  stationary  ? 

Having  thus  famished  the  miin  grounds  of  my  belief— for  I  do 
not  wish  to  rely  on  the  Report  of  (he  Committee  of  the  Hoan  of 
Commons  in  1833  (though  that  declared  the  Channel  fisherinto 
have  been  in  a  declining  state  since  1815]  further  than  to  show  It 
is  a  belief  of  long  standing  and  held  by  practical  men — I  aaet 
proceed  to  make  some  other  remarks  on  Mr.  Holdswottfl'a 
indictment.    First  of  all  let  me  adm't  that  he  is  of  coane 
literally  accurate  in  his  statement  of  the  particular  objects  tut 
which  the  Royal  Commission  of  1863  was  appointed.    Bat,  as 
he  also  rightly  remarks,  its  inquiry  was  extended,  and  indeed  no 
oac  can  gfince  at  its  blue-books  without  seeing  that  the  inquiry 
covered  far  mure  ground  than  ever  was  scraped  by  a  tnwL  As 
I  read  the  Instructions  to  the  Commissioners,  they 
eno'.:gh  to  permit  any  sort  of  inquiry  into  British  Fuheries- 
(he  seeking  of  a  remedy  for  anv  decline  in  them  if  such 
found  to  exist.    Hut  since  my  friend  takes  refuge  behind  the 
literal  wording  of  (he  Queen's  Commission,  I  may  do  the  same 
with  regard  to  the  expressions  used  in  my  address.    No  doabt 
bad  I  had  the  hlne-bjoks  by  me  when  I  wis  writing  I  should 
bare  been  non  explicit  in  SMarating  the  Commission  in  which 
he  acted  as  aeenlaiy  fnn  ouers  that  had  preceded  it.  Ba% 
as  it  is,  my  wordi,  reprlaled  in  your  own  columns  (N'aturk, 
vol.  xiv.  pp.  440,  441),  show  that  I  spoke  of  it  as  sumethiitg  dis- 
tinct from  them,  and  so  it  truly  was,  for  as  Mr.  Holdsworth 


himtdf  sa;^  it  was  "  the  most  comprehensive  inTCHitatinn 


of  the  subject  that  had  ever  been  male,"  and  the  evidence  it 
collected  is  one  of  the  most  valuable  cootributions  to  applied 
zoology  with  wUch  I  an  aeqnauited. 

Next  there  comes  up  another  point.  It  is  quite  COnpaliUa 
with  an  increased  tu/>/'/y  of  fi^h  that  them  any  be  aa  ai '  * 
decrease  in  the  j/tyi  of  fishes,  and  it  seems  to  me  that  my  < 
hardly  sees  the  danger  of  confounding  these  two  very  ddf 
things.  Th.tt  the  supply  of  fiih  to  onr  "■■'kttf  basof  Ial04 
inou^ly  increased  may  be  iadafaitabie— the  qoeitioo  nally  it 
whether  there  are  still  in  our  seas  as  many  fishes  as  there  us«l  to 
be.  The  evidence  I  have  above  analysed  shoivf;,  I  think,  that 
there  are  not,  and  the  recommendations  of  the  Commissioners  of 
1S63  arc  CMtninly  not  such  as  would  increase  the  number. 

Mr.  Iluldtworth  asserts  that  "practical  mischief  is  likely  to 
result "  from  my  opinions  hfconing  known  to  fishermen.  I 
wish  he  bad  been  a  li((le  more  careful  to  explain  wherein  the 
danger  lies.  Unless  i(  be  that  the  next  Sea-Fisheries  Commis- 
sioners may  find  their  inquiries  suddenly  stopped  by  a  welUplaced 
torpedo,  I  am  at  a  loss  to  imagine  the  risk.  As,  however,  their 
permanent  brethren  of  (he  Rivers  Commission  continue  to  pat^ 
sue  their  djtiet  without  any  such  unpleasant  consequences^  I 
think  the  possible  mischief  must  be  over-rated.  MtKhief  may 
arise,  thoagh,  from  the  utterance  of  smooth  sayings  and  very 
great  mischief  too  ;  but,  if  it  docs,  it  will  not  attach  to  those 
ttiat  utter  the  note  of  wamnig.  My  friend  refers  to  his  "Deep* 
sea  Fikhiog  and  Fi:>hiog-boats,"  an  excellent  work  in  many 
respects,  which  fully  deserves  all  that  was  said  in  its  praise  in 
your  columns  when  it  appeared  (Nature,  vol.  xl.,  p.  421),  and 
perhaps  more,  for  the  Rviewer  did  declare  that  the  aathoc'a 
"  inferences  aad  hit  facta  am  mr  nach  at  variance,"  which  was 
perhaps  going laAar  too  far.  1  nave  csnfully  read  it,  but  I  fail 
to  fina  there  any  new  facts— new,  I  mean,  since  the  pablicatioD 
of  the  Une-bookt  before-mentioned— that  bear  out  his  views  of 
(he  matter.  On  the  contrary,  I  h  ive  met  with  several  admissioea 
which  I  think  point  in  the  opposite  direction.  Thus  I  read  of 
Yarmouth  (p.  1 1 1 ) :— "  The  mackarcl '  voyages,'  hoirever,  have 
been  so  unprofiuble  dunng  the  last  few  yean  that  there  is  little 
iadaocoeot  to  iatnt  veiy  laigc^y  in  aew  gear  fca  that  fabwy." 
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A  Kttk  further  on,  of  Lowestoft  (p.  123) :— "  Recent  expericocr, 
bnrever,  doex  not  support  this  statcncnt "  [that  ibe  snminer  fish 
m  often  as  abuitdunt  M  they  ever  wm  before  the  qMing'fuhery 
came  into  fashion],  inOi  •  mmt  m  leas  snceeMfot  aeries  of 
spring  fisbcsies»  IM  anmmer  berrisgs  have  been  eicecdingly 
scarce  for  the  Mt  mmb  vears."  Now  neither  Yamioath  nor 
Loweatoll  are  very  snail  or  unimportant  alations.  It  wauld 
loak^  Ibcn,  as  if  scarcity  has  begun  to  eppear  there.  Again 
(mat^i  315),  Mr.  Holdswonh  telb  a  very  good  stoiy  of  ibe 
daeppeiance  of  herrings  from  the  Guemicy  waleis  ;  but  he 
does  not  contradict  the  statement  that  there  has  been  no  hcrtiiig' 
fishery  there  rince  the  year  183a  Fnrthetmorc  he  sajs  (pp. 
l66»  967) **  Tnrbot  or  '  bntt '  nets  arc  successfully  worked  by 
ibe  Slanba  fidwmen,  although,  according  to  their  report,  the 
ctMclia  ere  not  nearly  as  larn  n  they  formerly.  This  is 
dM  cnwnl  aiatement  along  thii  eoiat  ...  It  is  a  remarkable 
CilUMMtfCC  that  nearly  thirty  years  ago  turbot  became  so  scarce 
Nofth  Sanderland,  close  to  Holy  Island,  that  the  turbot- 
were  given  npw  At  that  time  trawling  in  the  North  Sea 
I  only  just  bcginniai  limi  Hull  and  that  part  of  the  cout ; 
itiie  trawlers  have  never  worked  near  the  place  where  the 
deoteaae  of  ttubot  was  said  to  have  been  greater  than  even  at 
Staithea.  It  is  evident,  then,  that  we  h»v«  a  good  deal  to  learn 
abont  what  attxacU  or  drivea  away  tiie  ibh  to  or  lioai  any  par* 
tienlar  locality." 

To  thia  last  remark  I  cordially  agree,  for  in  my  address  I  said 
that  the  coaudeiatiMi  of  our  fisheries  is  *'  fraqeht  with  unasual 
diflkvltia.'*  Sat  whila  wa  arc  satisfying  >nniam  on  this  and 
similar  points,  I  caaaot  ngard  with  the  iame  complacency  «s 
Mr.  Hmdsworth  die  iscmnog  outlay  of  capital  in  improved 


i  fresh  fthiBf'itMr,  the  growing  fish-traflic  on  the  rail 
waya,ortbe|^orlci«r  aaeotaigM  and  renovated  Billinesgate, 
aiiiiBeaairid  the  plont  ^aenlatioaa  nt  ittfremuntera.  Is  that 
ihecAyanifcctwUdiiatobeimaflteladhgriHlaiiaB?  I  derive 
HMaconfort  in  allow^ av ihnqr  to  nm  not  over  the  narfole 
dahaaf  Cbeapcide^  Bond  wae^  aad  AiabtUa  Row,  teaming  at 
ucacnt  with  every  fiBitjdelka^,  and  ttilllcatwheo  I  matt  the 
jMMdkla  barrow  of  tha  Eaat-ead  eoatcraioiiffer»  with  lis  *• 
fleatma  wtA  awn  odorilie  load.  The  qaeation  ii^  bow  long 
win  tbataboadaaee  last?  Inealcidablygrcataatbeatocik  of  fishes 
la  oar  naa  any  bf.  It  moat  be  aa^ect  to  the  saa>e  laws 
aa  the  atodt  of  every  odiar  aidaaaL  Directly  the  dnnshtsnpon 
it  eaceed  iu  natural  incWMa,  ItflHnt  dwindle.  The  lime  when 
that  shall  happen 


Soma  of  Mr.  Hddnroidi't 
laaidaotMagiBByaddieBabaat*' . 
foratohavtmandoaed  dwtteMrfn  of  Pn£  San 
Maba  would  have  been  little  to  ihopoipoae^  Bat  if 
meant  to  hint  that  I  did  not  know  duit  the  Vftm.  tS 
floats  in  the  water  during  iu  devdopmcat,  I  wQl  OOBlcat  myself 
by  obserriag  that  my  acqaaintanee  widtScaadiaaviaitaatanlitU 
and  their  woiks  began  in  the  year  1855.  Ilia  leliHNMa  to  the 
Sea  Birds*  FMicrvation  BUI  also  aeema  to  ba  wide  of  die  mark. 
But  I  am  snre  onitbologisis  will  be  thaaUbl  to  Um  for  iaSamtf 
tion  that  will  show  how  many  of  the  birda  oanied  in  that  Act 
commonly  prey  uoo  the  sea-fishes  that  eome  to  oor  matkels, 
and  which  Imids  they  take.  Perhaps  he  will  abo  explain  why 
the  fishermen  of  onr  coasts  were  so  strong^  in  frwoar  of  iu 
being  passed.  Of  the  precise  direction  my  ennta  taoktowanis 
that  and  Mr.  Holdnpotdi,  I  tUak,  cannot  be  awart, 

ALntKO  Nkwtom 
Magdalene  CoUegr,  Cainbridge,  November  3 

P.S. — If  the  remarks  I  made  in  my  address  be  well  foun<!c<), 
tbajr  cifoourse  have  a  general  bearing,  and  will  apply  to  all  casts 
of  ••over-fishing."  Since  I  wrote  the  above  I  have  received 
from  my  kind  mend,  Prof.  Baird,  the  United  SUtes'  Commis- 
aoaer  of  Tides  and|  Fisheries,  his  rcportt  from  1871  to  1875. 
Tberein  I  find  the  decrease  of  the  Sea-Fisherica  on  the  Atlantic 
;  of  tlM  United  Staua  treated  aa  a  iiMt  beyond  denial,  and 

aa  tba^iaf  canse  of  that 
A.  N. 


Thm  PonndatloB  of  Zoologloal  Statlona  is  Mdifotaiid 

and  Kiel 

Will  you  kindly  permit  me  to  »ay  a  few  words  in  answer  lo 
the  letter  fav  whidi  my  liiend  Mr.  fiaifoor  capiesscd  his  view  on 
'  '  "  latHcB^pilasdaBd 


the  letter  fay  wtaidi  m  iiiend  Mr.  iiaJ 
the  j|nuiiooBd  faoadatfaii  of  aodotical 


coait,  at  Theater  Sebaatopol,  Ike  fMmdatioii  of 
laon  School  of  Nataial  Hiitory  hi  die  Ualted 
MiitioB  to  oaate  twoatadoaaat  HdhsoiaDd  and 
ler  plan  to  ciect  a  elation  on  the  wblto  Sea, 


Mr.  Balfour  has  ceitainlv  not  been  well  tnrnimcd,  when  he 
believes  the  promoters  of  the  future  stationj;  in  Heligoland 
and  Kiel  had  intended  "  io  put  aside  claims  of  the  zooTojical 
station  at  Naplea  in  favour  of  the  two  new  institnlionf.'j  In 
the  firtt  place  it  is  expressly  ttated  in  their  Report  that  the 
committee  arc  far  from  wishing  to  take  away  the  leatt  support 
from  the  Naples  establishment.  Besides,  according  to  information 
which  reached  me  some  time  ago,  one  of  the  most  eompetent 
and  influential  members  of  the  committee  has  only  consented  to 
act,  if  it  is  expressly  stated  in  the  memorandum  to  be  handed 
over  to  Govcfnmrnt,  "that,  should  the  empire  limit  iu  annnal 
contribatioai  to  roological  stations  to  I,OOq/.  or  1,200/.  (a  sum 
.-liked  at  present  for  the  zoological  station  at  Naples^,  this  sum 
o-aghl  to  go  undmdti  to  the  N.iples  establi>hment  as  the  one  of 
much  greater  importance.  The  foundation  of  the  two  northern 
stations  ought  in  consequence  to  be  deferred  to  later  tiroes." 

Nothing  more  than  this  cnuM  be  desired,  and  certainly  the 
proposition  once  made,  nothing  more  could  be  expected,  and 
had  Mr.  Balfour  been  acquaintMl  with  the  whole  of  the  facta,  I 
am  aatislied  be  would  never  have  applied  the  terms  "anwise  aad 
ongenerons"  to  the  proposition,  lie  is,  however,  certainly  right 
in  maintaining  that  the  Naples  ttatlon  has  been  tbe  means  of 
proving  both  the  value  and  feaMbility  of  such  institutions,  and 
perhapa  nobody,  baaidca  n^aelf,  knows  better  than  Mr.  Balfoiir, 
how  great  and  haw  nnmerona  were  tlie  obstacles  which  had  to 
be  oveieone.  This  and  the  fact  that  Mr.  Balfour  assiated  is« 
most  generoosly  and  most  vigorously  daring  the  whole  of  my 
sin^le^  eadtlto  him  fully  to  di!>approvaof  iniatlie  thinks  might 
poasibly  have  a  detrimental  influence  on  tbe  Cite  of  the  Naplea 
establislMBent.  Whh  r^aid  to  this  appreheaaioo  I  may  he  per- 
mitted to  state  that  there  ia  wdl  Jbamled  hope  that  the  Naples 
stalioa  vill  soon  be  fite  Irom  each  embatraasmeala  aa  are  tl^e 
oomcqacnea  of  iaanffidcnt  meaaa,  aad  that  I  always  expected 
and  deiiied  a  terict  of  aooiogical  station  to  spring  up  wMdi 
should  not  a^  Mbw  bat  even  ilval  tba  oiimaal  one  started 
by  mywUl  Tba  ladden  appeanooa  of  iook)pcal  itatiOBa  on 
the  Komaodv  coait,  at  Tncat^  Sebaslopol,  die  fimadatioii  of 
the  late  Andeiaon  S  ~  ' 
Slates,  thai 

Kiel,  aad  anollier  plao  to  cm 

broaaht  baibra  die  AaaodatioB  af  Ramian  Nataialiala  hi  Wanaw, 
furnish  IndnbltaUa  paooft  that  my  belief  was  well  foanded.  It 
may  be  that  too  Uttw  cfaanBVaeUM  has  been  nmd  ia  founding 
or  planning  several  of  ihcN  iartftaticM ;  aeverthdem  their  gn  at 
namber  and  mpidj  aagmaatadan  jvilify  ma  hi  g^viag  to  my 
eatabliahmeat  aadtdiowniieHa  aad  ao  oiidact  an  mteiHtMnat 
dwracier  at  to  cany  It  aa  fcr  beyond  eaaipatitkia  aa  pomibiai 

IbopatobeabletoeBtiraMia  fidlytetoflw  deveioaMBtof 
the  Naples  staticm  in  the  Seeoad  Aaaaal  Report  vrfaiw  I  think 
will  be  ready  next  spring.  It  will  show  that  till  now  die  atalian 
has  not  only  not  su.Tcicd  from  cooqietitiM  but  Ina  been  iacieaciag 
veiy  coosidenibly  the  ran[;e  of  iit  activi^  and  inllaeaea  on  the 
pragremof  hiolog)-.  Aniwi  DomtH 

wrlm,  Novembci  5 

Tbe  Deep-sea  Manganiferous  Muda 

Ik  the  very  interesting  Address  delivered  by  Sir  C  WyviDe 
Thomson,  at  Glaiaow,  un  the  Ch.tllengtr  aapcdUfci,  wid'a  in- 
ferring to  the  ••«»  day  "  deposit  so 
parts  of  the  Atlantic  and  North  Pacitie^  the  wrmiitiiMf  ibet  ia 
mentioned  that  the  day  containa  nameross  nodalea  of  pmoaMa 
of  manganese,  which  in  some  places  are  found  in  great  qaanti^.> 
The  Address  goes  on  to  say This  is  a  phenomenon  wbidi 
we  are  as  yet  unable  to  exphun,  and  I  do  aot  know  that  there  b 
any  analogous  instance  inanyof  theolderli>raiBdaBa*'(NATtna^ 
vol.  xiv.,  p.  494). 

It  is  possible  that  this  can  be  aooonnted  Cgriathaaame  man- 
ncT  as  t  lie  formation  of  the  "  red  chw"  ilwlf,  amamlng  that  the 
exy.ianation  given  by  .Sir  C.  Wyville  Thomson  if  the  correct  one, 
as  there  can  be  but  little  reason  to  doubt.  It  is  true  that  excep- 
tion has  been  taken  to  it  by  Dr.  Curperiter,  who  considers  the 
"  red  clay  "  to  be  "  a  posi-morltm  deposit  in  the  chambers  of  the 
foraminilera." '  It  does  not  clearly  api  ear,  however,  where  aadh 
a  post-martm  pseudomorphic  deposit  could  come  from  in  this 
case,  while,  were  that  opinion  correct,  then  the  Glohigtrina  ooze 

'  Sec  also  "  Report  Id  tiydrottiphcr  of  lb«  Admiially  on  the  Ciium  of 
H.M.S.  ChalUnitr  "    I'rof.  WyTiUe  Thonuon,  f.KS.,  Frvc.  Roy.  Sot  . 

vol  xxiv.,  p.  39. 

'  "  Kcauuki  OD  Prof.  Wjnrille  Thomion'i  Preliroiiury  Neles  OB  IM 
Maiun  of  ike.Sca-betMn,"  Ac  Prtt,  Bor-  Soc.,  voL  aadii.,  9.  aM, 
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itieir  ought  also  to  fonn  a  pwadaaioiphic  d^odt  of  lltt 


Accepting,  then.  Sir  WyviUe  ThoBMB's  theory,  the  maogan- 
iferotts  deposit  mifiht  faeMOOUtaA Airaa  follows :  - 

Mangaiicsc  occun  in  ica*mler  !■  wry  small  quantities,  suf- 
ficicflt,  neverthelest,  for  detectkm.  Fatrhimmtr  has  detected 
It  together  with  iron  and  silica :  uabo  Inve  F^er  and  Mialhe.* 
It  is  ixsidcs,  aimoit  invuian/  Ibur.rl  in  tlie  waters*  of  some 
springs,  according  to  Fnll  T.  Slerry  llunt.^and  spring-water 
sooner  or  later  finds  its  waf  to  tke  ocean.  Asain,  it  is  /ound  in 
the  ashes  of  planu,'  and  it  !■  thmfora  not  nnUkdy  that  it  may 
tM  aecietcd  by  other  oi]g[aniaB%  Mch  as  fonuninifeia,  moUiuci, 
in  fact,  BiichoT  bond  in  the  onter  scale  of  oiyater-shells 
o-6i  per  cent,  of  ferric  oxide,  with  some  ocid*  of  Banganase*— 
and  as  its  carlxnate  is  isomorphous  with  that  of  line  and  iroo^ 
it  is  perfectly  probable  that  these  sboold  be  found  associated 
together,  as  indeed  they  u^iually  are.  Supposing,  iheit,  Globigt- 
rina  shells  to  consist  of  cari>onato  of  lime,  with  tmall  traces  of 
carbonate  of  iron,  carbonate  of  manganese,  peroxide  of  iron, 
«nd  ttlioste  of  alamina,  the  following  chances  might  take  place 
while  the  dicU  was  passing  through  water  charged  with  carbonic 
acid  gas  and  oxygen. 

All  the  carboo^es  would  first  be  dissolved.  Then  the  car- 
Iwntes  o(  iron  and  nungimese  would  be  oxidised,  as  they  readily 
put  with  carbonic  add  in  presence  of  oxygen,  and  the  Uberatcd 
carbonic  acid  wo«U,  no  doubt,  act  on  a  Cmh  portion  of  the 
niaed  carbonates.  The  silicate  of  alnmina  and  peroxide  of  iron 
already  in  tbe  shell*  would  not  be  affected.  Thus  there  would 
be  a  continual  dcpoaitioo  of  silicate  of  alumina,  peroxide  of  iron, 
and  peroxide  of  manganese^  very  likely  both  hydrated.  It  is 
taken  for  granud  here  that  the  red  clay  is  merely  a  silicate  of 
ahuiiaa  oolOBWd  bf  poiHude  of  ieoo,  and  not  a  doable  silicate 
«f  in»  aad  alailaa.  It  does  not  seem  quite  clear  which  is 
tolly  ■eaofe  b  of  llw  reports.  Alumina  is  found  in  small 
tncei  ia  iiver>  and  lea-water,  perhaps  in  many  cases  as  the  sili- 
cate, whkh  is  soluble  in  minute  piopoftiaai.  Or  Jt  n(ght  origt- 
aallf  CBit  as  sulphate^  in  that  atale  enter  into  the  structure  of 
maima  oigaiiisaii^  aad  snbsoqaeiitly  undergo  alteration  to  sili. 
cale.  Alumna  has  been  fooM  is  small  quantities  in  planu,  but 
combined  b  not  yet  known. 
I  believe  the  principal  deposits  of  mamaneae  ores  are  found 
with  limeHanaoTdoloniWeiodi^pirobably  for  the 

m  snail  piopor 


:  part  originally  diss  _ 
\  aid  luiaqautly  conceatralad  5  particular  localities  by 
tbt  aetin  of  infiBiatiBg  water,  aad  the  nearest  approach  to  the 
aoBeaoa  dsaeiibtd  faj  Sir  WyviUe  Thomson  appears  to  be 
with  ia  the  ainifiitwl  liauslaae',  dokoute,  iron  ore,  and 
_        OK  of  the  Laha  district,  as  rcoord«l  by 
AfOe  place  wlieia  theiioa  aad  manganese  beds  arc 
'  day  faadi^  wying  from  a  few  liect  to 
lialUcKaeas.  ThcM  Bisoof  cootidais  aie  the 
iciak  of  dM  eontiaaoas  adioa  of  water  ooataiaiac  oaAoaic  acid, 


tbeaislUaeeoatUaiestaae  be^coBveitediatodigr.  Tbe 
gaaase  aadiranons  lie  bcacaui  the  cbwbod%  and  b 
Ukeiy  that  these  mfaierabwere  catawiedlkwB  the  aigiUa 


\  aagiUafleoiis 
tha^cariwaata  of  iint^  having 
tnaalitici  as  eutoaatcs  ia  the 
la  ftcl  the  lower  ckT  baft  still 
Then  is  thus  cooaidenble  uudo^y 
I  tbe  two  mmt  the  diflbenoe^bcing  that  these  old  limc- 
>  havfaif  bam  Ibnaed  la  aiaai^  in  aot  very  deep  water,  were 
aot  Uable  to  bo  daolved— iauaadiately  on  the  death  of  the 
ongpaiaBM  whete  skeletoat  thqr  waa  by  the  action  of  aea^water, 
dM  part  fadaf  playad  MMB  afletwaida  by  atmospheric  water. 
The  Nidt  botbetn  wtmg taa»,  however,  viz. ,  the  produc- 
tion of  clay  firom  the  liaeMoee,  together  with  nodular  man 


Enesb  POssiUy  had  the  oorals,  &c.,  forming  that  limestone 
d  the  opportunity  of  falling  slowly,  aad  oadi  uoiatad,  tlumigh 

*  BUchof,  "  Chrm.  Ceo.,"  vol.  L,  pp.  09-108. 

s  Fowties'  "  Man.  of  Cliem.,"  |).  ^  ;  aUo  Watts'  "Oem,  Wet." 

*  Cy.  cit.,  voL  L,  p.  198, 

'  It  mav  be  that  there  it  a  traca  of  uaeomUBed  ferric  aside  already  in 
Iheie  ikelu,  siBCe  the  GlaHgnina  oote,  when  Irealed  with  very  dituic  ;ici(l, 
leave*  a  i<d  udiment  like  the  "  rei!  cUv  "  (»ee,"lhe  Cruise  of  the 
CMaUenfrr;'  Nati.-uk.  »oL  xiv.  p,  961.  Sir  Wyville  hcuiatri  to  claim  for 
the  iiJicate  of  alumina  and  peroxide  of  iioo  that  ihejr  e«i«t  in  that  fuitn  in 
iheihctU.  rather  iuppu>iii(  them  10  be  imdtKU  of  alteration.  Eul  the  l.-illcr 
I*  ccrtainlv  found  in  Mm  abciU  aad  ia  (cd  coralt  It  hat  been  ihown  hj 
rnf.  A.  It.  Church  that  Ih*  nd  ckdkof  HimMaixua,  treated  with  very 
weak  acid,  yields  a  midaadasciynianMiiiii  lU  deep-sea  "red  da*."— 
Cmm,  Attm,  xxxi.  n,  ta^ 

•0A«'/..«slU.p.tn> 


dipdi  of  MOi'water,  A»  remit  wooU  hata  been  a 
oosBttd,  similar  to  these  deep-tea  days. 
As  to  Ifae  aodalsr  stractaie  of  fhe  manganese  oude,  it  ia  of 
eoana  wfciahlr  to  the  same  mysterioas  iwolffcular  attndioa 
wUdldatMninesaeatpcKationof  all  dtooaibonaleof  iionia 
tiaecaso  of  dqr'inutene  m£i»days  aad  shalc%  aadsiUca,  as 
ia  ehalk  flinta. 

Sbwa  the  above  was  written,  tbe  last  number  of  the  flneeaNags 
of  d»t  Rqpal  Society  (vol.  aiv.  Mo.  170).  with  Pcdianaaiy 
Reports  on  tbe  Cruise  of  the  OaJla^,  by.Sir  C  Wyville 
ThoBUoo  aad  eoUeagues,  has  come  to  baad.  Hieie  report* 
contain  a  full  deseriptioa  of  the  anagaaiferoos  nudii  bat  no 
theory  as  to.ihe  origin  of  the  waaganpsr  is  as  yet  put  fbrwaid, 

Edwakd  T.  HardmaiTi 

KUkenay  fLM,  Geological  Survey,  Iioad 


Mr.  Wallace  on  the  Distribution  of  Passerine  Birds 

In  Mr.  Wallace's  recently-published  work  on  Geographical 
DisttBmtioa,  in  mare  than  one  iilacc  the  results  arrived  at  from 
an  inspection  of  his  elabora'.c  tai)lci  of  genera  and  families  do 
not  agree  with  the  number.':  he  uics  in  considering  the  general 
bearing  of  the  facts  adduced.  Thus  in  his  "  General  Remarks 
on  the  Distribution  of  the  I'asseres,"  voL  ii.  pp.  209-302,  he 
says  (/.(•.  p.  300):  "  The  families  that  arc  confined  to  single 
r?i;iuri.s  arc  not  very  numerous,  except  in  the  case  of  the  Nco» 
tropical  ici;i(in,  which  hasySrr,  the  Australian  has  only  t/irft,  the 
Oriental  one,  Ethiopian  one,  and  the  other  roj^iot.s  have  no 
peculiar  families."  Adopting  his  tables  of  the  .  families  of  the 
Pas&eres,  I  find  the  numbcts  should  be  really  as  follows  :— 

Neotropical  7    ...   Fams.  Nos.  39*,  40,  41, 43, 44^  45,  ^ 

Australian    5    ...  „    21,  22, 2$,  49,  §0. 

Oriental       3    ...       „       «     ||,  12, 43. 

The  Neart  tie  region  should  SlSO  be  n.cntioiied  as  possesilag 
one  peculiar  family,  i.e.  Chatnxidx.  The  statement  that  none 
of  the  turdoid  Pa.->$erine  famtlics  are  exclusively  .\meticaa  must 
also  be  modified  to  meet  this  fact  Thrrc  are  three  familici  {i.e. 
Paictidse,  Piltidx,  EuryLcmidi),  ins-aud  it(  tura,  of  the  Formica- 
ri.id  Passeres  in  the  Old  World,  of  which  the  Pittidx  can  hardly 
be  said  to  bum  only  a  "  very  resirittcd  iliitribuliou." 

The  Australian  genus  Stmihidea,  of  doubtful  position,  sectai 
omitted  altogether.  W.  A.  Poutt 

Cambridge  Oct.  JO 


Rosaceos  (Comatttla  rosacea) 

There  are  one  or  two  rather  hasty  condtuions  in  the  letters 
you  have  recently  published  upon  the  feaihcr-star,  w/.ich  I  will 
take  the  libeity  of  pointing  out.  My  friend,  Major  Lang^ 
arguing  from  his  experience  in  Torbav,  says  :  "  It  is  evident 
that  the  habitat  of  Comatula  is  strictly  defined,  viz.,  in  compan* 
lively  deep  water,  .it.d  amongst  rocks."  Last  year,  however,  I 
took  it  in  .Salconibe  Kstuary,  ia  shallow  water,  and  not  among 
nxlu,  but  among  the  Ztitm  nurimm,  to  which  numbers  of  the 
young  stalked  form  were  slickiog.  The  well-kttown  marine 
zoolo)^ist,  Mr.  Hinckf,  tells  me  that  he  took  both  the  adult  and 
stalked  forms  in  great  abundance  in  the  same  locality  more  than 
twenty  years  aga 

The  President  of  the  Birmingham  Natural  Historvand  Micro- 
scopical Society,  in  commenting  upon  Major  Laqgs  letter  and 
uthcr  notices  of  tbe  capture  of  the  feather-Star,  says,  "It  is  a 
mo.i  remarkable  circumstance,  therefore,  that  ia  the  Bpaeo  of 
about  three  years,  the  species  hIiouIJ  have  become  numerous  to 
the  extent  alluded  to  by  Major  Laojr.  more  than  a  hundred  being 
taken  in  one  haul  of  the  dn-tlge."  But  this  rapid  increase  in  the 
numbers  of  the  species  since  1873  is  imaginary,  for  dredgings  in 
the  two  previoas  years  had  yielded  the  adult  form  by  buckctsful 
from  the  neighbourhood  ftf  the  Thatdier  Rode. 

In  regard  to  the  name,  one  can  only  wish  for  a  scientific  die- 
t.i!or  to.re&tore  Lamarck's  happily  appropriate  designation  Co- 
matula,  in  place  of  the  earlier  name,  Anteilon,  the  meaning  and 
pronunostion  of  which  are  alike  difficult  to  determine.  It  wonld 
l>e  interesting  to  learn  from  political  economislSy  in  what  category 
of  labour,  productive  or  unproductive,  thoaefavcatfgstioas  diould 
be  reckoned,  which  end  m  displacing  some  name  universally 
received  and  onderstood  in  fiivour  of  one  forgotten  and  obsolete. 
Justice  to  the  aadeat  observer  is  pleaded  as  a  chief  leaioa  for 
these  revivals.  Bat  it  is  a  poor  renown  to  have  helped  to  In- 
cscase  the  eve»>gtDwiig  buden  of  scientific  noawndatare. 

Tai^fltft  Nov.  6  Thomas  R.  R.  Stibbiiio 
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Ivyoa  can  alligcd  Um  spMe  I  dudl  be  ghd  to  add  a  law  woidi 
to  the  lecent  oomiiumicitioitt  of  Major  Xuig  and  Mr.  Hughes 
to  Natckb  on  the  occnncsce  of  AtUtdm  ttmttm  in  Torbay. 

I  do  not  think  Aniiimt  kaa  been  aiore  diaadant  than  usual 
dariiv  the  pres«ni  year  in  th!a  tocalitr.  An  tntiy  in  an  old 
Oote-Eook  reminds  ntc  that  a  chance  hntii  near  the  Thatcher  Rock 
on  July  II,  1871,  brought  up  "  plenty  of  fiaitter  ttan,"  and 
aiaoe  thes  deiing  the  aia  years  I  have  dradged  in  Torbay,  An- 
Arinv  haa  beta  a  veiy  wdinary  capture  whOat  dredtfing  for  other 
daecta  of  tateieit* 

The  haul  ander  Berry  Head  on  Inly  35,  allnded  to  by  Major 
Lamb  «na  aildoabte^aiB  Unuually  prolific  one,  but  had  it  not 
been  far  the  *■*■—■*■  dbCBwiy  bv  Major  Lang  of  the  pcdun- 
cahte  ten,  the  aMaaocnniaHa  of  an  ■hnwdanoe  of  the  adult 
irathcr  itan  wobM  have  made  ao  hnpressioBon  myaind  and  no 
BOtioe  would  have  been  taken  of  it. 

Remembering  tlutt  the  Birmingham  Natnral  History  Society 
had  taken  the  young,  I  mcntionid  the  fact  to  Major  Lang,  add- 
ing that  I  had  never  teen  them  myself.  Next  morning  I  was 
giatified  to  hear  ttiat  on  examining  at  bis  Idaaic  the  yromJi  of 
the  hanl  he  had  found  them  in  quantity. 

Tbia  lucccMful  result  indncca  me  to  revisit  the  spot  near  the 
Thatclier  after  an  interval  of  six  years,  and  there,  as  I  fully 
expected,  Aniedon,  both  aclult  and  immature,  was  abundant. 
With  iJiis  experience  to  guide  mc,  I  have  since  tried  a  third  1 
locality,  when,  though  the  adults  were  less  numerous,  ihc  pedun- 
culate youn^',  ajui  every  stage  of  growth  up  to  about  an  inch  in 
diameter,  appeared  to  mc  to  be  even  mete  Bemcraea  than  at 
Berry  Head  or  the  Thatcher. 

In  conclusion,  1  beg  10  >;iy  tli.it  it  will  give  me  i>Ieri;i.ire  to 
aflfurd  the  fullest  infonnAli<  ri  in  luy  ]>o\vcr  to  any  natur.^!i>t 
dcjifius  of  drc'li;ing  in  Torii.iy.  It  has  often  been  a  source  iif 
rcgvct  to  mc  to  see  strangers  wosti:;;;  their  time  in  dredging  in 
spot.i  where,  as  my  old  boatm.m  u  ,cil  tn  s.iy,  they  COUU  nOt 
expect  to  meet  with  anything  "  of  .-iny  consequence." 

arthde  Roon  Hunt 

Southwood,  Torquay,  November  6 


As  the  localities  of  AtUtdmt  rmattm  seem  to  be  exciting  in- 
terest, I  n«r  notice  that  I  dredged  the  adult  state  In  June,  1S75, 
in  Bicssay  Sound,  sheltered  in  about  10  fathoms  water,  and  in 
Tune,  1876,  abundantly  between  Mount  Sl  Edgecumbe  and 
Duke  Island,  Plymuuili,  in  abont  the  same  depth  of  water,  in 
each  case  on  a  rocky  bottom.  PUIUP  B.  MASON 

Be(toB'On«Tfeat|  November  8 

Meteor 

On  Novembsr  6  I  observed  a  large  meteor  of  a  red  colour. 
It  cr>mmcrc(xl  near  the  zenith  and  t<xik  a  sinuous  course  aliout 
west-souti.  .vLsl,  (.iividinj;  into  two  jvottions  after  it  had  liavelled 
about  40',  'jiie  jiorliun  dij.ij)['ciir;iig  about  lo  above  the  horizon 
nearly  due  west,  the  (  titer  takin^;  a  noith-west  direction,  and 
disappcarini;  somewhat  higher  ;  it  was  not  very  bright,  but 
sccmcil  to  l>c  a  large  one.  I  should  like  to  hear  n  aD|Onedte 
ha»  iccn  it ;  the  time  was  between  8  and  9  P.M. 

CUtherok  LaDcaifaiie  T.  If  osnio 


THE  MUSICAL  ASSOC/AT/OAf^ 

THE  third  annual  session  of  thfs  Society  opened  on 
Monday,  November  6,  with  a  paper  of  considerable 
interest  from  Alexander  J.  Ellis,  Esq.,  F.R.S.,  "  On  the 
Scnsltivcr.iss  of  the  Human  Ear  for  Pttch  and  Change  ol 
Pilch  <if  Notes  \n  Music." 

It  ap;;c.irs  from  tlic  ,\nnu.il  Report,  just  issued,  that 
the  Association  numbers  170  members,  and  is  in  a  sound 
financial  position.  It  may  therefore  be  considered  to  have 
paned  its  period  of  infaIlq^  and  shoidd  now  be  pennai- 
nentlj  redmned  anumg  die  leaned  coalisdeiations  of  Hie 
BCtrmolis. 

It  u  not  altogetlier  uninteresting  to  look  bade  at  its 

origin  and  to  point  out  the  fuItUment  of  the  especial 

objects  for  which  it  was  established. 

The  lust  conception  appears  to  have  eman.ited  from 
Mr.  William  bpottiswoo4e.  Dr.  Staiaer,  and  a  few  otlier 

'  Eipuiland  ftacsidbasef  d»  WtiaiAmiMm  ftr if^j  sad 


gentlemen,  representing  about  equally  tlie  sdentifie  and 

artistic  sides  of  music,  who  circulated  a  letter  among 
their  friends,  and  in  a  private  meeting  held  at  the 
house  of  the  Treasurer  of  the  Royal  Socitty,  laid  the 
foundations  of  its  future  organi.i.utoii.  The  originn!  title 
chosen  for  the  new  society  cxpl.tincd  at  more  length  its 
peculiar  objects  than  that  which  it  now  bears ;  it  wais 
"  Society  for  the  Investigation  and  Discussion  of  Slil||ectS 
connected  with  the  Art  and  Science  of  Mtuic." 

The  double  function  herein  indicated  has  hitherlo  been 
steadily  and  rigonMisljr  caiticd  out  Indeed  Uie  Coondl 
for  1876-7,  nnuibering  mnmng  its  members  endaent 
musicians  such  as  the  two  professors  of  Oxford  and 
Cambridge,  Messrs.  HuUah,  Osborne,  Goldschmidt,  and 
Dr.  Staincr,  is  supplemented  on  the  side  of  Science  a;t  1 
Literature  by  the  familiar  names  of  Mr.  Spottiswoode, 
Prof.  Tyndall,  Or.  Pflle^  Mr.  W.  Cbappdl,  and  Mr.  Geac|o 
Grove. 

The  contributions  recorded  in  the  two  annual  volumes 
of  "  Proceedings "  are  strictly  in  concordance  with  the 
initial  programme ;  they  cannot  be  better  sunmed  op 
than  in  the  words  of  Mr.  Spottiswoode's  letter  above- 
named,  advocating  "  the  formation  of  a  sodety  similar  in 
the  main  features  of  its  organis.ition  to  existing  learned 
societies.  Its  ptumiK.il  meetings  might  be  devoted 
p.irtly  to  the  reading  of  jiapcrs  upon  the  history,  the 
principles,  and  the  criticism  of  music,  partly  to  the  illus- 
tration of  such  papers  by  actual  performance,  and  partly 
to  the  exhibition  and  discussion  of  experiments  relating 
to  theory  and  construction  of  musical  instruments,  or  to 
the  prindples  and  combination  of  musiad  soonds." 

In  the  first  year  Mr.  HoUah,  Dr.  Stainer,  and  Mr. 
Sedley  Taylor,  spoke  on  musical  notation  and  nomen- 
clature ;  Mr.  Uosanquet  and  Mr.  Ellis  furnished  valuable 
illustrations  of  true  and  tempered  intonation  ;  Mr.  Charles 
E.  Stephens  criticised  Ur.  Day  's  theory  of  harmony  ;  Mr, 
Baillie  Ilaniiltoi^.  and  the  writer  described  their  xespec* 
tive  improvements  in  musical  instruments. 

During  the  second  session  there  were  two  papers  of 
great  value,  mainly  historical,  from  Sir  F.  Ouseiey,  "  On 
the  History  of  Ecclesiastical  Music  in  Western  Europe 
and firom Prof: W.G. Adams'* On Wheatstone's  Musical 
Inventions,'' two  **On  Notation."  by  Dr.  Peie  and  ProU 
Monk ;  two  mathemadcal  and  phjsidogical,  by  Lord 
Rayleigh,  "On  Our  Perception  of  the  Direction  of  a 
Source  of  Sound,"  and  Mr.  Lennox  lirowne  "  On  the 
Management  of  the  Voice  ;"  two  meciianical  and  instru- 
mental, by  Mr.  de  Pontijjny,  "On  Kettledrums,"  and 
by  the  writer  "  On  Standards  of  Musical  Pitch  ;  '  one 
critical,  perhaps  even  polemical,  by  the  active  secretary 
of  the  Association,  Mr,  C.  K.  Salaman,  "  On  Musical 
Criticism." 

Several  of  the  above  communications,  especially  Mr. 
Bosanquet's  two  exhaustive  papers  "On  Temperament," 
call  for  full  analysis  ;  but  the  general  status  and  purpose 
of  the  Association  itself  are  so  far  novel  as  to  deserve 
preliminary  attention.  Music,  of  all  .tsthetical  subjects, 
IS  lliat  which  is  most  deeply  marked  by  its  bisection  into 
art  and  s;  ienco  ;  much  of  the  art,  little  of  the  science 
is  ancient ;  for  Euclid,  Pythagoras,  and  even  Galileo  carry 
us  only  a  short  distance  into  the  laws  of  harmony.  But 
it  is  peculiar  to  music  that  instruments  accidentally  in* 
vented,  slowly  improved,  fabricated  simply  for  performance} 
and  intended  sokly  to  charm  the  ear,  have  at  a  later 
peiiod  famished  the  toob  and  apparatus  of  scientific 
analysis.  The  violins  of  Caspar  di  Salo  and  Straduiariu^ 
have  for  centuries  illustrated  the  laws  of  harmonic  sounds, 
and  even  as  early  as  the  time  of  Tartini,  furnished  the 
Ttrzo  Suoiio,  which  li^ui  es  so  boliily  in  modern  acoustics. 

As  the  in'-truinetus  themselves  fulfil  a  double  purpose, 
so  arc  their  votaries  divided  into  two  very  distinct  classes, 
those  namely  of  artists  and  theorists.  The  essential  value 
of  Mr.  Spottiswoode's  proposal  lay  in  the  apncdation  of 
this  adiiMB,  and  of  the  means  towards  healing  it.  The 
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utifdc  woitd  of  morfe,  great  as  the  indhradual  acquire- 

mcnts  of  some  members  as  executants  may  be,  is  esfcn- 
tially  a  world  of  handicraftsmen  ;  practising  indeed  a  very 
subtle  art,  but  led  cn;ir(.-1y.  accordillig  tO  Anstotle/'s  defini- 
tion, by  nilcs,  and  rot  by  laws. 

The  function  of  the  scienlihc  man  is  to  expand  these 
technical  rules  of  art  into  the  conscious  and  explained 
laws  of  science.  How  nobly  this  duty  has  been  performed 
by  CUadni,  \ri  SaiAixt,  by  Wlieatstone,  and  above  all  by 
HdmholtSi  few  aitistt  aic  aware  ;  nor  indeed  has  there 
bean  Iiidiato  any  easy  mode  tx  their  obtaining  auch  ia- 
fimnalMni.  They  have  been  somewhat  m  the  habit 
of  sneering  at  the  theorist  as  a  "mathematician  ;"  nor  is 
it  very  remarkable  that  the  other  party,  like  the  Dublin 
fishwife  whom  O'Connell  called  a  parallclopipedon,  should 
retaliate  with  even  more  opprobrious  epithets.  Hence 
old  thrcadliirc  jukes  about  "  catjjut  sciapinj,',  '  Loid  Ches- 
terfield's contempt  of  musicians,  and  the  like,  which 
culminate  in  the  epigram  on  Handel  and  Buononcini. 
This  century  is  beginning  to  recognise  that  vaiying  styles 
of  musical  art  are  not  a  mere  question  of  Tweedle> 
dam  and  TweedJedee^"  and  th^t  the  **  itddier,"  tluNvh  in 
an  ntOitarian  point  of  view  unnecessary  to  the  main- 
tenance of  life,  is  highly  conducive  to  education  and 
civilisation.  If  artists  arc  to  maintain  the  improved 
position  of  later  years  it  must  be  by  cordially  fraternising 
with  the  man  of  science,  for  thus  only  can  their  art 
hope  to  acquire  the  dignity  and  generaUaation  which  are 
the  prerogatives  of  iisin-n\\ii\. 

It  is  to  be  noticed  that  this  view  of  the  case  appears  to 
have  been  taken  by  many  of  our  best  professional  mu- 
sicians ;  for  the  list  of  members  iriiidi  beads  either  volume 
of  these  "Frooeedii^"  is  lar  mew  rMnarirahir  for  irnU- 
vidval  eminence  of  vSk  names  tiian  for  their  multitude.  It 
is  to  be  hoped  that  such  a  conviction  will  continue  to 
extend.  The  number  of  points  in  which  music  is  con- 
terminous with  pure  science  is  considerable-,  and  is  daily 
increasing.  Music,  moreover,  is  among  the  most  power- 
ful means  we  have  for  cultivating  that  delicacy  of  the 
scn&es  on  which  all  accurate  observation  depends.  It 
has,  as  yet,  been  too  apt  to  (all  into  the  hands  of  a  sect 
or  clique,  whose  disposition  ia  naturally  cxdusivct  and 
whose  objects  have  often  been  the  reverse  of  elevated. 
But  with  the  great  advance  whi^  has  of  late  years 
taiten  place  in  general  mvifcat  knowledge  throughout 

England,  and  by  the  fosterin;^  cnrc  of  socictii-s  like  the 
present  there  is  ground  foi  anticiijatmn  that  tl  e  science 
of  music  may  rise  to  the  esteem  and  coniideration  as  an 
educator  and  bumaniscr  which  it  once  held  in  the  writings 
of  Plato,  ami  in  the  pahnieit  daya  of  oild  Greek  thought. 

w.  H.  Stone 


ON  THE  RESISTANCE  OF  THE  AIR  TO  THE 

MOTION  OF  PROJECTILES 

'1"*HE  experiments  made  by  Hutton  to  dettrniinc  the 
resistance  of  the  air  to  the  mution  of  shot  were 
carried  out  by  fir  ng  small  spherical  balls  into  the  receiver 
of  a  gun-pcnduliitn.  As  little  confidence  could  be  felt  in 
applying  his  results  to  the  large  ser\'ice  shot  at  present 
in  use,  on  the  formation  of  the  Advanced  Class  of  Royal 
Aitiiiay  Offioers»  Wocdwich,  in  1864,  it  was  thought  de> 
sifaUe  Aata  systematie  courw  of  experiments  aiioald  he 
made  with  ehngaUd  shot^  and  upon  a  much  larger  scale. 
Aiterward;,  similar  cxpenments  were  made  with  round 
shot. 

The  method  of  experimenting  pursued  by  Hutton  ap- 
peared to  have  been  caiticd  to  its  useful  limits,  and 
although  a  large  ballistic  pendulum  had  been  constructed 
for  (iovcrnmcnt,  it  was  practically  useless.  The  chrono- 
graph used  in  the  experiments  above  referred  to  was 
invented  and  constructed  for  that  purpose  by  the  Rev.  F. 
Bashfoith.  at  that  time  FroAaaor  of  Amdied  Mathematics 
to  the  AdvatKcd  Class,  and  Official  Rdietee  to  the  Ord- 


nance Select  Committee.  This  htttmment  is  now  in  the 

Loan  Exhibition,  South  Kensinj^ton. 

A  complete  collection  of  the  "  lieports  on  Experiments 
made  with  the  Bashforth  chronograph,  iSC)5  1S70" 
(marked  84,  R,  I94t\  has  been  published  by  (Government, 
at  the  nominal  price  of  one  shilling.'  It  "ill  therefore 
be  surticicnt  here  to  state  that  the  first  set  of  experiments 
was  made  to  test  the  new  chronograph,  in  which  the  velo- 
city of  the  shot  varied  from  about  1,150  f.s.  to  1,060  f.s. 
The  resistance  of  the  air  was  found  to  vaiy  as  the  cube 
of  the  velocity.  The  next  ca^erimcats  were  made  with 
elongated  shot  of  equal  diameters  and  different  forms  of 
head.  The  velocitic?  i  ;  \  -iied  from  1.500  fs.  to  T.ogo f.s., 
and  the  law  of  resi'-tan -u  still  .Tppcared  to  hi  \\\t,  cubic. 
lastly,  a  cour'^e  of  experiments  was  made  with  tlongated 
and  j/Vi'/vV  f/ pii'j' <'til' s  sohJ  and  liollo*)  of  3,  5,  7,  and 
9  inches  in  diaiiu  u  r.  'I  he  vclocaies  of  the  elongated 
shot  varied  from  800  f.s.  to  1.750  f.s.,  and  those  of  the 
spherical  from  800  f.s.  to  2,400  f.s.  At  a  given  velocity 
the  resistance  of  the  air  varied  as  the  square  of  the  dia^ 
meter.  But  when  the  coefficient  of  resistance  was  oti> 
tained  by  dividing  tbe  numbers  expressii^  the  resiitanoes 
by  the  cube  of  the  corresponding  velocity,  the  result 
was  not  now  constant  through  these  great  variations  of 
veloci'y.  This  cocfticirnt  v.ms  found  to  increase  r  (|iidly 
fiom '/:kj  f  s.  up  to  1,050  fs., anil  fmm  i.ioi  f.s.  to  i,3e>ofs. 
it  was  nearly  constant,  and  tor  lii^;her  velocities  it  ^jradu- 
ally  decreased  with  the  increa^^c  of  velocity.  The  p.ib- 
lishcd  reports  give  a  full  account  of  every  round  fired, 
Unforlun.ntely  it  has  not  hitherto  been  found  pcssiblcto 
express  tlie  coefficient  of  resistance  by  a  simple  function 
of  the  velocity.  Mr.  Bashforth  has  madense  of  die  culiic 
law  in  his  treatise  on  the  motion  of  projectiles  (1873). 
The  trajectory  is  divided  into  arcs,  and  each  arc  is  sup- 
posed to  be  described,  while  the  coefficient  of  cesistaooe 

retains  its  mean  value  for  that  arc. 

In  a  tract  on  the  lemaining  velocities,  &c.,  of  several 
service  shot  (1871  ,•  .Mr.  Ilashforth  stated  :  "  For  ogival- 
headed  elongated  shot,  the  resistance  of  the  air  may  be 
said  to  vary  roughly  as  tbe  sixth  power  of  the  velocity  for 
velocities  900-1,100  f.s. ;  to  vary  as  the  third  power  for 
velocities,  1,100-1,350  f.5. ;  and  to  vary  as  the  second 
power  for  velocities  above  1 ,3So  {.9." 

General  Maycvskt,  Professor  of  Ballistics  to  the  Aca- 
demy of  Artillery,  .St.  Petersburg,  published  a  work  on 
Ballir.tics  in  Russian,  in  1S70,  at  the  expense  of  the  State. 
A  translation  of  the  more  interesting  chajHeis  of  this 
woik  W.1S  published  in  French  by  the  author,  in  1S72.* 
In  the  prcf.ice  to  the  l.ittcr  work  he  states  that  "  Lcs  rd- 
sultats  dcs  experiences  faitcs  par  M.  IHshforth  en  Angle- 
terre  sur  les  projectiles  oblongs  ont  ifttf  ddduits  des 
donndes  insdrdes  dans  les  Procee  dings  0/ the  Royal  ArtiU 
Urvlmtilution,  Woolwich^  1868.  ms  experiences  de  St 
Petersbourg  sur  la  rA!stance  de  Fair  au  mouvement  des 
projectiles  sphc^riqucs  ct  oblongs  ont  dt(5  failcs  par  nous  en 
1 868  ct  1869,  el  Icurs  rcsultats  sont  ponr  la  premiere  fois 
pubUds  dans  notre  tra  tr.  .Atin  que  Its  exprcssior.s  de 
ia  resistance  rtpresenlent,  avec  une  appro.ximation  suf- 
fisante,  les  resuita;s  de  nos  experiences  tt  ceux  des  cNpe'- 
rienccs  anglaises,  faites  avcc  des  apparcils  pctfectiur.nds, 
et  que  ces  expressions  permcttent  en  m^me  tempi  une 
initiation  facile,  quoique  par  approximatioH^  dcs  dqua> 
tions  diffdrentielles  du  mouvement,  nous  avons  admis  pour 
les  projtdilts  sfihMques,  dans  lcs  limttes  des  vitesses  de 
530™  a  376""  (1 739- 1 230  f.s.)  la  r^istance  de  fair  pro* 
postionelle  au  carrif  de  la  vitesse,  et  nous  avonf  expdin^ 
.1  partir  de  la  vitesse  do  376"  (1230  fs.)  jusqu'auz 
[  elites  vitesses,  la  re-sist-incc  de  I'air  par  un  binome  dont 
le  premier  terme  est  proportionel  \  la  deuxicmc  puissance 
de  la  vitesse,  et  le  second  la  quatrieme  puissance 
de  la  vitesse  ;  ^ur  Us  projectiles  oblongs^  quand  leur  axe 
de  figore  eaWncide  avec  la  direction  du'  mouvement,  nous 

'  W.  CloKi-s  »o<i  Son:  AQm;  HkclieU  ;  Ix>iignMn>.  and  Ct. 
'  Lioodoa:  Spaa.  >  Van*:  Udiuihicr-Vilbri. 
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avons  admis,  dans  les  limites  des  vitessei  de  510"  ^ 
3fo^(i673>ii8oU.)  la  rfsiataacede  ratr  pnmottioaieUe 
an  ceirrf  de  la  vitesse ;  dans  les  Itmttes  des  inteHCS  de 

3<)0°"  .\  280°"  (11 80920  f.s.)  nous  I'avons  admise  propor- 
tionclle  h  la  sixthne  puissance  dc  la  vltesse,  et  nous  avons 
cxprimti,  i  partir  de  la  vitessc  dc  2 So"' (9:0  f.s.)jusqu'- 
aux  petites  vitesses,  la  rdsistance  de  Tair  par  un  binoine 
dent  le  premier  terme  est  proportioncl  a  l.i  dcuxiinic 
puissance  de  la  vitesse  et  le  second  'ix  la  quatni  mc  puis- 
sance dc  la  Vitesse," &c.  (pp.  vL,  vii,).  So  that  Mr.  Bash- 
forth  employs  one  single  law,  the  oMe^  and  makes  his 
eo^Sident  vaty  to  suit  the  velocitjr,  while  General 
llayenki  varies  his  law  of  ttsistance  aooofdiag  to  the 
vdodty.  But  in  neither  case  does  the  law  6t  resistance 
admit  of  direct  integration.  Mr.  Bashfcrth  supplies  tliis 
defect  by  extensive  tables  calculated  by  quadratures,  and 
granting  the  cubic  law,  the  results  are  exact.  General 
Slaycvslci's  integrations  are  approximations,  and  require 
extensive  tables  also.  But  thcie  is  no  dispute  as  to  the 
amount  of  resistance  cncoimt<  red  by  ekuigated  shot  in 
moving  tbioagh  the  air.  Fot  t  kncral  Mayevdd  observes : 
"  Aussi  pour  cmnpl^ter  ks  donades  ae  lepportaat  aux 
projectiles  de  finis  cafibras,  nous  avons  profit^  des 
tableaux  des  vitesses  d^crotssantes  d^uites  par  M.  Bash* 
forth  de  ses  experiences  faites  en  1868  au  moyen  de  son 
chronographe  ;  ccs  tableaux  comprenncnt  ks  vitesses  dc 
5ib'°'  .\  283""  (1700-930  f.s.),  qui  correspondent  aux  trajcts 
de  30;  en  305  metres  des  project;i'.s  oblongs  dc  178'  ", 
203"™,  et  229"  (7,  8,  and  9  inches),  et  qui  sont  obtcnucs 
pour  Ic  cas  oil  le  mouvement  des  projectiles  peut  ttre 
considiSrd  conune  rectiligne.  Nous  avons  calculi-  d'apr^s 
ks  r^tdtats  iasAr^  dans  ccs  tableaux  les  valeurs  de  la 
i^istance  contspopdantes  k  diffcrcntes  vitesses"  (p.  38). 
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It  oofht  to  be  stated  that  Hutton's  results  for  spherical 
ihot  sre  very  good  indeed  for  velocities  above  isoof.s., 

while  Didion's  results,  intended  to  correct  Hutton's,  were 
not  qtiite  so  goo<i.  They  both  failed  for  lower  velocities. 
It  woultl  be  interesting  to  have  the  resistance  of  the  air  to 
projectiles  determined  for  velocities  below  900  f.s.  But 
very  considerable  difficulties  would  be  met  with  if  the 
experiments  were  conducted  in  the  usual  manner,  for  the 
chronograph  is  most  effective  when  there  is  a  rapid  varia- 
tion of  vdod^.  In  the  middle  of  the  range  the  soeeos 
•sold  have  to  be  raised  to  a  censiderabte  height  It 
*(M]d  be  found  difficult  to  fire  shots  through  them  all. 
If  the  shot  were  fired  at  low  initial  velociues  from  the 
ordinary  rifled  gun,  there  might  be  ceduideiable  doubts 
respecting  the  steadiness  of  the  shot. 

Reference  must  be  made  to  the  collection  of  scientific 
memoirs  on  ballistics  by  the  Comte  de  St.  Robert  pub- 
lished in  1873,'  althooi^  thcf  do  net  si^phr  any  nesr 
opeiiflMQtal  data. 

*  T^ma:  Vuionit  Bon. 


As  it  is  found  impossible  to  integrate  the  equations  of 
motioo  of  shot  for  the  simple  laws  of  icsistauce^  of  square 
cube,  ftc,  it  appears  almost  hopdess  to  search  for  an 

expression  of  the  complicated  law  now  known  to  hold 
good  through  a  considerable  range  of  velocities.  These 
results  would  serve  .is  tests  of  any  theory  of  the  resistance 
of  the  air ;  and  if  any  thcoretienl  investigations  did 
-atisfy  these  conditions,  then  we  >hould  have  an  expres- 
sion for  the  resistance  of  the  air  to  the  shot,  but  it  is 
almost  certain  diat  it  would  be  too  complicated  to  be  of 
practical  usci  B. 


A  LOCAL  MUSEUM 

'"piIE  population  of  the  parish  of  Morton,  i87i,was 
^  2,oi^  the  chief  village,  Thomhill,  containing 
about  one  half  of  the  population  of  the  parish.  Tlie 
parish  is  situated  on  both  bank*  of  the  Nith  in  the  North 
of  Dumiriessbire,  Scotland.  Yet  Sparse  as  is  the  popula- 
tion, and  remote  from  the  great  ooamerdal  centres  as  is 
the  district,  it  is  supplied  with  a  museimi  which  well 
might  grace  a  place  of  far  more  wealth  and  consequence. 
The  building  was  erected  by  Thomas  B.  Grierson,  and 
the  collections  in  the  museum  were  formed  by  him.  The 
Duke  of  Hucclcuch  granted  the  land  on  which  to  build, 
together  with  stone.  The  memorial  stone  was  laid  with 
masonic  honours  in  June  1869.  The  building,  which  was 
from  the  design  of  a  local  architect,  is  an  oblong,  consisting 
of  a  ground  floor  and  gallery.  The  gallery  is  very  appro* 
priately  supported  by  six  oaks,  as  brought  from  the  forest, 
MWg  among  the  hut  of  the  natural  wMds  of  Nithsdale. 

The  dUru  excavated  for  the  foundation  has  been  well 
utilised  by  formin;^  a  l  irj^e  mounrl  in  tlie  surrounding 
garden,  which  is  faced  on  all  sides  b\  an  cxeellent  col- 
lection of  the  ininerals  and  curious  stones  of  the  district, 
and  forms  a  suitable  iiabilai  for  hardy  plants.  The 
garden  contains  a  great  variety  of  llowcring  plants,  of 
shrubs,  trees,  and  cryptogamous  v^etation,  and  is  laid 
out  wiih  considerable  art.  Large  oojects,  whidi  do  net 
suffer  waste  by  atmospheric  causes,  such  as  stone  crosses 
and  querns,  arc  placed  at  intervals  in  the  walks.  Great 

Erommence  has  been  given  in  the  ceBeetfoos  inside  the 
uilding  to  objects  which  Ulustrate  the  history  of  the 
country.  These  include  some  valuable  relics  belonging 
to  the  Covenanters  of  the  seventeenth  century,  and  to  the 
poet  Burns.  The  collections  illustrative  of  the  unpolished 
and  polished  stone-period  arc  very  valuable.  Some 
beautifully  wrought  cells  and  stone-hammers  have  been 
yielded  by  this  part  of  Nilhsdaie.  The  bronze  and  iron 
collections  are  very  fiur.  Among  the  quadrupeds  is  a 
skull  of  the  ancient  ox  which  roamed  wild  less  than  a 
century  ago  hi  I>ramlaarig  Paries,  and  adtidi  lielong  to 
the  same  variety  as  those  at  Chiliingham  and  Hamfltott 
PaJace,  which  are  supposed  to  be  tne  sole  survivors  of 
the  ancient  Caledonian  Urus.  Ainonf:  ilsh  there  is  an 
interesting  collection,  which  was  the  gift  of  the  late  Mr. 
Shaw,  illustrative  of  the  natural  history  of  the  s.almon, 
and  which  shows  that  animal  in  its  various  different 
stages.  The  late  Mr.  Shaw  threw  great  light  on  the 
development  of  the  salmon,  and  destroyed  some  popular 
delusions  concerning  it.  He  was  a  keeper  in  the  district 
^indgr  the  Duke  of  Bocdeuch.  The  abnormal  form  of 
animals  are  very  various,  many  opportimities  having 
occurred  to  fill  the  cases  devoted  to  these  from  the 
pastoral  and  agricultural  district  aroimd.  In  the  collec- 
tion of  fossils  due  prominence  is  given  to  those  belonging 
to  the  strata  of  the  south  of  Scotland,  and  the  industrial 
dcp.artnicnts  contain  specimens  of  the  m.mufacturcs  of  the 
country.  The  museum  is  free  to  the  public  on  Saturday, 
and  open  for  a  small  sum  during  tlic  week.  School 
chUdren  are  admitted  along  with  their  teachers  gratui- 
tously on  application.  The  proprietor,  Dr.  Grierson,  is 
BOit  iadefatucable  in  bis  attentims  and  eamlanatioDS  to 
all  willing  toldun  ftom  his  ooOaction  efAjjects.  The 
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number  of  persons  who  have  beeiT  admitted  for  the  first 
time  since  the  museum  was  opened,  July  1872,  is  about 
4,000.  There  is  a  society  in  connection  with  the 
museum  which  meets  monthly,  having  for  its  object 
original  research.  I'.ipcrs  h.ivc  been  contribute^l,  amongst 
others,  by  Dr.  Grierson,  Dr.  Sharp  of  the  London  Eniomo- 


THE  AUSTRIAN  ARCTIC  EXPEDITION^ 

NO  doubt  most  of  our  readers  h.ave  some  acquaintance 
with  the  story  of  the  memorable  Aiistro- Hungarian 
Arctic  Expedition  in  the  Tes^ttlhoff  under  the  leadership  of 
Lieutenants  Payer  and  Weyprecht.  We  have  at  various 
times  since  the  return  of  the  expedition,  upwards  of  two 
years  ago,  given  details  of  the  adventures  of  the  party 


logical  Society,  and  Mr.  Shaw,  schoolmaster.  Dr.  Sharp 
gave  an  exhaustive  account  of  the  Colorado  beetle,  and 
Mr.  Shaw  illustrated,  by  means  of  large  diagrams,  Darwin, 
Lubbock,  and  Miiller's  discoveries  on  the  fertilisation  of 
flowers  by  insects.  J.  Shaw 

Tynron,  Thornhill 

and  of  the  results  obtained  ;  in  voL  x.  p.  534,  we  published 
a  map  showing  the  geographical  discoveries  which  had 
been  made.  In  the  work  named  below  all  who  have 
heard  anything  of  the  expedition  or  who  take  an  interest 
in  Arctic  exploration  wiJl  be  glad  to  have  a  complete 
history  of  its  doings  from  the  artistic  and  graphic  pen  of 
one  of  its  commanders,  Lieut.  Payer.  We  venture  to 
think  that  Payer's  narrative  is  likely  to  take  its  place 


The  Au>trian  Flax  PLmed  ai  Caix  FliKcly. 


among  the  classics  of  Arctic  exploration  ;  the  skill  with 
which  he  has  told  the  story  of  an  expedition  so  full  of 
strange  and  unexpected  events,  the  enthusiasm  and  inte- 
rest which  mark  every  page,  its  pathos  and  humour,  the 
value  of  the  information  it  contains,  and  the  attraction  of 
its  numerous  illu-trations,  are  sure  to  niake  it  a  permanent 
f.ivourite  with  old  and  young,  and  constitute  it  an  autho- 
rity on  Arctic  matters  generally. 

The  Ttgettkoffy  a  screw  steamer,  expressly  built  for  the 
purpose  of  this  expedition,  of  220  tons  burden,  fitted  out 
for  two  years  and  a  half,  left  IJremerhavcn  June  13,  1S72, 
and  Trom  oe  about  a  month  later,  for  the  purpose  of 
exploring  the  Arctic  Seas  in  the  Novaya  Zcmlya  legion. 
'I  he  vessel  was  eejuippcd  mainly  at  the  txp<;n5c  of  the 

'  •■  New  Lintli  viiliio  ihe  Aictic  Circle.  Narrative  of  the  Oitroircrin  of 
Uie  AuUrun  Ship  Tfgcith.'ff  in  the  Ycar»  1571-1874."  Hy  Juliin  Pajtr.one 
of  Ihe  Cootaundcn  of  ihe  lixpedilioD.  M>p<  aod  numerous  TlluMiatiofi%. 
Two  va)».  (Li^odoD :  Macnulun  aod  Xja  ,  t8;6) 


Austrian  Count  Wilczck,  and,  including  officers  and  men, 
had  only  twent)-four  souls  on  board.  The  ultimate  des- 
tination of  the  expedition  was  not  rigidly  defined ;  they 
might  make  their  exit  by  Behring  Straits,  or  winter  on 
the  Siberian  coast,  or  on  any  lands  which  they  might  be 
fortunate  enough  to  discover.  The  first  ice  was  met  with 
in  about  74"  N.,  near  the  coast  of  Spitxbcrgen,  and  it 
remained  with  the  ship  more  or  less  till  the  end.  Only 
the  year  before,  in  a  preliminary  reconnaissance  in  a  small 
sailing  vessel,  the  Isbjorn,  by  Count  Wilczck,  the  sea 
between  Spitzbergen  and  Novaya  Zemlya  was  found  to 
be  almost  free  of  ice,  and  with  a  prope-rly-etjuipiicd  steam- 
vessel  there  seemed  to  be  no  obstacle  to  pushing  north- 
wards indelinilely.  In  187:  things  wore  a  very  different 
aspect.  The  ice  was  entered  in  74°  N.,  and  it  required 
careful  navigation  to  teach  Cape  Nassau,  near  which  the 
Tfgctthoff  was  overtaken  by  Count  Wilcick  in  th« 
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Isdjorn,  who  had  thoughtrully  followed  to  establish  a 
d«pot  for  the  exploring  ship  in  the  north  of  Novaya 
Z-emlya.  The  two  ships  parted  company  on  August  20, 
and  a  few  hoars  after  the  Tegetthoff'  was  beset  by  the  ice 
in  Idt.  76°  22'  N.,  long.  63°  3'  E  ,  and  she  never  afterwards 
got  out.  Completely  at  the  mercy  of  the  moving  ice- 
field, the  ship  drifted  slowly  in  a  general  norlh-east  direc- 
tion during  the  winter,  till  somewhat  north  of  79'  she 
turned  westward  in  the  middle  of  February,  1873.  Though 
generally  westward,  the  course  was  somewhat  erratic. 
During  the  spring  and  summer  of  1873,  every  effort  was 
of  course  made  to  free  the  ship  from  her  helpless  position, 
in  which  appaiently  nothing  could  be  done  to  carry  out 
the  object  of  the  expedition.  To  be  imprisoned  thus  for 
another  winter  appeared  utterly  intolerable,  but  all  the 
eflfcrts  made  failed,  and  by  August  everyone  felt  resigned 


to  the  inevitable.  In  August  the  ship  took  a  turn  towards 
the  north,  and  on  the  joth  of  that  month  the  whole  aspect 
of  things  suddenly  brightened  for  the  ice-bound  explorers 
by  the  unmistakable  sight  of  new  lands.  When  in 
79'  43'  N.  and  59'  33'  F..,  new  life  was  awakened  in  every 
breast  by  the  sight  of  the  mountains  and  glaciers  of  what 
is  now  known  as  Kaiser  Franz-Josef's  Land.  Thus,  then, 
when  hope  was  lowest,  the  expedition  drifted  into  success. 
It  was  loo  late  that  season  to  explore  the  new  found  land, 
and  it  can  easily  be  imagined  how  impatient  all  were  for 
the  advent  of  sprin^j,  to  enable  them  to  commence  to 
gather  the  fruits  of  their  lucky  find.  Lieut.  Payer  strongly 
advocates  autumn  as  the  best  season  for  sledging,  but  as 
they  could  not  run  the  risk  of  another  winter  in  the  ice, 
the  sledge  journeys  were  commenced  early  in  March, 
and  by  the  beginning  of  May  Lieut.  Payer  bad  made 


The  Auroral  duHag  lha  Ico  Pmiuxe. 


thice  separate  expeditions  into  Frnnz  joscf  Lan.l.  In 
the  first  expedition,  a  short  one,  he  explored  Wilczek 
Island,  the  most  southerly,  and  the  south  part  of  Hall 
Island.  In  the  second  journey  he  went  right  northwaids, 
160  miles,  as  far  as  he  could  go  with  sudj^cs,  to  Cape 
Fligely,  82°  5',  making  several  subsidiary  trips  right  and 
left  of  Austria  Sound,  on  which  he  travelled,  and  which 
separates  the  two  main  divisions  of  Frani-Joscf  Land 
into  Wilczek  Land  and  Zichy  Land.  Finally  a  third 
short  expedition  was  made  to  the  noith-west  to  M'Clin- 
tock  Island,  ard  on  May  20,  1874,  all  pccessary  prepara- 
tions having  been  made,  the  good  ship  Tf  n^etthoff  was 
abandoned.  No  other  course  was  ojien  to  the  com- 
manders, if  they  did  not  want  to  run  the  risk  of  perishing 
along  with  their  greatly  enfeebled  crew.  By  sledging 
and  boating,  a  painful,  wearisome,  and  slow  progress 
southwards  was  made,  so  slow  ^at  in  two  months  they 


were  only  nine  miles  fro.-n  the  ship,  with  a  rapidly  dimi- 
nishing stock  of  provisions,  though  tobacco  and  water 
'  seem  to  have  been  the  greatest  wants  ;  Payer  says  you 
I  cuuld  not  have  then  done  a  man  a  greater  favour  than  ask 
him  to  a  pipe  and  a  glass  of  water.    Foitunately  the  open 
water  was  met  with  in  about  78°  N.,  and  with  little  diffi- 
culty the  wearied  party  rowed  and  sailed  southwards 
along  the  west  coast  of  Novaya   Zemlyi,  until  finally 
rescued,  on  August  24,  by  a  Russian  fishing-vessel  at 
Cape  IJritwin.    On  September  3,  all  except  poor  Krisch, 
'  the  engineer,  who  died  of  consumption  and  was  buried 
\  on  Wilczek  Island,  reached  Vardo,  not  much  the  worse 
i  of  their  extraordin.iry  experiences. 

This  bald  outline  of  the  course  of  the  expedition  can 
give  one  no  idea  of  the  intense  interest  which  the  detailed 
narrative  assumes  in  the  pages  of  Lieut  Payer.  With 
I  the  hand  of  a  true  artist,  with  pen  and  pencil,  he  sketchei 
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the  life  of  the  apparently  forlorn  par^  from  day  to  clay, 
intb  such  clearness,  and  force,  and  sympathy  that  the 
TCsder  becomes  familiar  with  the  peculiarities  of  each 
individaal,  anid  feels  towards  bim  in  the  end  like  an  old 
aeqttaintanoe.  The  ways  and  diaracteristics  of  the  very 
dogs,  Jubinal  and  Sumbu  and  Pekel,  and  the  rest,  are 
sketched  in  a  manner  that  would  delight  the  heart  of  the 
author  of  "  Kab  and  his  I  ritnds.  '  \\  hilc  tlic  work  only 
pretends  to  be  a  general  account  of  the  expedition,  it 
contains  much  of  scien-.ific  \  aluc.  Most  of  the  scientific 
reiuUs  yet  remain  to  be  published,  though  from  time  to 
time  papers  by  Wcyprecbt,  Hofer,  and  others  appear  in 
Pttetmaon's  Mittheilungen^  containing  elaborate  discus- 
•ioni  of  tlw  vftrious  scientific  observations  ;  we  published 
tome  acGOUBt  also  of  the  scientific  results  in  three 
articles  !n  Naittr*,  vol,  xL  p.  366,  et  seq.  Of  Franz- 
Jrscf  Land  itself  the  author,  by  drawings,  descriptions, 
and  mip,  conveys  a  satisfactory  idea.  It  is  evidently 
an  archipelago  of  about  the  size  of  Spitzbergen,  stretching 
fiom  about  80°  to  at  least  83°  N.  lat,  but  how  far  from 
east  to  west  is  not  ascertained.  Running  north  .im!  south, 
on  each  side  of  Austria  Sound,  are  two  main  stretches  of 
land,  Wilczek  and  Zichy  Lands,  broken  up,  the  latter 
especially,  by  many  deep  fiords,  and  with  many  islands  in 
the  channel  between  them.  Payer  got  as  far  north  as 
Cape  Fligeiy,  in  8a*  5'  N.,  andfrom  that  saw  land  stretch- 
ing nortnirards  to  83?,  Petetmann  Land,  and  another 
roast  line  far  to  the  wcs%  King  Oscar  Land.  The  land, 
as  might  be  expected,  is  a  barren  one,  with  mountains 
2,000  to  ;,oao  feet  high,  and  glaciers  of  such  size,  as 
argues  that  the  country  must  have  very  considerable 
breadth.  In  many  part?,  and  as  far  north  as  Payer  went, 
animal  life,  bears  and  seals,  and  thousands  of  Arctic  birds 
in  great  variety,  abound ;  during  the  whole  time  of  the 
expedition's  sojourn  fresh  meat  of  some  kind  was  seldom 
laadsg.  At  Cape  Fligely  open  water  was  met  with,  but 
it  was  only  an  extensive  ice-bote  or  "polynia ; "  the  idea 
of  an  "open  Polar  Sea*  lient  Payer  does  not  for  one 
moment  entertain.  Distinct  recent  traces  of  foxes  and 
even  of  hares  were  sctn  in  some  places,  but  no  actual 
:>pccirncns  were  met  with.  Under  the  surnmcr-sun,  Lieut. 
Payer  is  of  opinion,  numerous  streams  will  rush  down  the 
mountain  sides,  and  some  of  [the  valleys  be  clothed  with 
verdure,  liut  for  most  of  the  year  there  is  nothing 
bat  tenenncss  and  ice  and  snow ;  the  land  is,  of 
coane,  uninhabitable^  and  no  trace  of  human  beings 
was  discovered.  The  islands  are  evidently  volcanic,  and 
reminded  Uentp  Payer  geologiealty  of  the  rocks  of  North- 
east Greenland.  Brown  coal  was  found  and  coarse-grained 
dolcrite  abounds.  But  for  details  as  to  the  .ijipcarancc, 
the  geology,  the  fauna,  and  flora,  and  other  characteristics 
of  Franz-Josef  Land,  we  rni  it  rclcr  the  reader  to  the  work 
itself.  It  would  certainly  be  interesting  to  know  more  of 
this  discovery,  and  perhaps  means  may  yet  be  found  to 
gratify  a  justitiable  curiosity.  The  discovery  of  this  group 
of  islands  greatly  favours  the  tbeoiy  of  tfiose  who  maintain 
that  the  Arctic  basin  is  mainly  an  ardiipdagoi,  and  after 
all,  oar  own  expedition  has  fiMnd  nothing  that  seriously 
weakens  the  theory. 

From  a  scientific  point  of  view  the  first  chapter  is 
probably  one  of  the  most  important  in  the  work.  Lieut. 
Payer  has  evidently  made  a  thorough  study  of  icc  in  all 
its  phases,  botii  by  means  of  direct  observation  (and  both 
in  the  Nov.aya  Zcmlya  seas  and  on  K.T^t  Greenland  he 
has  had  ample  opportunities  fur  th  s)  .ind  by  extensive 
reading  of  the  works  of  previous  explorers.  In' this  first 
charter  are  given  the  results  of  this  investigation,  the 
characteristics  of  ice  of  all  kinds— field>ior,  pack-ice, 
hummocks,  icebergs,  and  other  linms— 'in  a  move  syste- 
matic and  thorough  manner  than  we  remember  to  nave 
seen  before.  Many  popular  delusions  he  demolishes, 
and  writes  with  an  accur.icy  and  fvilness  that  must  be  satis- 
factory to  those  who  have  had  no  opportunity  of  studying 
ice-forms  for  themselves.  Icebergs,  he  tells  us,  with  long, 
sharp-pointed  peaks,  like  those  cidiibited  in  numerous 


illustrations,  have  no  rea"  existence.  It  i.s  only  fragments 
of  held-ice,  raised  up  by  pressure,  exposed  to  the  action 
of  waves  and  the  process  of  evaporation,  which  are  trans- 
formed into  fantastic  shapes.  Icebergs  are  (tf  a  pyramidal 
or  tabular  shape,  and  in  time  they  are  usually  revBded  off 
into  irregular  cones.  Altogether  this  chapter  on  ice  is 
exceedingly  instructive.  The  masses  or  thickness  of  floe- 
ice  depends,  he  shows,  not  on  age  alone,  but  on  several 
influences,  pressure  being  one  ;  so  that  the  enormously 
thick  ice  met  with  by  our  own  expedition  docs  not  need  to 
be  regarded  as  a  remnant  of  the  last  glacial  epoch,  but 
due  probably  to  unusual  preisare^  and  the  hespfaig  of 
one  mass  upon  another. 

The  year  1 871,  we  have  said,  was  in  the  Spitzbeigea 
seas  .a  great  contmst  to  1872,  while  1874  agam  was  as 
open  as  1871.  One  of  tiie  most  interesting^  and  in  some 
ways  instructive  passages  in  the  wodi^  la  where  Lieut. 
Payer  describes  the  fearful  pressure  to  v^ch  the  ship 
was  subjected  as  she  drifted  northwards.  For  months 
these  poor  men  had  nightly  to  rush  from  their  bunks  on 
to  deck  ready  to  abandun  the  ship,  which  they  expected 
to  see  every  moment  crushed  to  splinters.  Payer's 
descriptions  of  the  appearance  and  the  agonising  noises 
accompanying  the  ice-pressure  are  most  impressive.  The 
ice  was  comparatively  smooth  when  first  the  ship  entered 
it,  but  shortly  the  party  were  startled,  when  forced  to  rush 
on  deck  by  the  dreadftd  sounds  whioi  awalcenedthem,  by 
seeing  the  whole  field  crushed  together,  broken  up^  the 
pieces  piled  on  the  top  of  each  other  and  lying  at  all  sorts 
of  angles,  not  unlike,  indeed,  the  description  given  by 
Capt  Nares  of  the  "  Pala!ocrystic  ice."  Is  not  this,  possi- 
bly, one  more  proof  that  the  sea  to  the  noith  of  Robeson 
Channel  was  in  an  exceptional  condition  last  spring  ?  That 
we  are  almost  entirely  ignorant  of  the  laws  that  regulate  the 
movements  of  the  ice  in  these  regions  is  evident ;  no  two 
successive  years  are  alike,  and  the  condition  of  one 
part  cannot  be  inferred  from  that  of  another.  In  that 
very  June,  1872,  when  the  Tegttthoff  was  beset  so  far 
south  on  the  Novaya  Zemyla  side,  the  Polaris  pushed 
north  with  ease  to  82°  16'  by  the  Smith  Sound  route, 
and  could  have  gone  further;  and  this  year,  when 
our  own  ships  have  had  a  life  and  death  struggle 
with  p.-xIxocrystic  ice,  whalers  have  been  cruismg 
and  making  easy  discoveries  between  and  ii2°  N., 
on  the  Spitzbergea  side.  If  any  satisfactory  results  are  to 
be  obtained  concerning  these  Arctic  regions,  is  it  not 
evident  that  the  ooly  means  to  obtain  them  is  by  the 
establishment  of  permanent  stations  all  round  P  This  is 
the  eondnsien  to  which  Lieut.  Weyprecht,  one  of  the 
commanders  of  this  expedition,  has  been  driven.  By  the 
by,  we  would  recommend  I'aycr's  description  of  the 
results  of  ice-pressure  to  gcolo;;ists  who  desire  to  have  a 
forcible  illustration  of  the  results  of  pressure  in  changing 
the  conligviration  of  a  surface. 

In  these  introductory  chapters  the  author  gives  many 
valuable  directions  as  to  the  equipment  and  condoct  « 
Arctic  expeditions,  and,  it  mav  not  be  amiss  to  stat& 
expresses  his  complete  approval  of  M'Ointockfs  metihoa 
of  oiwitnifriBg  and  fitting  sledges.  We  recenUy  referred 
to  the  sogpestion  of  the  use  that  might  be  made  of 
ballooning  m  Arctic  exploration  ;  Lieut.  Payer  thinks  that 
valu.ablc  results  migiit  be  o.jtained  by  means  of  a  captive 
balloon.  As  to  the  Gulf  .Stream,  he  gives  little  ground 
for  believing  that  it  extends  much  beyond  .Spitsbergen  ; 
indeed  he  thinks  that  the  wind  w.as  tbe  ni.tin  cause  of  the 
drift  of  the  ship  ;  though  Baron  von  WuUersdorf,  who  has 
discussed  some  of  the  results  of  Aa  cqwdition,  thinks  it 
probable  that  there  exists  a  seat^itnent  in  tbe  seas 
between  Novaya  Zemlya  and  Frans-Josef  Land  ;  that  at 
any  rate  its  existence  cannot  positiv^  be  denied,  although 
the  prevailing  winds  may  produce  similar  phenomena. 
He  also  thinks  there  is  a  great  probabi'itv  that  the  ocean 
stretches  far  to  the  north  and  cast  beyond  the  eastern  end 
of  Novaya  Zemlya. 

The  crew  of  this  expedition  was  a  mixed  one — German, 
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Sclavonic.  Italian  Norwegian,  and,  Eiudiih  beiiwoikeD. 
thou|.;h  all  orders  were  given  fn  ItiffiuL    It  was  well 

selected,  and  the  ships  equipped  nccordinf;  to  the  most 
approved  directions,  but  slill  scurvy  broke  out,  thou;;h 
apparently  not  to  so  serious  an  extent  as  in  the  case  of  the 
Alert  and  Discovery.  Fresh  nio.it  was  abundant,  and 
cver\thiiv,;  known  to  ptcvm;  f  r  ;  (jjr.fcr.ict  the  disease, 
but  it  broke  out  in  both  winters,  the  men  improving 
during  spring.  Payer  is  AidDcU^r  of  opinion  that  a 
jilfMcioos  use  of  alcoaol  is  m  preventive,  bat  evidently  the 
real  canse  of  this  scourge  of  Arctic  exploren  has  jnet  to 
be  fomnd  out.  The  lowest  temperature  met  with  was  a 
little  over  4(r  R.,  though  the  general  tempenture  was 
much  milder.  No  one  sufTcrcd  seriously  from  frost  bites, 
though  they  were  common.  The  single  death  was  due  to 
consumption. 

The  conduct  of  the  expedition  by  its  two  leaders,  .ind 
the  behaviour  of  officers  and  men,  were  .nil  that  could  be 
wished,  observations  in  meteorology  and  magnetism, 
on  the  Aurora  ;uf  which  there  were  many  magnificent  dis- 
plays), geology,  biology,  and  other  departmeot*  of  acieoce 
were  legnlany  and  carefidly  made,  and  wll!  no  doabt 
gradaaUy  iind  their  way  into  the  general  body  of  scien- 
tific knowledge  and  deaactions.  Unfortunately,  many  of 
the  specimens,  gcoIo;;'caI  and  7.oo'o;4ical,  had  to  be  left 
behind  willi  the  sliip.  On  the  whole,  this  expedition  is 
one  of  the  most  satisf.i'  tory  in  its  conduct  ana  results  of 
all  that  have  gone  out  to  };.\thcr  knowledge  in  these  in- 
hospitable regions,  and  Lieut.  Payer  has  written  its  story 
in  a  style  not  surpassed  in  fascinating  interest  and  scien- 
tific value  by  any  of  those  old  narratives  that  are  still  the 
delijghtof  allwholovctoieadof  the  adventures  of  daring 
men.  The  translator  has  had  a  hard  tadc  before  him  in 
potting  the  narrative  into  English  dress,  but  he  has 
succeraed,  we  think,  completely  ;  while  retaining  an  un- 
mistakable (jerman  flavuiir,  the  English  version  is  tho- 
roughly idiomatic  and  readable. 


OUR  ASTRONOMICAL  COLUMN 
Thb  Nin£VKH  Sula&  Ecursa  of  b.c  763.-10  the  Kev. 
A.  H.  SqmPs  aotke  of  diediscoMtki  of  the  late  Mr.  George 

Smith  amongst  the  Assyrian  inscriptions  in  the  Brlt'uh  Mnseam 
(Naturr,  vo).  xiv,  p.  421),  reference  is  tradle  to  a  .solar  eclipse 
in  the  month  Sivan,  which  his  been  fixed  to  the  year  B.C.  763, 
Juoe  15  (not  in  May,  u  printed  in  the  notice  quoted).  The 
following  are  dCBCBts  of  ttiii  inpoiliBt  eclipse— wM^  has  •» 
direct  a  bearing  upon  the  Assyrian  chronology  of  the  perioi — 
deduced  upon  the  same  sjrsiem  of  calculation  adopted  for  oth.r 
aadent  eclipses  previously  alluded  to  in  this  column : — 

Greenwich  Mean  Time  of  ConjuncUooiaK.  A.,  B,c.  763*  Jane  14, 
at  1911. 9m.  ass. 

R.A  73   ')  4  > 

Moon's  hourly  motion  in  K.A   39  5'> 

Sun"*      ,.        .,        »    2  34 

Moon's  declination   23  10  10  N. 

Sun's        „   as  53  4  N. 

Moon's  hourly  motiun  ia  dccl   o  54  N. 

Son's       „       „  ...      ...        o  17  N. 

Moon's  hodsontal  poiallax    60  9 

Sun's   o  9 

Moob's  tiue  saBii>diaaMtar    16  24 

Svi'k     „        „    IS  as 

The  sidereal  time  at  Greenwich  noon  was  4h.  57"i-  475  ,  and 
the  equation  of  lime  8m.  4s.  additive  to  mean  ticne.  Ilcnce  Uie 
Buddie  of  the  eclipse  fell  at  iQh.  8m.  521.,  and  the  foUewiag 
Would  be  points  In  the  line  of  central  and  total  phase  : — 

Lo^tnde  ...  is  I4£.     Latitude   ...   30  59  N. 

...  40  »   3a  58  „ 

  43  35  E  34  19N. 

Sir  George  Aiiy  places  the  Pyramid  of  Niniud  in  long. 
43*      fEitanl  ki.36r^  I*.  Cslcdatiag  «iMay  ftr  lUs 


point  firam  the  picoediag  etaments  we  find  a  veiy  huge  partiat 

eclipse- 
It. 

Beginning  June  15  at  7  53  A.M.,  loeal  M.T. 

Ending        ,,       ,,    lo  2\ 

Greatest  phase  at  9h.  Sm.  a.m.,  magnitude  of  eclipse  O'^T. 

The  breadth  of  the  zone  of  totally  ht  the  longitude  of  Nha- 
nid  measured  upon  the  maridian  waa  a*  5',  whence  it  ^ipeais 
that  this  pofait  is  dfttaat  by  calculation  abont  $(/  onb^  the 

northern  limit,  but  nt  this  remote  period  a  very  ■^mall  alteration 
in  the  value  of  the  moon's  secular  acceleration  employed  would 
suffice  to  bring  Nimrud  withhi  the  total  eclipse,  and  it  has  been 
inferred  that  the  edipse  was  prabably  t0UU  at  the  station  of  (ha 
Assyrian  Courts  iron  the  drcttmstaace  of  the  Inseiiptlon  referring 
to  the  [ihenomenon  being  underlined  in  the  Assyrian  Canon  or 
rt'i^isler  of  annual  archons  at  Nineveh,  although  there  is  no  in- 
terruption in  the  official  order  of  the  Eponymes. 

The  discovery  of  the  lecocd  of  this  eclipse  sras  fiat  aanounetd 
by  Sir  Henry  Rawlinsoo,  in  May,  1867. 

TiiE  Com;  :  ^  i<>52.- -This  comet,  which  was  observed  for 
.ibout  three  weeks  only,  is  stated  by  Hevelins  and  Comiers  to 
have  equalled  the  moon  hi  apparent  magnitude,  a  ftet  pointing 

to  ■x  near  approach  tu  the  earth.  At  present  we  hare  only  the 
ticiaents  given  by  Ilalley  in  his  "  Synopsis  Astronomiac  Corae- 
tic,e,"  which  were  calculated  upon  the  ob-scrvations  of  Heveliuj, 
extending  from  December  Vi,  1653,  to  the  8th  of  the  foUoiring 
niunth,  published  In  the  scare*  vohuna  of  his  "Ifadbbw 
Crrlcstis."  From  this  oriiit  die  Mlowiag  porfttons  and  dia- 
lances  result: — 
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So  that  the  comet's  lanst  distance  from  the  earth  was  about 
01 3  of  the  earth's  mean  distance  from  the  sun,  and  the  real 
diameter  of  the  coaiatie  mtmlorily  laOer  lesa  than  iio^ooo 

miles. 

The  Brigiitnbss  ok  Jui'ITKr's  Satellites. — In  connection 
with  a  recent  refsrence  in  this  column  to  M.  Trooper  Henry's 
direct  coapsrison  of  the  btightacss  of  Jupiter's  satellites  with 
that  of  Uianus,  it  nay  be  meatioaed  that  Dr.  Kngehnann  of 
Leipsie,  in  his  memoir  "IM^cr  die  Helligkeitverhaltnisse  der 
Jupitcntrabantes,"  taking  the  star  132  Tauri  as  5  3  in  magai< 
tude  fiDond  the  fcspeclive  magnhodca  of  the  aatdlitca 

m,                     in*                     Ri«  n. 
1  552    II  5-70   III  532    IV  6-28 

While  a  reduction  of  light*comparisons  liy  Pco£  Auwets  between 

XoTember,  1858,  and  May,  iSiSo^  gave 


I. 
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PIOLOGICAI.  XOTES 
Thb  Paooaass  or  EHBRVOLXXiv.— The  value  of  Dr.  Dohm's 
Zookgkal  Station  at  Naples  has  never  been  aMsc  condnsivdy 
demoBstrated  than  by  the  publicatioo,  in  a  recent  oanber 
(July,  1876)  of  the  Archr.'  ftir  mUrostv^the  Afiatomie,  of 
a  SCTies  of  researcSics  by  Hobrctzky,  of  Kiev/,  on  the 
dtrelopnent  of  certain  forms  of  Gastropoda.  The  systematic 
aeafch  for  embiyonic  fonw  which  is  carried  on  uader  Dr. 
Dohm's  superintendence  has  enabled  Dr.  Bobrelxky  to  pub- 
lish a  memoir  of  great  value,  illustrated  by  a  hundred 
figures.  His  skill  and  success  have  been  previously  attested  by 
his  excellent  researches  on  the  devdopment  of  the  crustaoeaa 
genera,  Aataca^  FakenMO,  and  Oaiscns  j  and  he  has  now  passed 
with  equal  good  fortune  i|No  the  Gsatropod  gmq^  dealing  wUh 
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the  gcrtri  N'.r :t,  -r  1  l"u  ii^.  T/icsc  ir.vcsiiijattons  are 
of  specii]  inlcrc.-.t  because,  ;ucordi!ij;  to  I'ruf.  Kay  I.iiikc&tcr, 
tbcy  ue  the  first  in  which  the  method  of  cutting  sections  ho* 
been  cnplojeil  in  the  etaminstiaii  of  thesa  minute  eggs  and 
wabifM.  To  Inve  carried  the  oooquetls  of  enbryologf  to  mch 
an  extent  is  no  slight  acliievemenf.  IlLstoIogt&ts  are  well  n^vsrc 
that  the  estimate  formed  of  structurcti  by  viewing  Uicin  Liaos- 
pnrait  objects  is  liable  to  be  i-rroncous,  even  ia  fkraonble  dr- 
ffliMtfi-r^  •  miidi  mora  to  when  the  objects  havaaaiqppitcuhle 
fhidEMM  MBd  nra  more  or  kii  opw|«ti  In  all  cases  It  ia  dofr^ 
nlilc  to  obtain,  if  ]>o$siblc,  confirniatory  evidence  by  means  of 
lections  cut  through  hardened  specimens ;  but  the  labour  and 
manipulative  skill  required  arc  much  greater  than  in  viewing 
bodias  as  tnaipafant  objects.  At  the  same  time  Dr.  Bobretzky's 
results  convey  an  iattnictive  warning  to  those  who  are  tempted 
to  fTcneralisc.  Nothing  is  more  comnjon,  or  move  detrimental, 
U»an  for  a  scries  of  generalisations  to  be  founded  on  a  new  set  of 
obser\.itions  more  or  less  limited  in  their  range.  By  the  con. 
tiiHial  diaooreiy  of  fitaih  variations  ia  Uie  mode  in  whidi  the  ova 
of  aqnatie  animals  are  segmented,  and  acquire  didr  embryonic 
layers,  it  is  to  be  hoped  that  students  are  being  le^l  to  "^cc  tbr.t 
nothing  bnt  summaries  of  observed  facts  arc  of  real  value  at 
latum  Dr.  Bobretzky  seems  to  have  made  it  evident  that  in 
dm  (HM  Nassa  the  three  prlmaiy  embPTonic  lafcis  ara  all  eata- 
Mlshied  during  the  .set^mcntation  of  the  ovum,  and  as  a  direct 
result  of  that  proceis  ;  ;ind  this  is  certainly  a  surprise.  A(;.T.in, 
a  definite  relation  has  been  made  out  in  certain  [cases  l>elvveen 
file  orifice  of  the  earliest  invagination  of  cells  and  the  permanent 
month  of  the  aninuL  It  ia  to  be  rtsietted,  however,  that  Dr. 
Sobretrlcy  throws  doubt  on  PnsC  X.anlcester's  ubsei  rations  on 
some  genera  of  fresh-wafer  Gastropods,  in  which  facts  of  a  dif- 
ferent character  were  discovered.  However,  the  Litter  invcsti- 
gtforbae  been  stimnieted  to  examine  the  development  of  the 
f<mMrM  Pdmdima  tmiipara  anew,  and  has  publislied  an  account 
of  it  ln*Uie  Qmarttrfy  Jmurwil  of  Mterouopkml  SHmt*  for  Octo 
bcr  last  ;  his  previous  assertions  appear  to  be  very  definitely 
confirmed,  notwithstanding  that  the  method  of  sections  has  not 
been  adopted :  the  embryos,  it  may  be  stated,  are  amongst  the 
moat  tnn^eieat  in  tlieCasttopod  class.  Althoqgb  it  must !»  a 
dlmppointmeat  to  ardent  theorists  to  find  Oat  fheyare  so  far  from 
S  satisfactory  go-il,  it  may  cnLourr\t;e  young  workers  when  it  is 
seen  tliat  the  field  for  independent  investigation  is  practically 
ttdtanitod,  even  in  embryology.  In  invettebratc^,  at  lea^t,  it 
a|ipcan  tliat  tlie  development  of  evojr  genoa  should  be  studio!, 
and  dutt  new  faets  bearing  on  evolution,  on  the  distribution  of 
life,  on  tlic  inllucnce  of  external  conditi  jtis,  on  the  warping,  so 
to  speak,  ol  the  direct  process  of  development  by  temporaiy 
influenccs'acting  during  embcyonie  lifb,  vritl  lewaid  all  ifiligent 
work  in  this  fruitful  field. 

Nkw  Spkcies  ok  EriiiDNA. — A  very  rimarkable  zoological 
discovery  is  announced  from  Genoa.  Among  the  collections 
leeeatly  received  \lg  the  Marquis  G.  Doria  for  the  Museo  Civico 
of  that  dty  from  Bfr.  Drayu,  of  Temate,  is  a  specimen  of  a  new 
and  large  species  of /u  from  the  A1f.1I.  Mi-.mt.iin'i  of  New 

Guinea.  As  the  only  two  Omithodelphs  hitherto  known  are 
cxdesivdy  oodfincd  to  Anslnlia,  it  b  dificalt  to  overestimate 
the  imporlaaee^  as  regards  geographical  zoology,  of  the  existence 
of  a  tUrd  member  ef  this  pecuLar  group  of  mammals  in  the 
adjolBhn  land  of  New  OniiiaL 

SPinNOtx>N  GtntNTBXU.— At  a  recent  meeting  of  the 
WeUogton  Philosophical  5>odety  (New  Zealand)  Dr.  Dnller 
described  a  second  species  of  Li/ard  (if  l)r.  tiunthcr  will  allow 
US  to  call  it  so)  of  the  genus  S/>Aenoehn  (sive  iiaUtrw).  ^henodon 
gutnthtri,  as  Dr.  Bdler  proposes  to  designate  tMi  aewfiorm, 
".after  the  greatest  of  living  hcrpetoloi.;!^!  ,"  \%  fr.  m  tbc  I'.ro'.her 
Islands,  whilst  the  original  S.  pmulatus  appear  to  be  confined 
to  the  Karewa  Uand,  in  th«  Ktjr  of  Plenty. 


I  A  New  Fish.— Dr.  W.  Peters  has  Lntely  comtr.uricated  to  the 
Rayal  Acidemy  of  Science  of  Berlin  the  description  of  a  new  fish 
of  the  order  LeptMardii.  Of  this  most  peculiar  group  of  "  1  nvcrte- 
brated  Vertebrate^"  but  one  genus— the  Amfkiextu  hwtcJUo' 
tioma — has  yet  been  recognised,  though  several  more  or  less 
do'.ibtful  species  of  the  genus  from  various  parts  of  the  world 
have  been  desciil>ed.  Dr,  Peters  has  received  from  Australia 
several  examples  of  ,a  well-marked,  though  closely-allied,  form, 
whidi  he  names  Epigomethys  cuUdhUt  and  which  diffim  fagi 
BramMulma  in  having  a  high  donal  fin  and  In  wanting  fM 
caiiJal  .md  anal  fins.  These  minute  r.uitics  were  dredged  np 
near  Pcale  Island,  in  Moreton  Hay,  in  eigbt  faiboms  water. 

A  New  PSRIPATVS. — A  paper  on  Prripatus,  by  Capt. 
F.  W.  Ilution,  Director  of  the  OtaRj  Museum,  which  will 
be  found  to  be  a  valuable  supplement  to  that  by  Mr.  H. 
Moscley,  in  the  Thwwerfliwrf  of  the  Rayal  Secia^,  kas  beaa 
publisbued  in  the  current  nnnber  of  the  Atmab  and  Ma^atime  of 
N'llural  Hiitory.  The  author  describes  a  new  spedes,  which  he 
names  Pnipattn  nmit-Zeilaiijur,  in  being  hermaphro- 

dite. These  strange  animals,  between  1  and  2  inches  in  length, 
are  £oad  to  the  West  Indies,  OiSi,  tiw  Cape  of  Good  Hope^ 
and  New  Zealand.  They  have  relations  with  worms  and  with 
the  tracbeatc  Aniculala,  and  habits  much  like  those  of  the  wood- 

TllE  Persian  Deer. — In  the  same  nurn'ir-r  of  tVir  same 
journal,  Dr.  Is'.  SeverLroflf  has  also  an  interes'.mj;  couimuiucation 
on  the  afEinilies  of  the  Persian  Deer  (Cervus  maral),  in  which 
he  shows  that  this  species  is  identical  with  the  Wapiti  (C.  msm- 
dtnsis)  of  Canada,  that  from  the  warmer  localityfcbaaging  colour 
in  the  summer,  that  from  the  colder  not  doing  so.  Tiie  author 
very  reasonably  suggests  that  the  name  C.  ivapttt  or  C.  maral  would 
be  preferable  to  C.  canadintis,  nowttedistflbtttiOB  of  the  spadct 
has  been  shown  to  be  so  general. 

pisMKs  OF  THE  Aralo-Casi'io-Kii.\i.\e  Basin.— Tlic  re- 
sults arrived  at  by  Prof.  Kessler,  after  many  years'  study  of 
the  fishes  of  the  Amlo-C)u|^£wtiM  nfloa  (wUcb  indndet 
tlMie  three  Intetforscaswltlifhelr  affluents)  are  asfbOowt : — The 
number  of  described  species  is  alnjut  2S0,  out  of  which  So  are 
marine,  too  fresh-water,  and  40  brackish  water  species  ;  20  in- 
habit various  waters,  and  40  are  migratory.  150  spedcS  bdong 
exclusively  to  the  region,  and  to  have  spread ont into  neighbour, 
ing  regions  at  comparatively  recent  times.  Out  of  the  lao  other 
spi  cies,  about  25  have  ;\  wi  le  raiif;c  of  distribution,  alxiut  80 
have  migrated  into  the  Black  Sea  from  the  Mediterranean,  and 
about  15  fresh-water  species  have  peaatiated  into  the  Aralo- 
Caqpio-Ewdne  region  firom  the  north.  Out  of  the  t6o  species 
limited  exclusively  to  this  region,  45  were  found  in  the  Black 
Sea,  54  in  the  Caspian,  and  26  in  Lake  There  .nre  but 

6  qpedes  which  inhabit  simultaneously  the  three  basixts  of  th« 
three  interior  seas,  4  spedes  whidi  are  common  to  the  Caspian 
and  Aral  basins,  and  25  to  those  of  the  Black  Sea  and  the 
Caspian.  The  most  characteristic  families  of  Ushes  in  the  r^ion 
are  the  Gi>l>ioiJeir  and  the  Acif><iiserid<z,  the  former  being  repre- 
sented by  r  d  less  than  50  spedes,  out  of  wtiich  40  do  not  extend 
over  other  Rfioos;  the  genus  AMtfv/Mkr  of  tUsfimdly.wMds 
numbers  here  six  or  seven  species,  has  no  repif^enLTiives  abroad; 
and  the  genus  Siiij-kiryncAus,  represented  in  the  Amu  and  Syr« 
darya  by  three  species,  is  koOHB  tO  have  bnt  OM  omce  ipedCS 
inhabiting  the  Mississippi. 

Develoi  me.nt  of  the  Mamma.— Among  the  iroport.ant  his- 
tological investigations  which  have  appwiKd  <iuite  recently  in  onQ 
by  Mr;  C.  Cfeighlon,  M.B.,  ia  the  eaneat  number  of  the  JinsnNrf 
of  Anatomr  md  Phytiology,  on  (he  devdopneat  of  the  ammma, 
.To  l  of  tlie  mammary  function,  in  which  the  view  generally  re- 
ceived that  tlie  mamau  is  a  complex  extension  downwards  of  the 
eclodcwa  or  MiCMe  of  tte  akin,  is  combatad  la  1mm  of  th^ 
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scconnt  originally  given  by  Goodsir,  that  the  essential  secreting 
structure  of  the  breast  develops  from  a  matrix  tissue  at  numerous 
•cmttered  centres,  which  are  the  same  from  which  the  surrounding 
Cat  origiiiMes,  and  that  the  ducts  arise  out  of  the  same  matrix 
iteM  hf  dinct  aggregalfcin  of  lltt  OBbrfoole  cell*  ikmg  prade> 
tcrminc  i  lir.c.  It  is  shown  that  in  neither  genus  of  ^fonotren)ata 
does  ihc  m=mn  a  posse' s  a  duct.sys'.em,  it  simply  being  a  follicular 
{land.  In  the  Ce'acca  ihtse  follicles  open  into  a  mrdian  un- 
facancbcd  simple  duct.  In  the  Marsupials  and  all  other  animoiS 
Uw  duels  a»  bnnclied,  wUdi  caoM  th*  oqpa  to  Iw  raeemose. 
It  may  1-c  noted  <hit  it  was  during  the  prrsecation  of  this  inves- 
tigaiiori  iliac  "SU.  Crcighton  was  led  to  the  comet  determination 
of  the  nature  of  the  coagnlrtinil<lpp<MMMi  fooild  b  anos  and 
Other  aUraminou  floids. 


NOTES 

We  regret  to  announce  the  death,  at  Stuttgart,  on  the  5th  inst., 
of  the  celebcated  traveller  and  soologist,  Theodor  voo  Heuglin. 
Ife  was  oalf  filkf-two  yeaia  of  9^  hvAtg  boen  bom  in  1824,  at 

llinch!indcn,  near  Leonberg,  in  Suabia.  Von  Heuglin  had 
received  3  comi  rchcnsivc  education  and  had  well  prepared  himself 
fjr  his  •;r<atcr  tiavcls,  !iy  numerous  visits  to  different  Kuropean 
cjuntiies  and  by  wide  study.  In  1850  be  made  a  protracted  stay 
te  Egyp^  ^  *'"'7  oiicatd  languages,  mannen^  and 

CJ^'.omt.  After  sooM  Tints  to  the  interior  of 'Arabia  as  well  as 
t':;e  cast  coa-t  of  Ae  Red  Sta,  he  became  secretary  to  Dr.  Rcitz, 
the  Auittian  Con-ul  at  Khartoum,  and  in  that  capacity  visited 
the  Upper  Nile  districts  and  Abyssinia.  When  Dr.  Kcilz  had 
mocorabed  to  the  dicMlc^  vm  Heoiilia  letimed  to  Khartoum, 
and  succeeded  him  in  the  consulate.  As  consul  he  visited  the 
\V!ii"c  Xilf,  and  eventually  returned  to  Germany  in  1856.  Here 
l.^  pulil.shcd  cxcL-Ucnt  "Travel-,  in  Xvith-Kut  Africa" 
(Gotha:  Justus  Perthes  1S57),  which  had  l>cen  preceded  (in 
1855)  bf  his  "Systematic  Review  of  the  Birds  of  Africa."  He 
again  paid  a  visit  to  the  Red  Se*.  and  in  i860  took  the  lead  of 
the  expedition  which  was  to  find  Vogel's  traces  proceeding  from 
the  tait;  Steudr.cr,  Kieselbsch,  Han-sal,  Sclmliert,  ati  l  Mun- 
zirgir  were  membtrs  of  this  expedition,  which,  although  acquiring 
valuable  information  about  the  GalJas  diltlicti,  failed  in  Its  prin- 
cipal object  In  1862  TOB  HeagUA  ntmitd  to  Khartoamwith 
Stcndner,  and  in  1863  made  a  fresh  attempt  to  traee  tbe  coarse 
f  t'.  :  White  Nile.  The  results  of  the-e  traveh  were  published 
in  reUrnianns  MiUheilungm  (1860^64).  His  merits  were  par- 
ticnlaily  great  in  ornithology  ;  his  drawings  are  true  to  nature, 
bis  dcBCi^tioos  exact)  detailed,  and  extremely  attractive.  Also 
la  Aredc  regions  von  Heuglin  gave  proof  of  gr^at  intelligence 
and  courage;  he  was  almost  more  successful  as  an  i\rctic  ck- 
plocer  in  1S70  and  1S71  than  as  an  African  uaveller.  Ili^  work 
«■  Mrtfaem  landscapes  and  animals  (pnliliahcd  by  Westermann, 
at  Bnumdt)  is  ooe  of  the  most  etliactive  and  baadsomest 
leeofds  of  travels  yet  published,  and  is  highly  esteemed  by  all 
who  are  interested  in  Arctic  exploits.  His  death  wa.s  a  saJly 
onexpected  one,  a  aliglU  cough  developed  into  inflammation  of 
ibobmi^  towMchhewMC— badmtliecoatsaofafaydiys. 

We  deeply  regret  that  we  have  to  record  the  death  of  Mr.  T. 
Hcathoote  G.  Wyndham.  Few  among  the  youager  men  de* 
voting  tbeir  Dfe  to  flw  immdt  of  adentlie  knowledgo  and  to  die 
tfachint;  of  science  have  formed  for  themselves  a  higher  ideal  of 
the  training  a  man  of  science  should  impose  on  himself  before 
veoturing  on  original  worlc,  or  on  giving  instruction  to  others. 
As  a  commoner  of  Odd  be  toolc  a  first  dass  in  natwal  science 
ia  t86<^  was  Bttdctt-Coolla  Scalar  in  tSCy,  and  was  aAcrnids 
detted  Fellow  of  Mertoo.  He  andcrtook  at  Merton  the  duty 
of  a  loctarer  in  natural  sdettoe,  and  the  thoughtful  care  he  took 
ia  his  teadiing  was  not  only  gratefully  s{K>kcn  of  )>y  many  of  the 
■risrgrsdaatoi,  bat  teqaently  retend  to  ia  convexaatiaa  by 


those  who  knew  him.  .The  biandi  of  Minral  science  which 
seemed  gradually  to  have  presented  itself  more  prominently  to 
his  mind  for  his  own  especial  study  was  tlie  chemical  side  of 
oiineralagy.  But  although  for  years  he  fitted  himself  for  this 
work  in  all  wag*  he  tbca^jht  leqaiiiie,  spaiinf  no  pdas  bi  ae> 
quiring  collateral  knowledge  that  might  bear  on  his  subject,  and 
tliough  he  had  done  original  research  which  many  other  men 
would  from  time  to  time  have  thrown  off  in  isolated  papers,  he 
held  back  from  appearing  in  print.  A  paper  on  Idocnse  and 
Gatoet  and  one  on  Vesados  arc^  so  fiur  as  ne  lciioir»  sH  he  pab- 
lisbed.  But  there  is  a  prospect  that  some  of  his  work  wiU  be 
preserved,  as  in  conjunction  with  Mr.  Guraey  be  had  in  hand  a 
small  work  on  chemic  U  mineralogy.  Although  he  had  not  yet 
achieved  work  to  make  bis  name  nuukcd  in  the  world  of  acienoe, 
yet  those  who  knew  him  lament  the  loss  of  a  sdudar  and  a 
gmllemsiVi  and  the  lament  is  in  no  way  aoftwed  bf  the  nabappy 
drcnmstanees  attending  his  death. 

Tilt;  published  rciulti  of  the  exploration  of  Lake  Titicaca  by 
Messrs.  Alexander  Agastic  and  S.  W.  G.irman,  has  just  reached 
ui.  The  expedition  was  "■"*»*t«''tn  during  the  early  months 
of  last  year.  Mr.  Agassis  writes  on  the  hydrography  of  the 
lake,  dcscribii  -  tlie  peculiarly  uniform  temperature  at  all  depths, 
the  potability  of  the  water,  the  scarcity  of  the  fish — six  species 
only — and  its  'previous  fgreater  extent.  Mr.  J.  A.  Allen  gives  a 
list  of  the  mammals  and  birds  coUeclcd^  with  fieki-notcs  by  Mr. 
Gannan.  Of  mammals  only  tea  Qiedes  were  obtained,  none 
new,  fo\ir  hcin;;  I,hma>.  Of  birds  sixty-nine  species  were  col- 
lected, including  a  new  r\ucintiUts[jiJ^ii'ayi),  andaGallinule  {C<il- 
linulagarmamti  doiely  resembling  C.  j^aUnta.  It  is  noted  iliat 
many  of  species  hsd  been  but  a  short  time  before  obtained  by 
Messrs.  Bartlett,  WUtely,  Haoawdf,  and  Jelsk!,  and  described 
by  Messrs.  Sclaler  and  Falvin,  Caban-.s  and  others.  Mr.  W. 
Faxon  describes  the  Crustacea,  all  excepting  a  species  of  Cypru, 
belonging  to  one  amphlpodons  genus  i4//<prM/sA^  of  which  seven 
new  fresh-water  ^edca  are  added  to  the  one  or  two  already 
known.  Mr.  Aganiz  gives  a  valaable  hydrographical  map  of  the 
Like,  and  rtc  irils  the  presence  of  corals  closely  allied  to  genera 
living  in  tiie  West  Indies  at  the  height  of  2,900  feet  above  the 
level  of  Onsaa.  , 

Mbssks.  Chi;rchii  l  have  just  published  a  third  edition  of 
Mr.  Saiton's  "  Systematic  Handbook  ol  Vobnaetric  Analyris," 
in  which  dte  author  has  embodied  "all  sach  novdtics  and 
mo^Jificatioae  as  ovcfiaent  hanre  pcoved  to  be  worthy  of 

notice." 

We  have  to  announce  with  great  regret  the  death  of  another 
nurt)T  to  science.  In  a  letter,  dated  September  15,  the  Rev.  S. 
McFarlaoe  writes  froas  Somerset,  Cape  Yoric  t  "  We  have  jest 
heard  of  the  massaere  of  Dr.  James  ud  Us  partner,  a  Swede, 
at  Vule  I -land  by  theastives  of  New  Guinea.  They  had  ct  mc 
in  their  large  boat  to  the  east  side  of  Hall  Sound  to  shoot  birds 
of  Paradise  when  they  »  cre  attacked  by  three  CSaoeih  OBd  bolh 

white  oea  woie  killed.  The  aeth*  cmw  ayoi^ged  to  gst  away 
ia  die  boat,  and  brought  the  sad  newt  here."  Dr.  James  was  a 

young  .-Vroerican  who  had  been  collecting  objects  of  natural 
history  in  Vule  Island  and  on  the  opposite  shores  of  New  Guinea. 
His  first  collections  arrived  in  this  country  about  a  fortnight  ago, 
having  been  sent  over  by  his  friend.  Dr.  Alfred  Kobett*,  cf 
Sydney,  to  whose  Bberality  the  expedltiaB  wai  greatly  inddlted. 
The  excellent  way  in  which  the  si^cimens  are  preserved  and  the 
careful  notes  given  by  the  collector  show  that  Dr.  James  was 
eathnsiastic  in  his  work,  and  it  is  mclandioly  to  think  that  to 
promising  a  scientific  caiecr  has  beea  thus  picBatBiclr  cat  short. 
A  description  of  the  oollectiaa  of  birds  farmed  by  the  late  tra- 
veller will  be  given  by  .Mr.  Bowdler  Sharpc  at  an  early  meeting 
of  the  linnean  Society,  ia  cootiniiation  of  the  articks  on  the 
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avifauna  of  Ncir  Gaiat%  camwctd  daring  tlw  kit  SMrim  of 

the  Sodetjr. 

The  Foit^'fereiith  Setdon  of  tlw  Royil  (kognphictl  Socieef 

wa«  opened  on  Klondajr  evenin/j  hj  the  delivery  of  the  presiden- 
tial address  by  Sir  Rutherford  Alcock.  He  referred  to  the  satis- 
fiutory  state  of  the  ^jociety,  which  now  lumbers  3,199  members, 
Mdto  thtt  valuable  work  it  had  done  liaM  its  fenndatfaM  for 
the  nue  of  geograpMot  reiemli.  He  dto  fcfemd  with 
complete  satisfaction  tn  the  work  accomplished  by  the  Arctic 
expcilitiun,  the  leaders  of  which  had  done  llie  only  thing  that  could 
have  been  done  under  the  circa  instances.  Sir  Rutherford  then 
•poke  of  the  wnk  of  Cameroa  in  Afrtcc,  the  CiaUeng^  £xpe> 
ditioB,  Rwdan  Explontiaa,  the  Orieotd  OmgieMr,  end  en  mrfoaa 
other  topics.  He  referred  to  the  fact  tha'  got^raphy  and  expio* 
ration  hive  nov  assumed  a  much  more  scicQiilic  aspect  than  ever 
they  had  before  ;  no  traveller  can  gain  distinction  by  mere  topo- 
gnphical  detail  end  deicnptiTepoimi  hit  cqtlorAtioo  MHUt  be 
coodeetodmafhioraa^y  ideBtUie  barii.  To  ^ptead  »  knowk 
ledj^c  of  this  aspect  of  geography,  lectures  are  to  be  given  during 
thi  winter  by  Gfncral  Strichey  on  the  general  subject  of  "  Geo- 
graphy in  iuS:ientifi:  Aspect,"  Dr.  Carpenter  on  "  The  Phy.sical 
Geography  of  the  Ocean,"  and  Mr.  Wallace  oa  "  The  laAoence 
of  GeopapUeal  ConAtioin  ob  the  Coaipandve  Aatiqailjr  of 
Continents,  at  indicated  by  the  Distribntioa  of  Liidng  and 
Extinct  Animals. "  After  the  Fresifieat't  a  Idreu,  Sir  R.  Douglas 
Koriyth  fmd  A  piper  on  *<The  Biried  Cities  of  the  OoU 
Deserl." 

The  Lords  of  the  A  iiinraliy  hive  addressed  a  letter  to  the 
Commander-in-Chief  at  I'ortimoutb,  ia  which  they  request 
Adnital  £Uiott  to  express  to  Capt  Nam  their  locdshipa'  warm 
approval  af  Ae  eeedect  of  ell  eiifaged  hi  the  Aiciic  Expedhlon, 
While  thejr  deeply  commiserate  the  sufTerings  of  the  officers  and 
men,  and  deplore  the  loss  of  life,  they  cannot  but  feel  that  their 
hearing  and  conduct  have  been  in  all  respects  woi  thy  of  British 
aeamea.  Their  kidshipi  approve  the  sound  judgment  di^layed 
Iqr  Capt.  Nana  le  at  enee^  «■  the  ratem  of  Us  ricd^  parties, 
determining  to  endeavour  to  estrieale  the  ships  and  return  to 
Eoglan  J,  and  they  obierve  that  his  skill  and  energy  in  carrying 
out  this  determination,  ably  seconded  a;;  he  was  by  Capt 
Stephenson,  were  of  the  highest  Ofder.  Capt  Nares  proudly 
records  that  to  nphokl  Britiih  honour  aad  Ghiistieo  dl^f  to  the 
death  was  the  pre-efluneet  dcteruioetion  of  all  aedsr  his 

A  SPKIAL  Arotk  meeting  will  be  hdd  mder  the  aespiees  of 
the  Royal  Geographical  Society  at  St  James's  Hall  on  December 
12,  when  papers  oa  the  various  results  of  the  £aglish  Arctic 
Kxpeditioa  will  be  read  bf  CepUfais  Naiei»  Uerkhio,  end 

Feilden. 

Ahskican  ofaeervatories  have  been  very  dOieeBt  in  the 

search  for  the  supposed  "  Intra-Mercurial  Planet,"  no  less 
than  nine  having  given  their  whole  time  to  the  search 
on  October  2,  3,  lo^  and  11,  via.,  theaa  of  Dutaeath  Col- 
lege, Harvard  Coilq^  Cincinnati,  Gla^w  (Mo.),  Washington, 
Albany,  the  Coast  Survey  in  San  Francisco,  Ann  Arbor,  and 
the  Observatory  of  Dr.  Peters,  besides  others  that  have  made 
DO  report  It  is  exceedingly  creditable  to  the  United  States  that 
they  cootahi  so  many  observatodei^  muj  of  dMOt  natieael  ooes, 
in  which  a.stronomical  observations  are  so  diligently  pursued. 

The  Free  Spanish  University  we  referred  to  in  voL  xiv.  p. 
133,  has  been  opened  in  Madrid,  eader  the  name  of  Ftae  lead- 
tntion  of  Edecation,  for  GorcaBeet  will  not  allow  the  assiUBp> 
tkm  of  the  title  Unlvenllf.  Oalf  >,ooo  guineas  have  been  sub- 
scribed, many  uf  the  shareholders  lieiin;  well-known  Kiiglishmen,  ' 
among  ihem  Prof.  Tyndall.  The  Institution  is  held  at  present 
in  one  storey  of  a  large  house,  and  has  already  seventy- three 
stridcBts,  facades  eight  amine  bdksi  the  ftss  ■■•  Imr 


We  hope  this  attempt  to  establish  a  university  where  unrestricted 
imtractioa  cea  be  given,  win  prosper,  en]  that  the  prafasMMi^  ell 
mcBof^  stendtag^will  sMibe  ehle  to  havee  hufldby  of 

their  own. 

Ths  library  of  the  lale  AdoJphe  Brongniart  is  to  be  sold  hy 
aneden  ta  Paris  oa  December  4,  and  following  days.  The  clas- 
sified catalogue,  arranged  by  M.  Deyrolle,  cxrcupics  240  pp.  Svo. 
Copies  may  be  oUained  through  M.  Deyrolle,  23,  Rue  dc  la 
MoMoeieh 

The  k':  !mi(he  Zeiiun;  of  November  9  reports  on  a  meeiiB^ 
of  the  Rhenish  scctkin  of  the  Genuan  aad  Austriaa  Alpenvereia, 
heU  at  CubwBe  on  November  4.  It  appeen  that  the  Veiefai, 
the  hcad-quarlers  of  which  are  at  Frankfurt-on-the-Mainc,  con- 
sists of  sixty  sections  and  numbers  over  6,000  members.  Dating 
1875  ow  i|000/.  were  expended  for  the  construction  of  huts  and 
roads  in  the  Alp%  and  the  Verein  now  owns  about  twenty>four 
hoHsasii  diflbent  parts  of  the  montains ;  It  has  also  appointed 
a  special  commission  for  the  supervistoo  of  guides  and  huts. 
Altogether  the  Vereia  is  thriviag^  and  we  may  look  for  important 
ccieatific  rasalts  from  lu  latoorsL 

It  is  sta'cil  tkif  M.  C,-_W\  has  d:-covcrc,l  a  luge  bratich  of  ttie 
Nile,  200  yards  v.  idc,  with  a  good  current,  diverging  from  the 
White  Nile,  100  miles  soath  of  Duffle.  It  is  stated  by  the 
natives  that  it  ruas  ia  aa  naobstruded  atresm  into  the  Nik 
agaia,  aad,  if  so,  water  ecmmimicatkm  aiay  possibly  be  estd>> 
lished  between  Lnke  Albert  Nvin^a  and  K!iattrut7i.  Col. 
Gordon  has  discovered  a  large  lake  fifty  miles  in  lenyih  I  ctwecn 
Urondogam  and  Mrooli,  a  little  north  of  Victoria  Nyanza  (in 
1"  N.  kt),  from  which  isines  the  nnafai  biaach  of  the  Nile, 
called  Vktorfa  iate,nuataf  tnm  the  Vietoria  to  the  ASbett 
Lake,  together  with  a  branch  river  whidt  mast  cither  job  ttK 
Sobat  river  or  the  Asua  river. 

Th«  Italian  geographical  journal.  Cosmos,  for  Octoljer  con- 
tains a  continuation  of  the  papers  on  New  Guinei,  which  it  has 
made  a  specialty.  The  present  contribution  consists  of  farther 
IcMen  ftom  Dr.  Beeceil  aad  catiacU  from  the  do/fin^ 
repot  ts. 

To  the  November  aumber  of  Peteimaon'a  MiuJka/ta^m, 
Uent.  Weyprecht  cootributcs  Nb.  7  of  his  '<BiMer  ans  dem 

hohcn  Nnrdeii,"  under  !he  title  of  "The  W-iIrus-Huntcr." 
He  describes  in  a  giaphic  and  interesting  manner  the  yearly 
quest  of  the  walrui- fishers  in  the  Spitzbeigjaa-  See^  which  is 
becoming  more  and  more  difficult  and  dangeroos  00  aooout  of 
the  laeraniiie  teardtjr  of  the  aiiaaL 

The  Geographical  Socklr«fBsrishasrsesivid  newt fiom  the 
BwiH»Marcbe  eapeditkm,  bow  exptoriag  the  Ogovc^  the  bige 
stream  which  ftlls  bto  the  South  Atlantic  in  the  Frendi  African 

settlement  of  Gaboon.  It  was  discovered  by  the  explorers  that, 
after  running  north  to  the  first  degree  of  S.  lat.,  the  0|>oive  turns 
abruptly  southwards  into  quite  unexplored  regions.  MM.  Breua 
aad  Ifarche  had  lost  alawst  all  their  goods  deslioed  to  conciliate 
the  Afirlcaa  tribes  and  to  pay  fbr  their  hbour.  Rut  the  Society 
sent  to  them  a  large  number  of  sm.iH  objects  which  will  enable 
them  to  proceed  towarJs  the  sources  of  the  river.  It  is  sup. 
posed  that,  owing  to  the  immense  volnaw  of  its  water,  it  isaa 
outlet  for  some  of  the  large  lakes  of  the  yet  untrodden  region. 

A  tb:.bcram  fiom  CalcuUa  states  that  the  district  of  Backer* 
gaage  wes  ravaged  bjr  a  qwloae  oa  the  ist  fant.  Thovmnds  of 
aative  houses  were  destroyetl.  Tlio  to\Mi  uf  Do  .vluikliaii  wa>; 
submerged  by  a  storm-wave,  which  .swept  aw.-^y  ail  tin.-  biiildings 
of  the  place.  Five  thousand  per*ons  are  1>c1!cvl(1  to  havt 
perished.  Backeigpmge  is  a  British  district  ia  the  Bengal  pre> 
sidency,  near  themoothof  theGai«aB.  lying  betweeakt  al'a' 
— »3'  ii-.,  hmg.  8gp«'-9i*,  aad  hae  aa  ana  of  aboBt3.79« 
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The  Kolnisihe  ZeitttngiA  November  tt  reports  oB  adiiU' 
trom  gak  «ik1  aoowstonn  which  raged  with  terrific  farce  in  the 
■rjghhniidwod of Stoddiolnion the yh iwt  Overliftjr 
tfmded  neer  Kefaur,  end  etl  nulwey  l!ne«  to  the  eooth  and  to 

Norway  were  completely  mowed  up,  and  traffic  upon  .them 
interropted.    The  latter  had  not  yet  been  retamed  00  the  8th 

A  MACMFICENT  bolide  wu  obiened  on  Sunday  i^ht, 
Nonnber  5,  «t  nine  ^'clock,  et  Onqr  (AebeX  in  Fieace. 
Nnenm  speriti  ink  vfriUe  end  «b  c^Wm  wh  kterd, 

although  very  feebte,  (nrfm  tO  ^  iaaCM  dMaMM  et  which 

it  bad  taken  place. 

Tint  French  Minister  of  the  Interior  has  authorised  the  Mu- 
nicipal Council  ur  Lyons  to  dedicate  a  bust  to  Ampere,  the 
inventor  of  electio-magneU.  Thii  Bteatoriil  will  be  pieced  in 
Oe  nruenm  where  ere  gKlkeied  tike  MeMileh  of  tbe  ilbutrious 
I  who  were  bom  in  the  city. 


Tub  ttensit'coom  in  wUcb  the  Biwhofiheiin  iaetmBCBt  ie  to  be 
pheediibefng  fitted  vpet  the  Peril  Ofaeerrelorf.  Theworkie 

almost  finished.  M.  Lercrrier  h.n  aslced  the  Minister  of  Public 
Instruction  to  appoint  an  adminittralive  commiuiun  in  order  to 

better  regulate  the  pertwUdillieOlieenatoqrlftotalMiB  tie 

1878  F.xhibition. 

Tilt  new  number  of  the  Ibis,  now  in  the  press,  will  conclude 
&e  third  series  and  the  eighteenth  volume  of  thus  ornithological 
periniKnl,  which  has  been  carried  oa  bj  the  Biitiih  Ofaitbolo- 
1^  Uiiloa  with  the  greatest  enefgy  rinee  ite  hutlmtion  et  the 
organ  of  that  Ixxly  in  1859.  A  fourth  series,  under  the  joint 
editorship  of  Messrs.  Selvin  and  Sdater,  will  be  commenced 


COVKT  T.  Sal\  AiioRi,  of  the  Royal  Zoological  Maieum  of 
ii  engaged  on  a  general  account  of  the  birds  of  the 
A  MeUeeeeB  Uaad^  baaed  princ^ellf  «•  fhe  large 
teeMtly  formed  by  the  Italian  naturalists  Beccari 
[  lyAIberttiin  those  countries  The  work  will  be  published, 
when  c(jmp!ctcil,  in  the  Annals  of  the  Museo  Civico  di  Storia 
Natnnle  ol  Genoa,  to  which  institatioa  the  above-named  coUec- 


On  Thurvlay  and  Friday  l.ist  week  the  Hs^erstone  Ento- 
mological Society  held  iu  annual  eiliibitloa  at  its  place  of 
meeting.  No.  10^  Bcowalow  Stieelt  Ddrtaa.  It  wee  eaiy  in 
1857  that  a  few  working  men  interested  in  insect-collecting 
(Bsattsed,  in  West  Wickham  Wood,  the  desirability  of  an  east- 
end  club  for  mutual  assistance.  A  club  formed  .ind  now 
nemben  a  hundred  memben.  The  subscription  is  but  a  penny 
a  wi»fc,  but  with  this  e  reTercswe  libniy  tiebeea  ■eOMMdated. 
The  typecdiinet  for  the  collections  ceaiiilB  of  fintf  drewen, 
fai  wlildi  then  are  now  some  15,000  ipcdaaeM,  end  the  libnry 
and  collection  together  are  insured  for  200/,  AQ through  the  year 
the  society  meets  every  Thursday,  and  many  points  of  practical 
iapertenoe  (some  of  them  bearing  on  "  the  theory  of  evolution  " 
pat  te  the  tiat  by  Imeding)  have  been  discnsacd.  Among  the 
ways  tD  wMdl  members  of  the  society  have  done  valuable  work 
mjy  l>c  meniinncd  the  preservation  of  the  avenue  of  elm's  in 
Victoria  I'ark  from  insect  ravages  by  a  knowledge  of  exactly  how 
to  proceed  in  dealing  with  the  foe.  Although  this  and  severa] 
■di  societies  do  not  obtrude  thenedvei  oa  the  trinrtifi"  world, 
ftcy  still,  beddae  exercising  a  good  eflieet  «■  flie  naoAcfs,  often 
in  work  of  aterlbg  value. 

W>  mdewtiiid  thet  it  ii  propoied  at  University  College  to 
|^e]ai|erdeMia|taMak  than  before  to  the  pncUcal  work  of 


fin  their  workroom  capedaHy  adapted  to  the 
■der  the  diiecttOM  of  •  ipadel  teacher,  M. 
PanllUUa.  VeiieimodtfctomnHaiolhelhccmmofinodetn 

and  higher  geometry,  of  kinematics  andaedliinics,  so  difficult  to 
understand  theoretically,— such  mod  els  aaaieso  largely  represented 
in  the  Sooth  Kensington  Exhibition  collection— will  be  made  in 
a  rinple  BeBMr  by  the  atadcnU  theaiaelirei^  aide  lyaide  with 
their  fhencdcBlstBdlce.  The  belt  modeli^  end  sedi  ea  icqolie 
more  time  md  accuracy  for  their  construction,  will  be  preserved 
in  a  small  educational  collection.  It  would  hardly  be  possible 
to  insist  too  strongly  on  the  usefulness,  or  rather  on  the 
ebaolete  Moeati^  of  anch  wotk  far  the  wcwM  i/tadfot 
9deaeb.  It  is  eoiy  when  the  itndenft  hae  aot  eoly  wen  nad 
handled  various  practical  illustrations  and  applications  of  the 
theorems  of  geometry  and  mechanics  he  is  studying,  but  when  be 
has  himself  constructed  them — however  roughly  ap 

be— thet  the  esathcenatical  tzvtha  will  be  ] 
proaed  on  hie  nhd.  Only  thns  can  he  beoome  so  fianlliar  with 
them,  that  they  wilt  be  a  basis  for  acquiring  further  notions,  and  a 
source  of  further  mental  activity.  We  wish,  therefore,  complete 
IB  Ok  new  CHtapme  ef  VilMniV  CoUcib 


Shoktly  efkcr  the  eppeeieaee  of  Tut.  Tlredeffli  work  on 

Glaciers,  the  Bologna  Professor,  BLanconi,  observed  that,  while 
Tyndall's  experiments  certainly  prove  that  rapid  changes  of 
form  in  ice  are  due  to  crushing  and  to  legclitinn,  they  do  not 
prove  at  all  that  ice  is  devoid  of  a  small  degree  of  plaitidty, 
which  dqpee  ntfit  he  aaflUatt  to  d^hhi  die  pleMki^  of 
glaciers.  He  undertook,  thereJiaR^  e  series  of  experiments 
(described  and  published  in  1871  in  the  Mtm.  of  the  Acad,  of 
liologna,  3rd  ser.  vol.  i.)  on  planks  and  bars  of  ice  submitted  to 
bending  and  torsion.  The  bending  of  ioe-plaaks  having  been 
afterwards  the  subject  of  itacawhes  of  Mctan.  IfeOem, 
Moaeley,  Tyadall,  and  Heim,  it  will  suffice  to  aej  thet  Prof. 
Bianconi,  making  his  cxperimeots  at  higher'temperatnres  (from 
f  I  to  f  5°  Cels.),  observed  a  still  greater  plasticity  of  the  ice 
than  that  obtained  by  the  experiments  made  in  EngUnd  and 
Germany  at  lower  temperateiea.  These  eepeiimenla  proved  that 
slow  changes  of  form  of  the  ioe  may  go  on  without  any  crushing 
and  regelation,  and  that  ice  enjoys  a  certain  degree  of  plasticity 
nntwithstandin^  its  lirittlencss  :  the  icc-jilank  can,  indccJ,  be 
shattered  to  pieces,  during  its  bending,  by  the  slightest  ^ock. 
Now,  Prof.  Bianconi  gives  in  the  Journal  dtPkytiqut  for  October 
the  results  of  his  farther  experiaacnta  on.iccb  much  like  those  of 
Heim,  or,  yet  more,  those  of  H.  Tresca  00  the  puncheoning  of 
metals.  Granite  pebbles  and  iron  plates  are  slowly  pressed  into  ice 
at  the  same  temperatures,  and  not  only  do  they  penetrate  into  it 
as  they  would  penetrate  into  a  fluid  or  feeBi-flnid,  bnt  also  the 
particles  of  ice  are  laterally  repulsed  from  beneath  the  intruding 
body,  and  form  around  it  a  rising  fringe.  Moreover,  when  a 
flat  piece  i  f  iri  n  is  presjcd  into  the  ice,  the  fringe  rising  arounil 
it  expands  laterally  upon  the  borders  of  the  piece,  and  tends 
thus,  as  ia  floids,  te  iUi  up  the  cavity  made  by  the  body  driven 
in.  These  experiments  tend  thus  greatly  to  iUaetaate  the  pUs> 
ticity  of  ice  ;  but  it  would  be  very  desirable  that  M.  Blanconf, 
if  he  cootinnei  his  rcicirches,  should  accompany  them  by  .some 
meanuemeoU  (as  has  already  been  done  by  M.  Heim)  ia 
order  to  obtein  nonerieal  Mhee  of  the  ptastid^  of  ieei 
various  circumstances. 


At  the  Wenew  meeting  of  Rnsiiea  netnntUsts  Prof.  Mende> 
l^deaeribed  tiieresidtB  of  reseaidies  be  hae  pwseed  during 

1875  and  1S76  for^he  verification  of  Nfariotte's  law.  Ilisfonaer 
researches  had  proved  that  the  decrease  of  volume  of  the  per* 
manent  gases  proceeds  at  a  slower  rate  than  the  increase  of 
exerted  on  them,  if  the  pressare  is  leas  or  much  greater 
"  The 
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that  of  the  atm'j,i'!jL-7-  [ii  o\l  J,  liawcver,  directly  the  contrary, 
aad  a  Mxies  of  mcMurcmeats  uadcrtaken  aoow  yetn  ago  by 
YkL  HcndeUeff  to  verily  those  of  Rcgaud^  gave  die  same 
loaltL  Snspectiiig  that  there  might  b«  some  cause  of  enor 
afiiecttng  in  the  same  way  both  leries  of  expenments,  Prot 
Hendclccff  and  M.  B/i^u^iky  constructed  special  tpparatut 
climinatiog  all  poisible  causes  of  errors  and  allowing  the  mo^t 
perfect  accuracy  of  mcmwaBtl.  With  these  thtfMde  a  new 
seiiee  of  wetanln^  at  pNMttet  myuw  V**  ^  2,200 
nilHimitm.  Theie  loendies  ooafimed  again  the  ooadntions 
of  Kegnault,  showing  only  numerical  difTcrcnces  in  the  values 
obtained,  and  proving,  for  in:>tancc  for  the  air,  that  iu  deviations 
fwm  Mariotte's  law  are  even  less  than  appeared  before,  llui 
the  auMt  important  result  of  the  raearches  is  that  the  divergences 
from  Maiiotte't  law  diown  by  the  air  being  ne^^ativc  at  prosurci 
above  the  mean  atmosphcic,  «as  uliscrvcd  by  Kegnault, 
proved  to  be  positive  ^decrease  of  volume  slower  than  the 
inaea&e  of  pressure)  at  pressures  below  it.  We  must  then  con- 
clude that  the  air  ei|ieueaoes  a  diange  of  compressibility  at  a 
certaia  praraic  about  Ae  mean  of  that  of  the  atmosphere  ;  and 
this  conclusion  is  sup]:oitcd  by  liic  circumstance  that  such  a 
change  was  noticed  sIm)  in  the  c<trbonic  and  sulphurous  acid 
gues,  bat  at  pressures  far  lower  than  is  the  case  for  air.  Unly 
Ibr  hjdwiMi  the  diveqpaoa  ia  of  tiM  poiilive  kind  at  all  pre  - 
(WW.  AlMccttarwa  ant  vuO^  fhat  Oa  deviatiaBB  from 
Mariattrt  law  aia  fcr  more  coapBcaled  ihaa  hat  beea  wBptcted. 

A:  til!.-  same  meeting  Prof.  CzehoviL/  tieiii.niArated  tlic  inllu- 
ence  exercised  by  various  sources  of  electricity  on  cctlain  spectra, 
chlorine,  oalde  of  cailwB,  Ac.  The  hudnctive  appatatns  of 
Kuhmkorf  gives  a  speetna  dilBrrity  from  that  produced  by  the 
Holtz  electric  machine,  not  only  by  the  number  of  rays,  but  also 
l)y  their  pos;ition  and  aspects.  Prof.  Czchovicr  proposes  there- 
fore to  make  for  comparative  researches  a  lekclico  of  such  rays 
as  mahHahi  ^  same  aspect  and  occaiif  A*  MM  position 
whatever  souca  of  shctridty  ba  ossd  {  srndi  lines  will  aot  be 
numeroaSi 

At  the  same  meeting  Prof.  Grewingck  presented  the  drawii^ 
of  bis  geological  map  the  iJaltic  provinces,  prepared  for  a 
second  edition.  It  embo4*^  the  results  of  all  acquisitions  made 
in  this  depaitiMBt  daring  the  last  fiftasa  jrcaii^  aad.will  soon  be 

published. 

Ths  Wanaw  ZoolpgleBl  Masenai  having  received  ■■\y.un^ 
recent  ycais  valuable  addition*  fifom  America,  Afric..,  .^  n  I 
Eastern  Siiicria,  presented  by  Count  Vranicky,  is  no-.v  -.try  ticti 
in  the  department  of  higher  animals.  It  oonuts  514  species  of 
■amawiHiiwi^  3,si6  of  birdi^  and  400  of  replilas  and  amphyiisns. 

Tub  Natural  Science  Clabat  Cambrid^  held  several  succeu- 
fal  wealing^  daiiag  the  two  months'  teiidcncc  in  the  Long 
Vacation.     The  feHowing  papers  were  read :— "  Ha:ekcl's 

Ga»tr;ca  Theory,"  by  Mr.  Marshall  (St.  John's)  ;  "  Fermenta- 
lioD, "  by  Mr.  Stodait  (.St.  Peter's) ;  "  Some  SalUof  Chromium," 
by  Mr.  Houghton  (St.  John's);  "The  Relation  between  the 
Fom  aad  Hind  Limbs  of  VciUbiatc%"  by  Mr.  PhiUi|M  (Sl 
John's) ;  "Growth,"  by  Mr.  Bniton  (Trmity) ;  "Theories  of 
Heredity,"  by  Mr.  Sedgwick  (TrinityJ  ;  "Owen's  Vertebrate 
Theory  of  the  Ckull,"  by  Mr.  Humphry  (Trmity);  many 
of  which  were  fidlowed  by  iatereitiag  discasiioni  aad  re- 
niailu. 

A  GuMAM  papcrdescrifaes  a  dreadful  fightfistMsn  two  Polar 
bssi%  male  and  female,  la  the  Cologne  Zoological  Gardcna 

Afior  a  fierce  tlrup(;1c  llic  female  iKcame  e-xhaustsd^  and  UKSS 
dragged  by  the  male  mto  the  water  basin  in  the  den,  and  held 
down  till  life  was  quite  extinct.  He  thea  pulled  her  oat  and 
dn^Bsd  the  bodlr  far  a  eonsidentUe  tiaM  lowsd  the  dsa. 


From  a  correspondence  in  the  Tima  wi  learn  that  the  statue 
of  Faraday,  subscribed  for  years  ago,  and  entrusted  to  Foley  to 
execute,  was  left  by  that  sculptor  m  the  clay  at  ius  deafh.  Sinee 
then,  Mr..Barch,  the  principal  pupil  of  Foley,  has  besBentnsted 
with  the  founding  and  completion  of  the  work. 

Tmt  seeoad  aditiett  of  Bnfan's  «rd]*known  "Thieilebstt*'  is 

.''■ov.i  to  be  pyWi^t^  in  100  pait<^,  with  entirely  revised  tCSt 
and  with  almost  CBtbsly  new  illustrations  taken  front  life. 

At  the  ■aeti^g  of  the  Mafteaatical  Society,  oa  November  9, 
thadia^geswanaadawhidi  waintiiiialodiafoL  ihr.  p^  58t> 

Part  $  of  the  secoed  series  of  the  great  .work,  in  quarto, 
III  on        butterflies  of  America,  with  coloured  drawings  and 

dticriptioiH,  has  j  ist  been  [iubU->litNl  by  Mr.  KdnrarJs,  through 
llurdand  Houghton,  New  York,  and  su>tainslbe  reputation  of 
its  predecessor*  by  the  artistic  elegance  *ul  superiority  of  its 
iliuslmtion*.  Thoe  consist  of  five  plate*,  executed  by  Miss 
Peart  in  her  best  style,  giving,  for  the  most  part,  not  only  the 
dlflfercnt  sexes  an  !  varitiie;,  of  the  aJult  iniecls,  but  likewise  It.c 
cg^f,  larvx,  and  chr)'.ssaUJcs,  and  the  favourite  plants  upon 
which  they  fectl.  No  new  species  are  reproeated,  atlhoogll 
several  of  those  included  are  of  great  rarity. 

TiiK  Ct/y  Prtii  states  Uiat  some  of  the  Livery  Compauic:>  have 
a  scheme  in  embryo  for  combining  to  form  a  College  of  Tcch- 
nical  Instruction  la  a  hnilding  to  be  erected  ooi  the  Thames 
Embankment 

Tm  Board  for  superintenduig  non<ool]eg{ste  stodents  give 

notice  that  an  examination  in  pliyiical  science  for  the  award  of 
an  e.\luliit:un  o;  501'.  a  >c.Tr,  granted  by  tlic  WUriliipful  Company 
of  ClothworLers,  ani  tenable  for  three  yens  by  a  non-colle,>iate 
student,  will  be  heU  in  the  Censor's  rooms,  31,  Trumpingioa 
Sueet,  Cambridge,  eommcndi^  on  Thnisday  morning,  Decern* 

bcr  14,  1876,  at  9  o'cl'ck.  l-'aller  inforraati«':i  as  t  j  tl.c  lubjccti 
of  cx&mination  and  llic  conditions  of  tenure  of  the  exhibition 

may  be  obtdned  from  the  Censor,  Rev.  R.  B.  Sosieisst,  Caas* 

bridge. 

A  Cal  camam  Society  of  Naturalists  has  been  recently  opened 
atTidis. 

The  publishing  house  of  Triibner  in  Stnuburg  arc  issuing 
translations  of  Macmillan's  Science  Primers,  under  the  superin- 
tendence of  the  Professors  of  the  University.  There  have 
already  appeared  Rosooe's  Chciaislry  and  Balfour  Stawait'a 
Physics,  the  former  liy  Prof.  Rose,  and  the  latter  by  Prof.  War* 

Itur^,  Lockycr's  .Xslroriomy,  by  Prof.  Winnccke,  and  Geikic's 
rbysical  Geography,  by  Prof.  OiZ»x  Schmidt,  are  in  the  prevs. 

The  Auftburgtr  AUiemtittt  Ztitunt^  of  November  5  gives 
some  interesting  details  of  the  North- Dutch  canal,  which  was 
opened  officially  by  the  King  of  Holland  on  the  1st  inst.,  and 
whi^  conaeels  the  dty  of  Anntetdan  direedy  with  the  Gern».in 
Ocean.  It  appears  .tlut  the  canal  ii  35  kilometres  in  lengtli, 
(hit  at  its  broadest  part  it  measures  120  metres  across  its  surface 
by  6S  metres  .at  its  n»rrowtst  part.  In  the  midJle  the  depth 
averages  6  metres,  but  during  the  next  two  years  the  depth  is  to 
be  made  unifom  all  over  the  area  ol  the  csna^  and  to  be  ia« 
crea-sed  to  8  30  metres,  so  that  evca  die  laigsst  vaarels  osaosBsa 
cto  e  to  the  qua}-s  on  both  sides  of  the  canat  Its  name  is  to 
h:  Vmui.!cn,  viz.,  mouth  of  lU-  Y  ;  at  tiie  spot  where  it  reaches 
the  sea  two  enormous  moles  or  dykes  luve  been  constructed, 
reaching  1,600  [metres  hito  the  ssa,  and  Jtarodagaspadons  port 
of  refuge  for  ships  doting  stormy  weather ;  their  extreme  ends  are 
no  less  than  1, 300  metres  apui.  llie  total  cost  of  the  canal,  wh  ch 
was  borne  by  the  DuiLii  ( .ovcrnment  as  well  as  by  the  city  of 
Amsterdam,  anmuntcd  to  more  than  twca^-six  millions  of  florins, 
and  it  is  expseted  ttat  about  iniinilr  nn  Billions  more  will  be 
watidlKtfw  coaMiMtioa  of  qasfib  *>i<ih<MN%  ^  *  J**^  ^ 
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undertaking  cannot  Tail  tO  be  ft  nooett,  owing  to  its  incalodabk  '  geogmphy 

importance  with  reference  to  the  commerce  of  Amstcnlam. 

The  following  experiment  has  recently  been  employed  by  M 
Merf^et  to  demonstrate  tlir  phrnrminw  nf  ffHn^yiUbf  lii  in  plants : 
Two  glass  cylindrical  TCudi  of  300  cft  o^acily  ixe  placed  with 
their  open  enb  in  a  large  venel  of  water.  The  one  is  filled  with 
hydrogen,  the  other  with  oxygen,  their  intcrions  are  ljrouj;ht 
into  communication  by  means  of  a  branch  which  is  long  enough 
to  nach  from  one  end  to  the  other.  The  level  of  the  water  is 
MengradtuUlyto  riae  in  each  qrliader,  and  both  gasea  finally 
disappear,  without,  however  (as  otiier  experiments  show),  con. 
dcnsation  or  displacement  being  j.roduccd.  At  the  beginning  of 
the  experiment  there  is  nearly  c<iuality  in  the  volumes  which 
disappear,  since  a  part  of  the  oxygen  serves  to  form  carbonic 
acid ;  buti  in  proportion  as  the  water  level  rises  in  the  two 
eflinden,  and  tfie  projecting  parts  of  the  branch  become  shorter, 
the  disappearing  volume  of  hydrogen  bccoi;  mure  and  more 
nearly  doable  that  of  the  oxygen.  If  a  similar  experiment  be 
*  I  vttb  hydrogen  and  nitrogen  in  the  two  wiedi,  the  die* 
fTohune  of  the  ga^  is  to  that  of  the  latter  as  thrc  -  to 
Operating  with  hydrogen  and  carbonic  oxide,  both  -a>>cs 
always  rii>;.\ppear,  but  in  very  variable  proportions.  The  most 
commuii  was  one  volume  hydrogen  to  one  volume  mrbwiif 
OKide,  but  the  ratios  of  4  :  i  and  5  :  i  were  alao  aoMdiBCS  met 
with.  M.  lleigct  fiods  in  these  variations  the  indication  of  a 
AmMhm  of  hfdartaa  of  eailion,  and  of  various  carburets  of 

It  li  pretty  generally  sup]>osed  that  crystallised  nitroglycerine 
is  considerably  more  leiuitive  to  shocks  and  blows  than  the 
liquid  substance,  though  then  it  nowhere  endence  of  this  ;  and 
not  only  is  practical  eaperienee  against  it,  bat  from  the  tbeo* 
sctieal  ataadpoint  it  seeoa  very  Improbable,  for  by  reason  of  the 
positive  meltiii;^  l-rxt  of  crystallised  nitroglycerine, 'a  con.siderablc 
amount  of  heat  mmt  be  employed  to  change  iu  aggregate  state 
before  an  explosion  can  occur.  For  decisiai  of  this  question 
M.  fieckerhian  (of  the  Vicou  Academy)  recently  used  a  fall  ma' 
chine  faraUied  with  a  block  of  wrought  iron  2*130  kilogrammes 
in  weight,  having  at  its  lower  end  a  hardened  steel  point  of 
7  068  sq.  mm.  A  ilal  anvil  of  Uesscmcr  steel  was  employed  as 
support  for  the  nitroglycerine,  which  was  placed  on  it  in  a  thin 
layer,  aad  the  weight  dropped  upon  it  from  diffeieDt  heights.  It 
was  fbnid  that  the  mean  height  of  fid!  with  which  explosion  of 
the  liquid  occurred  was  078  metres,  whereas  the  frozen  nitro- 
glycerine did  not  cxplofle  till  a  fall-height  of  2'i3  m.  was 
readied,  showing  th.it  the  .frozen  substance  is  considerably  less 
scasilive  to  fanpacL  H.  Seckerhian  has  determined  some  con- 
■■Iwial  The  average  meltbig  heat  (irom 
•hwe  apcrilMats)  appcind  to  be  33-54  heat-units.  'I  he  den- 
tin was  fonad  =  1735  (the  determinations  were  made  at  a 
twpwitnre  of  -i-  10"  C,  which  is  near  the  BMUagwpabit  of 
nitiqgjfceiine);  that  cf  the  liqiud  material  was  1-599,  whence 
It  appeal*  that  la  aystallidag  of  ailnglycerine  there  is  a  con- 
tnctioQ  of  about     of  the  original  volame. 


and  geographical  descriptions  of  localities,  geology, 
botaay  aad  soology,  miner.i1  s;.r;i,r_s,  climate,  medicine,  &c. 
Whatever  be  the  imperfections  o(  ihu  woik,  or  of  the  rlmyifica- 
tion  ."dop'icd  in  ^t,  it  will  rjeverthelcis  peove  atost  oicliil  for  all 

engaged  in  the  study  oi  C.^iictsus. 


AMOMO  Ihe  various  works  presented  at  the  liif  Congress  of 
Orientalists  we  notice  a  very  useful  catalogue,  "  Dibliographia 
Caucasica  and  Transcancasica,"  by  M.  Htansaroff,  the  filit 
vohune  of  vdiich  Rceat|y  appcand  ia  8t^  PMenburg.  It  is  the 
ladt  of  fifteen  yeats'  hibaarbytlieaathor  and  of  careful  research 
ponaedby  him  in  the  chief  libraries  of  Ku-ssi.i,  Germany,  Italy, 
sad  Turkey.  The  work  is  divided  into  three  parts,  devoted 
rnpectivcly  to  the  Earth,  to  Maa,  and  to  the  Motual  Influences 
tfXatute  and  Maa.,  The  finttwofaai  the  first  vohnne  (800  pages 
•4l»t>  wUdt  ooatafaH  more  than  5,000  tite  of  bonks  and  smaller 
Wers  on  the  Caucasus  and  Transcaucasus  which  have  appeared 
Europe  and  Asia  since  A,D.  1565.  They  are  systematksily 
the  beads  ef  geodeqr,  eaiicrapir*  phfikal 


Dr.  King's  repoit  of  the  Royal  Kotanical  Gardens,  Calcutta, 
fi.r  the  year  1875-76  has  just  reached  us.  In  the  acclimatisatloa 
of  valuable  economic  plants  in  India,  the  Calcutta  reports  have 
become  of  late  years  the  offiefail  record,  and  the  present  report 
by  no  means  lacks  interest  on  this  score,  th  i-,:c;h  i;  is  unsatis- 
factory to  find  that  Dr.  King's  opinion  is  stili  against  the  possi- 
bility of  either  india-tubbcr  or  vanilla  becoming  staple  products 
of  Bengal.  With  regiard.to  rubber  pkats  both  of  the  Pan  aad 
Madac^tscar  kloda,  he  says  that  durini;  tfie  year  it  has  become 
more  apparent  than  ever,  th.it  iKtther  of  these  valuable  plants 
can  be  grown  for  conmieitiai  jjurpo->es  in  the  climate  of  KeogaL 
In  the  gardens  as  we. 1  r.r.  in  the  warm  tropical  valleys  of  the 
Slkkim  Himalayas  both  kinds  (iuled.  Dr.  Kiqg  suggests  that  a 
saitaUe  home  may  be  finrad  lor  them  further  north  than  Tenas- 
'erim,  Ccy'  in,  or  pcrhL-.pj  Mal.-.Var.  \'.-in',I!a,  of  which  a  number 
01  pianti  were  put  out  in  llic  garden  under  sh-iding  similar  to 
that  used  for  protecting  the  pSpper  plants,  has  not  made  satla* 
factoiy  jrowth,  which  it  is  tug|ested  may  have  been  due  to  over- 
duAagi  aad  a  farther  experiment  has  been  made  by  planting 
many  of  them  under  the  shntle  of  mango  trees.  The  finest  old 
vanilla  plants  in  the  garden  arc  described  as  growing  against  a 
north  wall ;  this  year  one  of  these  plants  was  laden  with  pods^  but 
on  anasBally  high  teopenture  caused  these  to  drop  prematurely. 
A  better  report  is  given  of  the  ipecaenanha ;  nnmbers  of  plants 
have  been  sent  from  Calcutta  to  Ceylon,  to  the  Ncilgherries  and 
to  Burmah,  asid  the  quality  of  those  grown  in  India  is  said  to  be 
equal  to  the  best  native  Brazilian  growth.  A  good  deal  of  attea* 
tion  has  been  directed  lately  to  the  bamboo  asa  aoeice  of  pqiei^ 
making  materia),  and  it  hu  been  thoigbt  that  it  might  be 
cultivated  with  profit  in  India  for  this  special  purpose,  the 
young  tender  shoots  being  reduced  to  a  rough  kind  of  paper- 
stock  for  convenience  for  transmission  to  England.  Dr. 
King  points  out  that  if  the  old  stem  would  answer  the  porpoee 
there  is  plenty  of  material  in  Indfa,  and  a  large  reveane  would 
accn:e,  but  the  young  ^hoot;  .are  only  produced  .at  a  certain 
scaiun  ;  neveitlieless,  experiment.-,  arc  being  niade  with  a  view 
to  utilise  the  bamboo  fortius  purpose.  In  the  dis'.rib-.ition  of 
planu  and  seeds,  we  kara  that  no  less  than  23,106  plants,  and 
6,343  psreds  of  seeds*  were  sent  out  during  the  year.  It  Is 
satisfactory  to  know  that  .imongst  l)r.  Kind's  other  multi- 
tvdinous  duties  he  has  found  time  to  prepare  a  "  Manual  of  Cin- 
chona Cultivation,"  and  to  edit  other  works  on  Indian  botany. 
We  abw  leam  that  Mr.  Korz's  "  Forest  Fkna  of  Bnmah"  is 
passing  through  the  press. 

PAStT  3  of  vol  i.  of  the  Proettdinp  of  the  West  London 

Scientific  As.sociation  has  been  p.lL!is!lc^l,  and  contains  Several 
interesting  papers  and  accounts  of  excursions. 

Tm  October  part  of  the  youmal  of  Uie  FtaaUin  bititnic 
«0Bt8ias  an  IntaNsliag  bistoiy  of  die  steam-eaigiae  tn  Aaeiiea. 

Me'-iRS.  WiLMAMS  AND  NdR'^ate  send  Us  the  following 
*Geiman  scientific  works :—"  Bilder  sua  Aquarium,"  by  Dr. 
Hess,  of  Hanover  {  and  "Gnindriss  der  Zoohigie^'*  by  Dr. 
Gustav  von  Hayek. 

Ths  additions  to  Ihe  Zoological  Society'^  Gaideos  during  the 
pest  week  indade  two  Esquimaux  do^s  (Caisu  familiarit)  from 
the  Arctic  region,  presented  by  Capt.  Allen  Yoaag^  S.S.  /Tat«- 

liira  ;  four  Viscachas  {Laji^yslomMS  trkhodaclylut)  from  BueOOS 
AjTcs,  presented  by  Mr.  C.  F.  WtvoJga'.e  ;  \\\o  lJandc<l  Iclincu- 
mons  (Utrpatu /uektm)  from  West  Africa,  prcicnted  by  Mr. 
W.  M.  BakeweU  $  three  CUrpim  SqabnU  (VawMtf  UrM-t) 
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tarn  NaiA  Ancika,  praenled  by  Mr.  F.  W.  Stodmdl ;  a 

Peregrine  Falcon  {FaU^  ftrtgrimu),  European,  'proented  by 
Mr.  Chilton  Newbum  ;  a  Green  Monkey  {Cfrtcfiiihtcm  (oUi' 
triektif)  frttei  West  Africa,  presented  by  Miw  KiJjdan  ;  three 
AaMfican  Ked  Foxes  {Cams/uh'iu),  a  GoMen  Eagle  {AfKHa 
dkijiaitu)  ffon  North  AaMcia^  six  jClappartOB'f  Ftauwoliiu 
(/WMKwfiiiwr  d«ffart»Hii  tttm  VttA  Aftio,  deporiled. 

SOCIETIES  AND  ACADEMIES 
LOMDOH 

Cbemieal  Stodctat  Nwr.  a.— FnC  Ahd,  F.R.S.,  mhU 
dent,  ia  tta«  di«b.r->TM  Pfeaiitait  noannced  thit  the  GoU- 


frCoiiiy^  h»djBO>lrih«ted  1,000/.  lotlioi«ceiiaf>laBlitiited 


Society.— Mr.  LnpbM  dm  md  a  popor  on 
the  ooddet  of  poMMiiiai,  oner  wUdt  eoamodcetiaiu  were  iced 
on  certain  Memoth  compowida  (But  III.),  bv  M.  M.  P.  Midr.— 
Ob  pboepho-  and  arsentHgnaofOI.  by  W.  K.  Hod^khMOB.— A 
Moondeiy  oxidised  produet  Imiod  dtuiiut  the  redvctioB  of  eteanie 
edUde  to  stanoons  ethide^  by  W.  R.  Ho4g1daion  and  O.  C 
Metthe«»}  and  a  preUmiaary  notiee  00  pjeyaeimm  buhub,  tlie 
black  eoloaiiif  aatler  eontained  ia  hik  aad  fcelben,  by  W.  R. 
HodgkinsoB  iH  H,  C.  Sorlnr.  Hib  Haeh  coloaring  matter  is 
left  OB  digesting  tlie  coionnd  hair  or  Tcathers  with  dSBte  sol. 
phtuic  aad,  but  is  preaeet  only  in  very  tmall  quantity. 

Zoological  Society,  Noreraber  7. — Prof.  Newton,  F.R.S., 
V.  P. ,  in  the  chair.- — The  Secretary  n  id  a  rcp-^rt  on  the  addi- 
tion! that  had  l)cen  made  tu  the  .Si)c:cty's  Menagerie  during  the 
months  of  June,  July,  August,  and  September,  iS76.--.\  letter 
was  read  from  Dr.  Otto  Finsch,  relating  to  the  supposeil  exist- 
ence of  the  Wild  Camel  [Carmlus  badrtjitui)  in  Central  Asia. 
— .\  letter  was  read  from  Mr.  E.  Picrson  Ram^^y,  Riving  a 
de&ctiption  ol  llie  habits  of  some  CeraUsii  isving  in  ihe  Aus- 
tralian Mutual,  Sydney-,  which  lie  lia  1  laicly  ncc^vi  i  from 
(Juetijsland.-  Mr.  \V.  K.  Parker  read  .1  mcuifur  cjn  the  structure 
and  development  of  the  skull  in  the  .h  irks  at  . I  rays. — Prof.  A. 
Newton  ni«d^  a  correction  of  some  of  the  statemcnis  in  Canon 
Tristram's  "Note  on  the  1  )i>covery  of  the  Roebuck  in  Palcitinc." 
(P.Z.S.,  1X70,  p.  .421).  l.ieutenant-Colonel  Bcddome  gave  the 
desciiption  oi  a  iie<v  kpccies  of  Indian  Snake  from  Mananta- 
wac'dy,  in  li  e  Wyi  aid  Mills,  wliich  he  proposed  to  name  PLUy- 
pit.lt una  /uu',u>nt. — Dr.  G.  E.  Dobson,  communicated  a  nv  m  - 
graph  of  tiie  Hats  of  the  Kfui)  Mtihtsi.-  Dr.  \.  Gunther, 
F.  R.S.,  tead  a  report  on  some  of  the  recent  additions  to  the 
collection  of  mammalia  in  the  British  Museum,  amongst  the 
more  rcmarkahlc  of  whicli  was  a  new  form  of  Porcujjine,  fioni 
Borneo,  propoKd  to  be  called  Thihys  iipura,  and  a  new  Mar- 
mozet,  obtained  bv  Mr.  T.  K.  .Salmon,  near  MedcUin,  U.S.  of 
Columbia,  to  which  the  name  UapaU  Untafus  was  given. 

Royal  MicfOMopieal  SodaQr,  Kor.  t.--H.  C  Sorby, 
F.R.S..  BicddeB^  Ib  the  chair.— A  pepor  by  Or.  G.  W. 
I  F%ott  on  aaew  lebaclOflMler  wBi  nod  hftke  Pmident 
i  ilhutnted  by  diBwiage  ead  by  the  1mIhuuu4  reauMPed  for 
the  ocGadon  from  the  Loan  CoUeetkaet  SobA  XMufawtOB.— A 
paper  bv  the  Rev.  W.  H.  DoUagar,  on  esperiments  with  sterile 
putiescwle  Ifalids  exposed  alletnatvly  to  an  cptically  pure  atmo- 
jpheie  aad  to  one  charged  with  known  itqpniT  germs,  was  read 
by  (he  Secretanr.— .\  paper  by  Mr.  wcBbam,  oa  the 

measnrement  of  the  angle  of  aperture  ia  object  giarses,  wat  iwd 
.  by  Mr.  Ingpeo. 

Paris 

Academy  of  Sciences,  November  6.— Vice- Admiral  Paris 
in  the  chair.— The  following  papers  were  read: — On  an  expe- 
riment which  should  be  made  with  a  view  to  the  destmction  of 
phyllo.xtra,  by  .M.  Em.  Blanchard.  He  advises  a  general  adop- 
tion i  f  i!ic  iiietho<l  of  coaling  the  vines  and  stakes  in  winter 
w;  li  c  I  il  tar,  jo  as  tu  destroy  the  ej^g^  khlycd  in  the  fissures  or 
i  n. :cr  the  1  .irk.  —  Reply  to  .M.  Bilbiani  with  r^ard  to  migration 
an  1  cgg-laying  of  phylloxera,  by  M.  Lichtenstein.  It  is  the 
nutriment  and  not  the  interior  conform.ntion  of  the  insect  tlial 
produces  the  fctuiidity.  M.  Lichtenstein  does  not  acccjil  th>- 
theory  of  dcgencrc-eence  or  exhaustion  of  the  females.— Letter 
to  M.  Dumas  on  the  products  of  the  winter  egg  of  Pkyllejuav 
vaslatrix,  l.y  M.  lioitc.iu.  -M.  Mouillefert  presented  some  photo- 
graphs !^howJtlJ^  th.c  cihc.a-y  uf  treating  phylloxerised  vioea  with 
■wphocarbonate  of  poiastiom. — On  taecffiicacy  of  iodides  aaniatt 
— ~ttatoilGeti(w«byM.Feni«b  Hecoaridenthatairaik* 


man  taking  5  to  10  centigrammes  of  iodide  of  iron  or  of  potas- 
sium daily  will  have  satis'isctory  results,  and  not  be  forced 
'  to  inteirapt  liis  work.— On  the  resnlu  obtained  by  illu- 
mination of  photogmphers'  stndioe  with  violet  ligot,  by 
M.  Scotellari.  Violet  light  adS  aUK*  rapidly  fhan  wUtO 
or  blur,  and  so  requires  snorter  exponue.  Some  persons  are 
very  inipressionaljle  to  ordinary  light,  bat  not  to  violet  rays. 
The  pholograplu  got  with  violet  rays  are  better  modelled,  siad 
luve  a  lietter  finuh. — M.  Farret  communicated  resulu  he  has 
obtained  in  organisation  of  exercises  for  remedyiitg  Daltonism. 
Thcae  have  lieen  established  in  several  schools,  and  he  hopes  t<> 
introduce  then  hito  tbe  army  and  navy,  railways,  &c — Re- 
searches on  the  piodaction  of  electro-chemical  deposits  of 
ahinininm,  ni3{;nesiam,  cadmium,  bismuth,  antimooy»  and  pal* 
ladiuai,  by  Bcrtrand. — On  a  Bew  dynamo- magnetic  phcBO- 
Bwnoa,  by  MM.  Trcve  and  Dun^sver.  A  horseshoe  nuigBetof 
any  length  is  covered  on  om-  face  with  a  varnish,  or,  better,  a 
plate  01  glass.  A  cylinder  of  soft  iron  is  laid  on  its  neutral 
part.  It  commences  to  move  towards  the  poles,  and  reaches 
theoi  in  a  time  which  is  .naturally  a  function  of  the  w|^lit 
of  the  cylbder  and  of  the  coerciiive  force  of  the  magnet  Thus 
the  magnetic  attraction  is  exerted  over  the  whole  extent  of 
the  magnet.  A  new  mode  is  afi'orded  of  csiimatiag  the  mag- 
netic force  by  the  mechanical  work  whidi  it  has  eflected.  Tlie 
product  of  tbe  movable  weight  by  tlie  spaoe  traversed,  divided 
at  the  time,  vrill  be  the  rigorous  measure  of  this  forCS, 
iSetermining  the  force,  t.g.,  for  three  large  and  three  saudl 
magnets,  identical  in  form  and  weight,  containing  renieo* 
tivcly  0  250,  0-500,  and  I  per  cent  of  carlxm,  the  aninors 
think  it  perhaps  possible  to  define  the  unit  of  nagnetie  force^ 
or  magntlU,  and  to  establish  its  equivalence  in  kOogram metres. 
The  phenomenon  also  helps  them  to  determine  the  magnetic 
conductivity  of  steels  in  relation  to  their  propKirtions  of  carbon. 
—Examination  of  wine  for  fucfasine,  by  M.  Boudhon.  He 
employs  hydrate  of  baryta  in  excess.  It  decomposes  perfectly 
the  salts  of  ronodUac^  precipitates  the  colouring  matter  of  the 
wine,  and  fnrnislUHV  hf  filtration,  liquids  of  ambreous  colour, 
which  do  not  giTO  pCimtent  emulsions  with  ether. — Contribo- 
tions  to  the  anatomy  and  histology  of  the  Echinida,  by  M. 
Frederic(i.  The  nerves  and  muscles  arc  described.  Tlie  latter 
are  formed  of  very  thin  cylindrical  fibres,  quite  .smooth  and  homo- 
geneous throughout  their  length.  Using  various  reagents,  he 
could  not  detect  tbe  least  trace  of  transversal  striation.  The 
fibres  have  a  fibrillar  structure,  often  with  elongated  nuclei  applied 
on  their  surface,  but  they  are  without  an  enveloping  membrane. 
They  are  birelringent,  and  are  strongly  impregnated  with  colour- 
ing natter  and  osmic  add.  The  musaes  contract  stro:igly  under 
electric  excitation,  but  not  so  suddenly  as  striated  muscles. — Ob- 
senration  of  a  bolide,  un  tbe  night  of  November  5,  1S76,  by  M. 
Meunicr.  A  fire-ball,  the  siseof  one's  fist,  was  oliserved  ncir  a 
ol  Ursa  Major;  and  behiad*  its tllijeetOiy South  tu  north  was  trace- 
able as  a  InminoBS  IbM^  eoouaeaeiiK  near  CapcUa.  The  dash 
was  blaiili^  and  appeared  bitghttr  than  moonhght 
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THURSDAY,  NOVEMBER  23,  i8;6 

FEKRIER  ON  THE  BRAIN 
The  Functions  of  the  Pnu'tu    By  David  Fcrrier,  M.D., 
K.R.S.  With  numerous  lUttttntioilll.  (LoBdiM  :  SmHll, 
Elder,  and  Ca,  1876.) 

I, 

THIS  is  in  many  respects  an  important  work.  Full  of 
experimental  facts  and  theoretical  suggestions,  clearly 
ind  forcibly  written,  it  is  important  as  a  cODtribution  to  our 
knowtodge  (and  our  ignemice)  of  the  ftmctioBt  of  tlie  brai  n . 
Tlie  reader  mast  notmistiiidrrstand  my  parendiesia  as  an 
Cpigtam.  That  we  arc  ignorant  of  br.iin-fui'.ction  is  un- 
doubted I  and  this  ignorance  is  sustained  and  fortified  by 
the  ''ftlse  pemiasifln  of  knowledge*  whidi  prevents  search 
in  Other  directions.  Such  false  persuasion  of  knowledge 
will  be  deepened  by  Dr.  Ferrier's  work — all  the  more 
beeanse  of  its  merits,  if  the  coodasions  maintained  there 
arc  crroneou-?,  and  thr  conceptions  which  determine  them 
are  unphysiological  ;  and  on  both  points  1  .am  inclined  to 
judge  affirmatively.  There  is  something  seductive  in  the 
piedliian  of  his  statements  and  the  unhesitating  confi- 
dence with  which  only  one  side  of  a  question  is  presented. 
The  render  is  easily  led  captive  by  a  writer  who  has  no 
hesitatioQ.  Add  to  this  the  many  difficulties  which  stand 
in  (he  way  of  oentraffing  by  experiment  die  experimental 
data,  and  the  indisposition  of  most  men  to  undertake  the 
labour  of  verification,  and  we  may  foresee  that  physicians 
and  psychologiits  will  eagerly  accept  this  work  as  an 
authorit.itivc  storehouse  of  material  for  their  speculations. 
1  hey  will  sec  how  its  "  facts  "  harmonise  with  their  own 
pet  errors.  They  will  interpret  clinical  observations  or 
pqfthologicai  facts  by  its  conclusions.  Already  wc  have 
seen  various  theories  invoking  the  Ilitzig-Ferrier  views ; 
and  when  nerve-cells  of  a  larger  size  than  usual  are  found 
in  a  pacticniar  region  of  the  cortex  they  are  straightway 
declared  to  be  motor-odls,  because  the  region  is  said  by 
Hitzig  and  Ferrier  to  be  motor,  while  the  existence  of 
these  cells  is  adduced  in  confirmation  of  the  hypothesis 
fcspeetiog  the  region  I 

In  view  of  the  too-probable  precipitation  in  adopting 
the  conclusions  of  this  work,  we  cannot  do  better  than 
emphasise  the  warning  with  which  the  author  closes  his 
Introduction  :— 

"We  are  still  only  on  the  threshold  of  the  inquiry,  and 
it  may  be  questioned  whether  the  time  has  even  yet 
arrived  for  an  attempt  to  explain  the  mechanism  of  the 
brain  and  its  functions.   To  thoughtJiil  minds  the  tfane 

asay  seem  as  far  off  as  ever." 

The  volume  opens  with  an  elementary  sketch  of  the 
structure  of  the  brain  and  cord,  followed  by  a  shott 
chapter  on  the  reflex  functions  of  the  cord,  with  passing 
reference  to  Pfliiger's  view  of  its  sensory  functions,  and  to 
Goltz's  experiments  against  that  view.  Then  follows  a 
chapter  on  the  medulla  oblongata  as  a  respiratoty  and 
Ttto-motor  centre ;  and  one  on  the  general  relations  of 
the  mesencephalon  and  the  cerebellum.  After  full,  yet 
brief  accounts  of  what  is  taught  respecting  the  effects  of 
itmoviog  the  cerebrum,  the  mechanism  of  equilibration, 
the  muscular  sense,  the  function  of  the  semicircular 
Canals^  vertigo,  co-ordination  of  locomotion,  and  finally 
die  mechanism  of  emotional  expression,  we  are  brought  to 
die  main  topic  of  the  book— the  fimctkna  of  tbecerebium 
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and  basal  ganglia.    Let  a  word,  in  passing,  be  also  gif 
to  the  excellent  chapter  in  which  the  psychological  aspect 
of  the  cerebrum  is  treated. 

Rich  as  the  work  is  in  facts  and  suggestions,  it  is  SO 
deficient  in  the  indispensable  correctives  of  counterfacts 
and  arguments,  that  the  reader  must  be  cautioned  against 
accepting  any  position  unless  elsewhere  verified.  Partly 
because,  from  long  occupation  with  his  subject,  Dr.  Fcrrier 
has  become  unaUe  to  see  h  fai  any  other  light  than  that 
of  his  own  h)pothesis,  and  thtrefore  dolTs  aside  all 
counter-facts  and  counter-arguments  as  not  really  sigoi- 
t':i;ant  ;  partly,  peihaps,  because  his  memory  has  let  dip 
what  must  have  entered  into  his  knowledge  ;  from  one 
cause  or  another  there  is  a  disregard  of  counter-evidence^ 
which,  in  a  second  edition,  I  should  seriooaly  uige  him  to 
rectify.   Let  me  dte  examples. 

In  ar-uing  against  the  sensory  functions  of  the  spinal 
I  n  il,  the  experiment  which  he  urges  as  decisive  is  Goltz's 
well-known  experiment  on  the  insensibility  of  the  brain> 
less  frog  to  pain.  I  formerly  (Nature,  vol  ix.  p.  84 
pointed  out  the  defect  in  lo;,'ic,  which  concludes  from 
the  fact  that  under  certain  conditions  a  brainless  animal 
is  insensible  to  pafai  (equally  to  be  lald  of  anfanals 
with  brains',  there  fore  it  is  alt^;.:cthcr  without  sensibility. 
I'ain  and  sensaiiuu  are  so  far  from  being  equivalent  terms 
that  notonlyanthagicatiaaasof  rartoisations  without 
pain,  but  some  cannot  even  be  exaggerated  into  pain. 
Dr.  Ferrier  probably  did  not  read  the  article  in  which  I 
answered  Goltz ;  but  did  he  also  overlook  the  article  in 
the  JounuU  of  Aaaiomy  for  November,  1873,  or  the  same 
article  in  the  SttuNet  in  the  Physiological  Laboratory  of 
Cambridge;  Part  i,  where  Prof.  Michael  Foster  showed 
by  decisive  experiments  that  the  facts  observed  by  Goltz 
had  another  interpretation  ?  Again,  is  it  possible  that 
Dr.  Ferrier  his  never  been  made*  to  hesitate  in  assigning 
the  optic  ihalami  and  corpora  stri.iia  respectively  as  the 
integration  of  sensory  and  motor  centres,  by  the  observa» 
tions  and  experiments  which  show  that  sensibility  some- 
times persists  after  total  destruction  of  the  optic  thalami, 
and  that  paralysis  does  not  always  follow  destruction  of 
the  corpora  striata?  One  such  observation  would  be 
decisive  against  these  localisations.  But  Dr.  Ferrier 
nei'.hcr  disproves  the  facts  nor  suffers  them  to  distuib 
his  views  of  the  functions  of  these  ganglia.  Finally,  there 
is  an  experiment  by  Dr.  Bnidon  Sanderson  which,  as  I 
shall  presently  show,  cuts  the  very  ground  from  under 
Dr.  Ferrier's  feet— yet  this  he  does  not  even  mention. 
He  probably  overlooked  its  significance ;  at  any  rate  he 
leaves  his  readers  without  the  advantage  of  knowing  that 
there  is  such  a  fact. 

That  this  disregard  arises  from  no  unfairness,  but 
sunply  from  the  onesidedness  which  comes  from  preoccu- 
pation with  certain  views,  is  evident  in  die  way  he  equally 
disregards  his  own  counter-evidence.  A  notable  instance 
is  the  first  assigning  the  occit»ital  lobes  as  centres  of  or- 
ganic sensations  on  the  ikith  of  observed  absence  of  sudi 
sensations  when  the  lobes  were  removed,  and  then  citing 
a  case  of  complete  recovery  of  such  sensation  five  days 
afterwards,  and  htstead  of  recognising  this  as  decisive 
against  his  hypothesis,  still  persisting  in  maintaining  it. 

Thus  much  on  what  may  be  called  the  "personal  equa- 
tion." Another  and  more  serious  source  of  the  mislead- 
ing effects  of  the  book  seems  to  me  its  foUowing  the 
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Increasingly  popular  but  thoroughly  unphysiological  con- 
ception of  Localisation.  Were  not  the  cuirent  notions 
respecting  organ  and  function  very  chaotic,  and  were  not 
the  indispensable  artifice  of  analysis  mistaken  for  more 
than  an  artifice  which  demanded  rectification  by  synthesis, 
we  should  marvel  to  witness  so  many  eminent  investi- 
gators cheering  each  other  on  in  the  wild-goose  chase  of 
a  ftmctioB  localised  in  a  cetehral  convolation.  I  will  not, 
however,  dwell  on  this  point  here,  because  it  is  one  which 
would  require  a  long  discussion.  It  is  only  mentioned  as 
a  general  caveat,  and  as  leading  np  to  the  nonn  question 
of  cerebral  excitation. 

In  1S70  Hitzig  and  Fritsch  startled  the  scienti&c  world 
by  announcing  that  the  universally  accrcdiled  notion  of 
the  brain  not  being  excitable  was  an  error.  The  most 
eminent  experimenters  bad  declared  that  mechanical, 
chemical,  and  electrical  stiandi  were  utterly  powerless  to 
excite  the  gi«y  BMltcr  2  and  many  nviiter  pointed  to  the 
paradox  of  the  chief  organ  of  sensation  heing  hutnsiUe. 
\Vc  n.ay  here  note  another  example  of  the  common  con- 
fusion of  sensibility  with  pain ;  the  brain  was  said  to  be 
"inaensilile"  becanse  no  cutting,  homing,  pricking,  or 
galvanising  of  it  yielded  evidence  of  pain  ;  whether  other 
evidence  of  sensibility  might  have  been  present  was  not 
asked.  The  olniosl  die eKperiBMntscould  prove  was  that 

the  brain  was  rot  cxr.itable  by  these  abnormal  means, 
though  excitable  by  the  very  dilTcrcnt  normal  means  of 
peripheral  stimulus.  And  even  this  conclusioil  Hitsig 
and  Fiitsch  upset,  by  demonstrating  that  there  were  cer- 
tain regions  of  the  cortical  substance  which  were  excit- 
able by  electricity,  as  proved  by  the  movements  following 
such  excitation ;  and  the  other  "  non-excitable  regions  " 
they  interred  to  be  also  excitable,  though  in  another  way, 
namely,  by  the  production  of  sensations  {Vorstdlun^^L)!':. 

This  was  an  epoch-making  discovery.  Experimenters 
in  Germany,  Italy,  Engtaad,  Swtoeifond,  France,  and 

America, quickly  verified  it,  although  differing  among  each 
Otiierboth  as  to  the  particular  facts,  and  their  interpreta- 
tion. Among  these  followers  the  ddcf  place  must  be 
assigned  to  Dr.  Ferrier,  both  for  the  extent  and  the  pre- 
cision of  his  results  ;  accordingly  the  names  of  Hiuig  and 
Ferrier  are  usually  coupled  in  speaking  of  the  new  hypo- 
thesis tliat  various  motor  centres  are  lo:ated  in  paiticu- 
lar  spots  of  the  cerehral  cortex. 

Although  I  have  called  it  an  epoch-making  discovery, 
because  1  believe  it  will  open  a  new  track  for  the  ana- 
tomical and  plqfsiologieal  interpretation  of  the  oervous 
mechanism,  which  will  one  day  enable  us  to  follow  the 
whole  pathway  of  stimulation,  instead  of— as  at  present — 
leaving  US  with  the  vague  conoeptioii  that  **  somdiow  » 
the  cerebrum  determines  movements  by  setting  the  motor 
apparatus  in  action,  I  do  not  think  that  the  hypothesis 
of  motor  centres  in  the  cerebrum  is  tenable  ;  nay,  more, 
I  do  not  think  that  Hitsig  and  Ferrier  have  proved  the 
grey  substance  to  be  excitable.  It  is  one  thing  to  admit 
that  the  brain  is  excitable,  another  to  admit  that  the 
excitation  so  effected  is  effected  by  calling  into  activity 
the  spedal  property  of  the  grey  substance.  We  do  not 
consider  the  fauces  to  be  the  centre  of  vomiting,  although 
tickling  the  fauces  will  be  followed  by  retching.  We  do 
not  consider  the  centre  of  laughter  to  be  located  m  the 
sole  of  the  foot,  because  tickling  the  sole  causes  laughter. 
Something  more  is  needed ;  and  it  is  precise!  this  ome- 


thing  more  which  the  Hitiig-Ferrier  hypothesis  has  yet 
to  find,  namely,  the  anatomical  connection  of  the  so-called 
centre  with  Uttt  motor  apparatus. 

Has  aiqr  pmf  been  adduced  that  the  electrical  stimulus 
first  acta  on  the  cortex,  and  then — ^by  the  stimulation 
there  produced— on  the  white  substance,  which  in  turn 
acts  on  the  motor  ganglia  ?  Nom  that  withstands  eriti' 
cism.  Knowing  as  we  do  that  if  the  cortex  he  removed, 
or  destro>ed,  the  electrical  stimulus  nevertheless  on  reach- 
ing the  white  substance  determines  the  same  movements 
which  had  peevioody  been  determined  when  the  stimulus 
was  applied  to  the  cortex,  we  may  fairly  ask  :  What  proof 
is  there  that  the  current  docs  not  pass  through  the  cortex 
(as  through  any  other  conducting  medium)  without  exciting 
its  activity  ?  That  it  does  simply  pass  through  the  cortex 
is  probable  on  two  grounds  :  (i)  only  the  electrical  current 
causes  an  excitation  ;  mechanical  and  chemical  stimuli 
have  no  such  effects,  because  they  cannot  pass  through 
the  cortex  to  reach  the  white  substance  ;  (2)  it  is  a  well- 
known  law  that  the  propagation  of  neurility,  unlike  that 
of  electricity,  takes  place  only  at  insensible  distances :  if 
the  nerve  be  divided,  and  Ae  two  cut  surhces  be  brought 

into  the  closest  possible  contact,  there  is  still  no  propaga- 
tion of  the  excitation  from  one  surface  to  the  other ; 
whereas  electricity  passes  freely  across  the  cut  surfaces. 
Now  here  Dr.  Burdon  Sanderson's  decisive  experiment, 
formerly  referred  to,  comes,  as  I  said,  to  cut  the  very 
ground  from  under  the  Hitzig- Ferrier  hypothesis.  "If 
that  part  of  the  surface  of  the  hemispheie  which  comprises 
the  active  spots  is  severed  from  the  deeper  parts  by  a 

nearly  horizontal  incision  made  with  a  thin-bladed  knife, 
and  the  iiutrument  is  at  once  withdrawn  without  disloca- 
tion of  the  severed  part,  and  tiie  exdtation  of  the  active 
spots  thereupon  repeated,  the  result  is  the  same  as  when 
the  sut/iice  oj  the  uninjured  otgan  is  acted  upon  "  {Proceed- 
imgt  of  the  Royal  Sodety,  Na  153).  Here  the  iutenuption 

caused  by  the  incision,  while  it  must  have  completely  pre- 
vented the  propagation  of  luurnl  excitation,  did  not 
prevent  the  propagation  of  the  electrical  current.  Cleariy 
therefore  the  simple  passage  through  the  cortex  will 
explain  all  the  effects  of  electrical  stimulation.  Clearly 
ihercfoic  some  other  proof  is  needed  before  we  can  assign 
the  motor  effects  to  an  excitation  of  the  cortex.  The 
arguments  of  Dr.  Ferrier  (pp.  1 35-6)  are  alt  set  at  nought 
by  Dr.  Sanderson's  experiment ;  and  on  the  physiological 
and  histological  views  now  adopted  I  do  not  see  how  Dr. 
Sanderson^  experiment  can  be  bnught  into  agreement 
with  the  motor  centre  hypothesis. 

Nevertheless,  although  1  say  that  the  prelimin.ary  fact 
of  excitation  of  the  cortex  is  not  proved  by  Hitzig  and 
Ferrier,  I  do  not  myself  doubt  that  fact,  although  my 
reasons  will  sound  so  paradoxical  that  I  must  wait  for 
another  attide  to  give  them  expression. 

George  Henry  Lewes 


GREEK  AND  LATIN  PHILOLOGY 
Battf*9  Pkihlo^tai  Introduettpn  to  Gredk  and  Latin  ftr 

Students.  Translated  from  the  German  by  C.  Kegan 
Paul  and  £.  D.  Stone.  (London  :  King  and  Ca,  1876.) 

WITH  the  publication  of  Jacob  Grimm's  ** German 
Grammar  "  the  comparative  stu.-Jy  of  language 
entered  upon  a  new  period  of  existence.   Bopp  and  the 
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other  great  founders  of  Comparative  Philology  bad  been 
too  busily  engaged  in  laying  tlw  feoadatloas  of  the 
science,  in  clctci mining  its  main  laws  and  principles,  and 
in  classifying  whole  groups  or  families  of  speech,  to 
devote  tbemselves  to  the  niaate  and  special  investigation 
of  single  largur.gcs,  and  trace  therein  the  application  .ind 
action  of  the  laws  they  had  formulated.  Hut  a  time  came 
wbcn  the  work  of  the  pioneer  was  finished,  and  when  it 
was  necessary  for  special  scholars  to  elaborate  the  details 
of  the  new  science  and  to  strengthen  or  modify  its  con- 
clusions by  a  patient  examination  of  individual  dialects. 
The  old^fuhioned  "philology"  which  had  professed  to 
analyse  the  forms  of  a  language,  as  preserved  in  its  litera* 
turf,  had  proceeded  upon  a  wrong  method  .ird  h.id 
accordingly  arrived  at  wrong  results ;  its  area  of  com- 
parisoa  was  too  nanow  and  limited,  its  iMiiceduie  was 
capricious  and  at  haphnznrd,  and  its  doctrines  were  b;»scd 
rather  upon  individual  taste  than  upon  inductive  reason- 
ing'. When  it  wis  discovered,  however,  that  language  is 
■.\^  n  iich  subject  to  the  action  of  invariable  laws  as  the 
bodily  frame  of  man,  that  every  sound  in  the  words  we 
utter  is  due  to  conditions  which  can  be  accurately  gaui;cd 
and  deteimioed,  the  ''philology"  of  the  last  century 
underwent  a  complete  change.  It  stands  to  the  modem 
science  of  language  in  much  the  same  relation  as 
alchemy  stands  to  chemistry.  The  general  laws  of  lan- 
guage  which  had  heen  obMbied  by  a  caicfal  and  far> 
reaching  comjiarison  of  phenomena,  were  applied  to 
explain  and  illuminate  the  facts  presented  by  special 
hmgaages^  and  these  in  their  turn  served  to  eomfirm  or 
modify  the  generalisations  already  made- 
Latin  and  Greek  were  naturally  among  the  first  to 
benefit  by  the  new  method  of  treatment.  Thanks  to  the 
labours  of  schobirs  like  Cuitius  and  Corsseo,  the  lan> 
g\i-%t%  of  ancient  Greece  and  Some  have  been  placed  in 
their  true  position,  and  probed,  as  it  were,  to  their  very 
roots.  Their  grammatical  forms  have  been  explained 
and  simplified,  their  words  liave  been  tnoed  back  to  an 

^Ocbl^tenthey  were  the  coiiminn  heritaj^e  of  the  Aryan 
taee»  and  their  phonetic  characteristics  have  been  made 
toy&ddfiesh  tssdmoBjriM  tiie  tfath  that  the  place  and 
nature  of  every  consonant  and  vowel  is  the  result  of  the 
working  of  undcviating  laws.  What,  perhaps,  is  of  still 
greater  importance,  is  the  line  tha*.  has  been  drawn 
between  the  liteiaiy  and  the  linguistic  value  of  the  two 
classical  tongves.  For  purely  philological  purposes  they 
arc  of  less  interest  than  in.my  a  savnge  jargon,  the  name 
of  which  is  almost  unknown,  and  certainly  than  those 
^oken  hmguages  of  modern  Europe  whose  life  and 
growth  can  be  watched  like  that  of  the  living  organism, 
and  whose  phonology  can  be  studied  at  first  hand.  The 
more  or  less  aitilid^  dialect  of  a  literary  class  stands 
n-jtstdc  the  ever-moving  current  of  living  speech;  in  pro- 
portion as  it  is  impressed  with  the  individualism  of  par- 
ticolar  writers,  it  becomes  unsuiuble  for  scientific  treat- 
neat.  The  greater  the  literary  perfection  of  a  language, 
the  less  is  its  impotUnce  to  the  mere  glottologist  The 
vahwof  Latin  and  Greek,  and  more  especially  of  Latin, 
lies  nthcr  in  the  literature  they  enshrine  than  in  the 
linguistic  features  they  present. 

No  Linguagc,  however,  cnn  be  wholly  v.-iluclcss  or  un- 
interesting to  Uie  student  of  human  speech,  and  Latin 
ttd  Greek,  from  the  mlnnteness  with  wUch  they  have 


been  studied,  and  the  number  and  variety  of  moonments 
they  have  left  bdiiad  them,  have  a  spedal  daim  upon 

his  attention  when  revivified  and  illuminated  by  scientifie 
philology.  The  laws  which  have  been  ascertained  by  the 
observation  of  ttviag  utterance  have  been  applied  to  ex- 
plain the  letter-changes  of  the  classical  tongues,  and  the 
comparison  of  their  grammatical  forms  with  those  of  the 
cognate  languages  has  done  much  towards  throwing  light 
on  the  history  of  Aryan  flexion  and  the  vicissitudes  through 
which  it  has  passed.  The  innermost  structure  of  the 
dead  Languages  of  Greece  and  Rome  has  been  Uid  bare, 
and;though  there  is  much  which  will  to  the  last  resist 
analysis,  the  old  mystery  which  enveloped  the  para- 
digms and  "rules"  of  our  school  grammars  has  been  dis- 
pelled for  ever.  Dr.  Baur's  attempt  to  convey  the  results 
of  a  scientific  investigation  of  Greek  and  Latin  in  die 
shortest  possible  form  is  highly  successful,  and  those 
who  arc  unable  to  read  German  ought  to  be  grateful  for 
the  translation  of  the  work.  The  book  is  essentially  a 
ustful  one,  and  we  hope  it  will  be  extensively  read  in  our 
schools  and  universities.  As  the  author  confines  himself 
very  strictly  to  ihc  two  classical  languages,  the  teacher 
need  have  no  fear  of  the  pupil's  mind  being  oonfoied  by 
a  reference  to  lets-known  tongues.    Indeed  the  book 

suffers  from  a  neglect  of  Sanskrit,  with  whi' h  Dr.  Baur 
does  not  seem  to  be  acquainted.  He  has  compiled  the 
woik,  however,  with  Gennan  care  and  thoronghnca^ 

though,  as  is  inevitable  in  a  work  of  the  kind,  exceptioa 
might  be  taken  to  some  of  his  statements. 

Thus  no  distinction  is  made  between  primitive  Aryan 
kw  and  k.  and  the  two  sounds  are  accordingly  confounded 
together  m  Greek  and  Latin  words.  Quits,  for  instance, 
can  have  no  connection  with  the  Greek  Kti/im,  Ka>>i^,  the 
English  Jwmtt  the  Sanskrit  'Ji,  but  must  go  back  to  a  dif- 
ferent root  So  imam  it  is  vety  questionable  whether  tbe 
characteristic  r  of  the  Latin  passive  is  really  the  reflexive 
pronoun  te.  In  Old  Bulgarian,  it  is  true,  we  have  divlym 
w,  diviHUf "  I  admire  myself,"  "thou  admirest  thyself," 
and  in  Lithuanian  dyvyju-s  "  I  admire  myself ;  "  but  the 
Old  Irish  characteristic  of  the  passive  is  also  r,  and  in 
Old  Irish  r  GuauA  be  derived  ftem  an  cariier  s. 

A.  H.  Sayce 


OL'/?  BOOK  SHELF 

A  M0HOi^rapk  of  the  Geotnetrui  Mollis  cr  I'halanida  tif 
the  Vnited  Sintes  (l  eiith  Report  of  the  United  St-ites 
Geological  Survey  of  the  Temtoiies).  By  A.  S. 
Packard,  Jan.,  M.D.  (Washington,  1876.) 

This  is  without  question  the  most  valuable  contribution 
to  the  study  of  the  Geometrtd  Moths  which  has  ever 
come  under  our  notice.  'I  hc  size  of  the  work,  the  paper, 
and  the  classification  of  the  introductory  chapters  axi-  all 
that  can  be  desired  ;  as  for  the  plates  they  arc  simply 
perfect,  no  pains  having  been  spared  to  render  them 
accurate  even  in  the  most  minute  details.* 

After  the  Introduction,  a  chapter  is  devoted  to  the 
History  of  the  Family  from  the  tune  of  Linnarus^  a  wwk 
demanding  no  little  researdi,  and  which  couequendy 
must  claim  for  the  author  the  gradtnde  of  all  soccwedbg 
generations  of  lepidopterists  :  the  only  point  in  which  we 
disagree  with  Dr.  I'ackard  is  as  regards  the  prominence 
which  he  gives  to  the  "  Tentamen  "  of  HiibDer,  the  value 
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of  which  document  will  always  be  a  disputed  point  with 
entomologists,  inasmuch  as  (ilthough  twice  quoted  by 
its  author  in  his  stibsrr|\ient  works)  it  is  more  than  doubtful 
whether  it  evir  u.is  actually  puijliihcJ. 

The  succeeding  chapters  are  devoted  to  the  differential 
characters  of  the  family,  to  structural  details,  habits, 
development,  secondary  sexual  characters,  origm  of  the 
genera  and  species*  aad  mimicry ;  then  follow  coocise 
aesariptions  of  the  geaieim  aad  spedcs,  with  comparative 
and  other  valuable  notet,  descriptiom  of  preparatory 
stages,  &C, 

It  is  a  subject  for  congratulation,  the  in^portancc  of 
which  none  but  the  working  Icpidoptcrist  can  fully  appre- 
ciate, that  Dr.  Packard  has  devoted  six  of  the  plates  to 
the  delineation  of  win^;  structure;  most  of  the  i^eneric 
errors  in  Mr.  Walker's  liits  must  l>c  nttrtbuted  to  bis 
entire  neglect  of  the  characters  offered  by  neuration ; 
attention  to  this  is  sometimes  the  only  means  by  which 
specie^  oActwise  wholly  similar,  can  be  distinguished. 
The  sinictiire  of  the  thorax,  although  of  much  importano^ 
am  sardy  be  attended  to^  as  the  dettniction  of  tne  sped- 
mens  is  necessary  before  it  can  be  detected  ;  but  in  the 
examination  of  the  wing-veins  nothing  is  needed  but  a 
bottle  of  benzine,  a  brush,  and  a  pocket  lens,  to  ICVCal  all 
that  is  required  '.viihout  itijury  to  th-  insect. 

In  conclusion  wc  heartily  i:')n.;r.-ituUte  Dr.  Packard  on 
having  produced  a  work  in  every  respect  worthy  of  him- 
self and  the  Academy  of  iriiicb  he  is  an  officer. 

A.  G.  B. 


LETTERS  TO  THE  EDITOR 

[TXf  SdHmr  dm  ntl  kdi  kamulf  rapmnkU  for  o/imoHs  exfrtuei 
ty  JUt  cerrtipondmtt.  Natker  tmm  he  mndtrtakt  to  n/mm, 
or  to  corretpond  vnth  the  vr&ers  of,  rtjttted  manmsrriftt. 

Prof.  Balfour  Stewart  on  Meteorological  Research 

It  oecws  to  toe  to  nuke  the  following  icninia  with  ieferenoe 
to  VfdL  BaUimr  jSlemn's  Moponl  in  Matvrf^  vol.  xiv.  p.  jSa 

I  cturaot  tee  any  otjeeoMi  cither  to  the  nomination  of  the 
cmmcQ  which  is  ■oemitei^  «r  to  lis  comdliitioD,  piovided  each 
inslipgiociet/isdiiiqrrepfCSsntadliyaiiieaibcrwIiBani,  when 
dranwIaBOSs  aseei  to  requh*  it,  attend  and  vole  at  aay  meeting 
of  the  Gonad  London.  I  quite  agree  with  Ae  Profenor  in 
iMniUBg  that  Uie  time  hat  now  come  when  oar  country  should 
nsdtrtely  grapple  with  the  data  which  have  accumulated  In  pa<it 
yeais  aad  with  those  that  are  now  beiae  obuined.  It  i«  only  by 
a  tboroogh  diaeuMion  of  meleoroloeicardata  that  the  iinporiancc 
of  certain  ptineiplcacan  be  detected,  and  the  neoesMty  for  altering 
the  nodes  of  ohsening  can  be  deaaonstnted. 

I  do  not  see  that  ue  appoinrment  o(  the  proposed  oouncil 
abotttd  intericie  prnudiciallj  with  the  working  of  the  different 
todetiea.  While  h  is  the  duty  of  such  so.-ietics  to  procure  the 
fiwO^it  seenstone  ewco'ial  in  order  to  stcurc  tuiifonnity  in 
iostndBental  ohieivalioa,  without  which  all  deductions  or  ^'cncra- 
liMtioBS  firotn  ihedaia  may  bew<  rse  than  useless,  that  a  council  of 
OOBtral should  he  appo'aled  in  order  to laydown  rules  forrcgulating 
allohaerveiB.  I  would  not  give  an  arbitrary  power  to  tliat  council 
to  coospel  every  society  to  adopt  tbeir  vievn,  because  I  have  a 
great  awnkm  to  centnliatiaa  m  matlets  of  science,  for  ua  some 
cases  (he  bnachei  may  be  more  in  the  right  than  the  head  ;  but 
in  the  event  of  a  society  declining  to  comply  with  the  rules 
issoed  by  the  cooaci),  that  so.'iely  should  not  receive  (iovcrnment 
aid  excepting  for  work  that  u  done  in  terms  ot  the  rules.  I  take 
itibr  graated,  however,  that  the  council  would  give  due  weight 
to  the  aignmeats  which  were  adduced  Irom  time  to  time  by  the 
repieaentativca  of  the  diffierent  sodelies.  I  am  further  of  opinion 
(hit  the  dilTeicat  bodies  should  not  only  be  allowed  but  encou- 
rage*] by  Govenmcataid  to  prosecute  indepeodendy  in  their  own 
way,  any  opecial  subject  which  they  nay  OMOse  to  lake  up. 

1  hold  so  vny  stoMKly  the  abiolBlo  aeoessity  of  uniformity  in 
instrumental  elMrvation,  that  I  should  be  disposed  to  recoomeod 
each  society  to  adopt  almost  any  change  in  the  forms  of  insim- 
mcnU,  in  the  kind  of  exposure,  in  the  hours  of  observation,  :n 
the  form  of  ptoteetipg  hSna,  or  in  any  other  natter  v^idi  wight 
be  leoonaiended  by  the  propoMo  council,  provided  MKh 


changes  were  practicable,  aad  were  agreed  to  once  for  all  by  the 
other  societies  in  this  country,  and  by  foreign  nations. 

I  think  it  right  to  add  that  I  am  only  statin;;  iny  own  indivi- 
dual convictions  and  do  not  in  any  way  profess  to  represent  the 
opinions  of  the  Council  of  the  Society  ul  which  I  am  the  hono- 
rary secret.try,  although  I  have  no  reason  to  suppose  that  they 
would  lake  a  different  view.  TllouAS  Stevknson 

Edlabuight  November  18 


Ocean  Currents 

In  the  report  published  in  N'ATiiKK  (vol  xiv.,  p.  49a)  of  aa 
address  given  at  the  GlA-'gow  meeting  of  the  British  AfSociation, 
Septcmtxrr  11,  by  Sir  C.  Wyville  Thotasoo,  and  luvlsed  by  the 
author,  the  following  passsfje  occurs  :— 

"We  have  come  to  the  conclusion  that  this  great  mass  of 
water  is  moving  from  the  Southern  Sea,  and  there  seems  to  mu 
to  be  very  little  doubt— although  this  matter  will  be  required  to 
be  gone  Into  carefully— that  the  reason  why  this  water  is  moving 
from  the  Southern  Sea  in  a  body  in  this  way,  is  that  there  is  a 
greater  amount  of  evaporation  in  the  North  Atlantic  and  over 
the  northern  hemisphere  generally,  than  there  is  of  precipitation^ 
whereas  it  seems  almr>^t  obvious  that  in  the  southern  hemisphere 
In  the  huge  band  of  b.inimetric  low  pressure  round  the  SOUdi 
pole,  the  precipitation  is  in  excess  of  the  evaporation." 

Now  I  quite  feel  that  I  .-im  guilty  of  very  great  prcsuraptioa 
in  challenging  in  any  way  the  theories  of  so  great  an  authority 
as  Sir  C.  \V.  Thomson,  and  my  only  excuse  for  the  remarks  I 
am  about  to  make  is  that  there  are  sane  points  that  I  and  nauy 
other  seamen  would  like  to  have  desicd  up  heiSiife  w*  CBlerlam 
such  an  hypothesis. 

I.  Have  the  investigitious  of  the  Ckalltngrr  sufficiently  proved 
that  there  is  no  compensating  or  return  current  from  the  North 
Atlantic  to  the  South  Atlantic  Ocean?  Especially,  is  it  quite 
certain  that  a  stream  of  water  from  the  Arctic  r^gious  docs  not 
set  southerly  along  the  West  Coast  of  Afriea,  south  of  the 
equator? 

3.  Allowing  that  the  jireiipitation  in  the  Antarctic  regions  is 
greatly  in  excess  of  that  in  the  Arctic  r^ions,  is  the  precipita* 
tiun  in  the  north  torrid  and  north  temperate  zones  leta  thsa  the 
precipitation  in  the  south  torrid  and  south  temperate  zones? 

3  Looking  to  the  much  larger  distribution  of  land  in  the 
northern  hemisphere,  is  it  likely  that  the  evapoiation  there  is  in 
excess  of  the  evaporation  in  the  southern  hemisphere? 

4.  Even  supposing  the  evaporation  in  the  northern  hemi- 
spbere  to  be  in  excess  of  that  in  tlic  southern  hemisphere^  eaa 
it  be  ^hawn  that  this  vapour  is  cirricd  to  the  Antarctic  regions 
for  condensation,  or  can  ihe  excess  of  precipitation  in  the  Ant« 
arctic  regions  be  accounted  for  in  a  more  probable  manner? 

In  answer  to  the  firit  question  I  can  only  say  that  I  am  not 
able  to  gather  from  the  reports  of  the  ocean  toundings  and  tem« 
ptraturcs  of  II. M.S.  ChdlUn ^tr,  published  by  the  Admiralty,^ 
that  it  has  t>een  at  all  prove!  that  there  is  no  compensating 
stream  of  Arctic  or  other  water. 

In  answer  to  the  second  question,  I  linve  never  heard  it  di<i- 
puted,  and  my  experience  as  a  seuman  leicis  me  to  doubt  the 
possibility  of  reasona^^ly  disputing,  that  the  rainfall  in  the  no.ih 
temperate  and  noith  torrid  zones  is  nut  only  not  less,  but  th.it  it 
is  far  in  excess  of  the  rainlall  in  the  south  torrid  and  south  tem- 
perate zones.  Ataury  (and  no  matter  to  what  extent  we  may 
differ  from  hit  iheoriett,  we  must  give  due  weight  to  hit  data) 
says  that  the  total  amount  of  rain  in  the  north  temperate  SUOe  is 
half  as  much  again  as  in  the  south  temperate  zone. 

With  reference  to  the  third  question,  whether  the  evaporation 
in  the  northern  hemisphere  is  in  excess  of  that  in  the  southern 
hemisiihere,  I  think  the  onus  of  proof  rests  with  those  who 
start  the  theory,  but  in  ray  present  state  of  ignorance  on  this 
subject  I  must  confess  that  it  is  to  my  mind  quite  inconcelvaUe. 
There  are,  with  lew  excrptions,  no  large  rivers  in  the  southern 
hemisphere,  and  surely  the  discharge  into  the  tea  of  the  large 
rivers  in  the  northern  hemisphere  must  be  regarded  as  ihe  rsturs 
to  the  ocean  of  the  excess  oi  precipitation  over  evaporadoaiatbe 
regions  which  they  drain. 

There  rcm.iins  the  fourth  question,  and  before  trying  to  answer 
this  I  should  like  biiefly  to  state  what  I  think  is  the  general  or 
accepted  belief  up  to  the  present  time  with  reference  to  atmo- 
spbeiic  currents  or  cifCttlauon.  The  trade  winds  are  supposed 
to  be  cmrents  froa  the  poles  wiiidi,  starting  Irom  the  Polar 
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ngkms  as  upper  currents,  descend  to  tlie  suiiaee  of  ibe  globe  on 
the  rquatoriml  side  of  30°  of  Ut.  in  both  hemispheres,  they  then 
tzavcl  onwards  towards  the  belt  of  eqoatorUl  calms,  when  thejr 
nect  and  ascend  into  the  upper  re£ions  of  the  atmosphere, 
vhace  they  travel  back  towards  the  poles  as  upper  cutrents, 
HRQ  Ibejr  arrive  at  the  calm  belu  of  Cancer  and  of  Capricorn, 
on  die  polar  sides  of  which  they  once  more  descend  to  the  sur- 
fitce,  asd  are  then  known  as  the  westerly  winds  of  the  temperate 
flOMs.  Owing  to  the  rotatory  motion  of  the  earth,  it  is  im- 
possible for  these  westerly  winds  to  blow  direct  towards  the 
poles,  but  it  is  clear  that  if  you  surround  the  Pular  regions  with 
a  belt  uf  westerly  winds,  that  no  matter  what  the  direction  of  the 
wind  may  l>e  in  the  PoUr  regions,  it  must,  if  a  surface  wind,  be 
supplied  by  this  zone  ;  and  that  the  winds  experienced  in  the 
Polar  regions  are  winds  travelling  on  the  surf.ice,  ami  are  drawn 
from  this  belt  of  warm  wind;,  i$,  I  think,  pruvcii  l>y  the  fol- 
lowing  extract  from  an  account  of  the  wintering,'  of  the /MSs, 
Capt.  (Sir  Edward)  Parry,  at  Melville  Island,  iu  the  year 
1819-20  : — 

"A  gale  of  wind,  from  whatever  quarter  is  m-j;ht  blow,  was 
almost  invariably  found  to  raise  the  iherrooTijrti  i  ,  vcral  degrees, 
even  when  it  ome  from  the  north,  w  much  as  14°.  Ao  east, 
aouth-cast,  or  «uMoBtlt«Ht  wmd  ctatet  tbe  tbciauMnelcr  to 
iiM4<y." 

From  this  extract  it  is  evident,  as  might  be  supposed,  that  any 
current  of  air  from  this  lone  or  belt  of  wann  westerly  winds 
raised  the  thermometer  considerably,  bat  that  the  wind  that  pro- 
oapled  the  mem  directly  from  tbe  ocean  and  had  the  least  land 
to  tnverie  was  tbe  warmest. 

Maury,  without  attempting  to  prove  his  case,  and  indeed  throw- 
Iqg  the  onus  of  proof  on  those  who  ventured  to  diaagree  with  him, 
OOOiiden  that  the  south-east  trade  winds  of  the  southern  hcmi- 
•phcie  beeomc  the  south-west  winds  of  the  north  temperate  ;onc, 
ud  VKt  vtrsi  ;  that  the  north-east  trades  of  the  noitbcrn  hcmi* 
•pbue  become  tbe  north-west  winds  of  tbe  south  temperate 
me.  I  do  not  say  that  this  is  not  tbe  case,  but  if  you  admit 
Ibat  the  north  east  and  south-east  trade  winds  meet  in  the  belt  of 
equatorial  calms  and  there  ascend,  it  appears  to  be  more  reason- 
able to  suppose  that  their  current!  inteimingle  and  that  their 
mixed  volume  it  then  drawn  off  north  and  south  as  required  to 
ItSkue  iImB  CqdHbdvm  of  the  atmosphere.  And  there  u  a  very 
ttvoog  ■miiWitinf  ttnint  Maury's  hypothesis,  viz.,  that  as  the 
•MtlhCUt  tndet«r  the  tonthero  hemisphere  are  stronger  and 
extend  over  a  greater  milace  than  the  north-east  trades  of  the 
northern  bemfipberc,  and  ai  alto  tbe  nortb-west  winds  of  the 
Matfaem  hemisphere  are  stronger  and  more  continuous  than 
the  MMth-west  winds  of  the  northern  hemi«phere,  it  is  illogical 
totappme  that  the  stioqger  polar  current,  ui.,  the  south-east 
trade,  feeds  the  weaker  equatorial  carrent,  i>.,  the  south-west 
winds  of  the  north  tenpeiMe  tone ;  it  wonld  be  more  reasonable 
to  suppose  tbe  revene  to  be  tbe  cate. 

This  entire  theory  of  atmospheric  cnrrcBts  is  aattMOiltic  to 
tbe  presumption  that  a  larger  body  of  npow  ia  cmiel  iroai  the 
northern  to  the  southern  bemisphere. 

Owing  to  the  scarcitf  of  haa,  and  especially  of  very  hifh  land 
in  tbe  aooth  temperate  looe,  not  ooIt  is  the  precipitation  less, 
but  the  vaponr-carrying  winds,  i.e.,  the  westerly  wmds,  are  far 
araie  cooatant  in  their  direction  and  force  than  are  the  westerly 
vinda  of  the  northern  hemisphere.  (The  proportion  of  westerly 
srinda  to  any  others  in  the  temperate  zone  in  the  North  Atlantic 
it  tm  to  one,  while  throughout  the  south  temperate  rone  they 
are  ao  constant  as  to  have  been  christened  by  Maury  the  north- 
Heat  tmdca.) 

If  you  onee  adaut  that  these  westerly  winds  are  equatorial  cur- 
mta  flowing  townidl  tbe  poles  (a  fact  susceptible  ot  undoubted 
proof),  it  ia  fasj  eaoagh  to  account  lor  the  low  barometer  in 
tbe  Aniarctie  legloni,  as  also  the  larger  amount  of  precipi- 
tation there  ■§  ooa pared  with  the  precipitation  in  the  Arctic 
region*. 

I.  Because  the  westerly  winds  being  mndi  stronger  and  more 
continuous  in  the  southern  than  in  the  northern  hemisphere,  the 
*trtTTTfim  of  the  air  in  the  South  Polar  regions  must  be  greater 
than  in  tfM  North  Polar  regions. 

a,  Because^  owing  to  the  westerly  winds  of  the  south  tem- 
perate zone  parting  with  less  of  their  moisture  (as  prcviou^^ly 
WCTHBtf^  for)  than  the  corresponding  winds  of  tbe  north  tem- 
perate xooe,  and  also  to  their  being  stronger  and  more  con- 
tinaous,  it  is  evident  that  when  they  meet  with  Antarctic  cold 
and  their  vapour  is  condensed,  the  precipitation  must  be 
gteater,  which  also  htvolvea  the  gtriag  out  of  a  mtwh  buger 


amount  of  latent  heat  and  the  consequent  greater  expafllion  ami 
ascension  of  the  atmosphere  in  the  South  Polar  regions. 

It  is,  I  believe,  universally  acknowledged  that  iJI  winds  must 
blow  from  a  high  to  a  low  barometer,  i.e.,  from  a  sine  of  high 
pressure  to  a  zone  oi  low  pressure  (not  directly,  but  in  a  direc-  , 
tion  modi&ed  by  the  earth's  rotatory  motion).  I  may  therefore 
fairly  argue  that  the  zone-,  of  low  pressure  at  both  the  equator 
and  the  poles  proceed  from  the  same  causes,  Le.,  from  preapita* 
tiun,  and  from  the  ascension  of  the  atmosphere,  and  that  the 
lower  barometer  in  the  South  Polar  regions  fairly  accounts  for 
the  greater  strength  and  continuity  of  the  westerly  win<U  of  the 
(outb  temperate  aon^  and  that  mihout  these  constant  inequali- 
ties of  preianre  we  ■hoeld  haire  neither  tiadei  nor  weaierly 
winds. 

I  have  purposely  from  want  of  space  avoided  speiking  other- 
wise than  generally  of  the  effect  of  the  land  on  atmn«pheric 
currents,  nor  is  it  directly  pertinent  to  my  present  argument. 

The  hypothesis  of  atmospheric  circulation  which  I  have  very 
briefly  sketched  is  in  many  of  its  features  sutoepiible  of  ebeohte 
proof,  more  especially  in  the  following  points,  vi*.  — 

I.  That  the  tr.i  'e--.v  n  Is  dtsccnd  to  the  surface  of  the  oceau 
on  the  cquitonal  tides  of  the  calms  of  Cancer  and  of  Capri- 
corn. 

3.  That  the  trade-winds  ascend  in  the  belt  of  cqtutorial 
calms. 

3.  That  currents  flow  iram  the  equator  in  the  i^ipcr  rMiom  of 
the  atmosphere  in  an  oppoiile direction  tothatof  tbemdc-winda 

on  the  surface  of  the  ocean. 

1  hat  theae  upper  currents,  flowing  from  the  equator, 
descend  again  to  the  surface  of  the  ocean  on  the  polar  sides  of 
the  calms  of  Cancer  and  of  Capricorn. 

5.  That  these  equatorial  currents,  subsequent  to  their  dcacettt 
on  the  polar  sides  of  the  ctlms  of  Cancer  and  of  Caprioon,  are 
known  as  the  westerly  winds  of  the  temperate  zones. 

And  with  reference  to  my  aepposition  that  these  westerly 
winds  ascend  in  the  Polar  regions  one  strong  evidence  in  favour 
of  this  \\,  that  if,  as  I  say,  the  ascension  of  the  atmosphere  it 
greater  in  the  S<>uth  Polar  than  in  tbe  North  Polar  regione, 
the  counter  or  return  current  lOWHida  die  eqeator  nwat  WW  be 
greater,  which  is  the  fact 

Ths  onus  lies  On  the  promoters  of  the  new  bypotheait  either  - 
to  reconcile  their  views  with  the  existing  theory  of  atmoapbcilc 
circulation  or  to  supply  us  with  a  better  theory,  and  one  uAteh 
shall  agiee  equally  well  with  well-eatablithed  facts. 

Ostober  DiCBV  HomtAV 


Deinitenee*  and  Aceuncy 

In  my  lecture  on  Force  [anU,  Sept.  21),  T  take'  fir  gr.inteil 
th.1t  the  fcienuhc  u^^e  of  the  word  is  that  « ith  which  .ill  are 
familiar  in  ihc  cx;iri-s-.ion  " //^v/.r/.;  7 c/'  /iv.rr,"  Hciice 
Newton's  term  fur  y.'?iv  is  .-.j  iiitpritsa  (Thomson  and  Tail's 
NtU.  Fhil.,  §  217) ;  though,  whetethcrelanoraoBfaranalaki^ 
he  often  employs  the  single  word  -m. 

Oik- uf  the  main  lil'jei.ts  of  my  lecture  was  to  pro'.eit  againU 
the  absurd  cu^tuin  of  tr.u)vlatiii^;  tlie  wunl  tvf  in  ever/  mm:  by 
the  scientific  VMir  I  Ji'ri-f.  It  i^;  not  easy  to  (jet  an  unobjcc  ioiuble 
siniile  word  for  the  j'urp  sc,  for  most  oi  the  available  words  have 
already  a  semi-scicntitir  sense  attache  I  to  them.  The  word 
f<flu'fr  IS  vry  flexible  ii;  its  ineinin.',  anrf  wouM  hnve  been  suit- 
aiilo  h:\  1  It  I'.'it  been  alrr.uly  sci/cd  by  tlie  t'ii.;iurer Thus 
(Thomson  ar.il  Tait,  5'  216)  : iniifii  is  reniicrr  ii  /,>:iv. 
And,  givin;;  ;he  word  as  wnic  an  application  .a^  Xi  wton  j;ivci  to 
t'/r,  wc  mi;.;ht  render  T/f  ■:  r  a  as  adtrf  fo-j-fr,  which  is  not  fjr 
from  adiial  or  kittit:,  tut  ^y.     Hut  ihi*  is  merely  a  su^yesti  m. 

In  /\\\  fti /t'rf/'s  .-' nri  li^ii  {'Sri.  j  of  this  yi-ir)  I'rof.  /ollner 
lran^latcs  the  scitnMit  term,  "  //;  t^' pc'.ual  m  -.'ion,"  by  " liie  he- 
.':.irt/u  f!ir  fiirrr'i^'^ifi:;,"  and  thus,  to  his  own  s,i(is'acuon  at  least, 
provc-s  mc  to  Ik:  ijjnoriiit  alike  of  the  proper  mcan-ng  of  the 
fiipituum  nioInU  unA  of  the  first  law  of  motion  ! 

In  another  journal  I  have  hitcly  been  held  up  to  scorn, 
not  in  t  he  main  for  any  real  or  imputed  fault  of  mine,  but  because 
my  woulil-lic  Clitic  (Mr.  K.  A.  Proctor)  happens  not  to  ImOW 
the  scicniitic  meaning  of     absolute"  measure  !  ! 

I  coul  1  v;ivtt  many  more  telling  instances,  great  and  small,  but 
I  have  given  enough  to  show  how  needful  was  my  oonientiim  for 
dehnitenes>  an  1  accuracy  P.  G.  TaIT 

College  Edinburgh,  November  11 
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Ob  the  Intttnal  Ftaiditjr  of  tbe  Baifh 

Tn<|Mrtion  of  the  joliiiificatian  of  the  crust  of  the  earth 
ftom  the  fluid  interior  nucleus,  as  referred  to  by  Mr.  Malhieu 
WillianiJ,  in  Nati'RK,  vol.  xv.  p.  5,  is  one  which  has  been  long 
iince  fully  discuised  in  my  pnpers  in  the  Philosophical  Transac- 
tions, the  AilaiiiiJ,  vol.  i. ,  anti  in  .1  jiipcr  of  which  an  abstract 
appe.118  in  the  KejiMrt  of  the  Rnlish  .\ss<>cia!ion  for  1856.  As 
far  .IS  1  am  aware,  no  prrMjn  has  controverted  my  conclusions  as 
to  the  process  of  solidification  of  the  earth.  The  results  arc,  in 
the  main,  somewhat  similar  to  those  so  admirably  illustrated  and 
enforced  by  Mr.  Robert  Mallet,  and  also  such  as  Mr.  Williams 
uphold*  in  this  journal 

In  articles  6  and  7  of  my  "Researches  in  Terrestrial  Physic*," 
Part  I,  thi,  subject  is  discussed  as  a  problem  of  fluid  equi- 
librium, and  the  conclusion  is  there  deduced  that  the  fluid 
interior  ma«5  of  the  earth  must  lonsist  of  spheroidal  strata  of 
equal  density,  the  densily  of  each  stratum  increasing  from  the 
surface  tr)  i!]e  ccntrr  nf  the  luiclc  i  .  Tlie  mode  in  which  this 
anangemtrt  of  the  flvi-d  iii.iitur  wonM  i.ivuiir  the  forma'ion  of  a 
solid  crust  is  pointed  nut.  In  I'.ut  2  StLiiun  III,,  the  probable 
law  of  dciisiiy  of  these  fluid  strata  is  di>ci.'ssed.  In  Section  IV. 
the  »liape  <:f  i)i;:;-o  sti.Ta  is  investigate!),  and  aliu  ili.it  of  the 
inner  siitt.ut-  uf  ihc  sheU  or  ciust.  It  is  shown  inJciK-ndcnily  of 
tin:  I.1W  I  'f  density  that  the  le.ist  rnip'ici'y  of  this  mtjer  surface 
cl  the  raist  cnnnot  be  Uss  than  tlio  i  lli[TiKily  of  i's  outtr  surface. 
A  similar  remit  was  soon  afier«,iri-s  enunciated  tiy  I'hiiu  in  a 
paf>er  in  the  A:trenc'<niichf  X<u  hrw/iUn.  In  the  y^xnr  section 
the  theory  of  .1  fo'.id  nuclrus  in  the  earth  originally  (ui  i;.':>-cd  hy 
Poisson,  i-i  examined  and  shown  to  be  incompatible  with  p;iyiical 
laws. 

Owing  to  the  pointed  manner  in  which  Sir  William  Thomson 
inTlted  dis.u  sion  in  a  j  rev;  ai,  number  of  Natckk,  I  ventured 
to  controvert  his  views  as  tn  the  rigi<lity  of  the  f.irth  in  a  piper 
i.nscrtcd  at  p.  2SS,  vol.  v.  of  thi.  j  ornal.  Never  at  any  lime 
have  I  had  even  a  doubt  as  to  the  imicn.^l/le  char.ic'er  of  Sir 
'WiUiaiB  Thom>un';i  views  rf^ardlii;;  the  solidity  of  the  earth. 

In  a^ain  reittraimg  t.'iis  opinion  in  Natuke,  vol.  is.  p.  103, 
S  reference  to  my  paiM:r  was  .(ivei^  in  wUch  Tioi.  vii.  p.  Is 
misprinted  for  vol.  v.  p.  2^8. 

In  his  .iildress  at  (  Uasgow  Sir  William  Thomson,  while  main- 
taining his  opinion  as  tu  the  earth's  solidity,  appears  to  have 
seen  the  weakness  of  some  of  his  former  arguments  by  callir.g  on 
his  hearers  (Nau  kj:,  vol.  xiv.  p  42S)  to  erase  whole  para- 
graplis  of  his  paper  on  the  Rii;iiii'y  ui  the  Earth,  in  the  PhtU'- 
iCpAUal  Transcut  cns.  At  the  same  passage  of  his  address  he 
refers  to  a  hint  from  Prof  Newcoiub,  that  viscosity  might  suffice 
to  render  precession  and  nutation,  the  same  as  if  the  earth  were 
rigid.  "  Mils,"  he  b.iys  "  1  would  not  for  a  moment  admit,  any 
more  than  when  it  wiis  fint  put  forward  by  Dclaunay."  The 
Comptft  Pouius  of  the  Academy  of  .Sciences  of  Par.s  for  >f  arch  6, 
1871,  contains  a  paper  in  which  my  priority  on  this  point  is 
clearly  establishidl  In  Natt  re,  vol  iii  p.  420,  the  following 
statement  occurs  : — "Paris  Academy  of  Science?,  Matcli  13.  - 
M.  Dclaunay  read  a  declaration  stating  that  he  act  nov.  K-d^ed 
that  Mr.  Henncsfy  liad  u<ed  the  sane  arKumcnts  as  himself 
against  Mr.  II  opk  i  nt' tlMOfyfrialife  to  Uwflndi^of  the  interior 
parts  of  the  earth." 

I  am  willing  to  believe  that  Sir  William  Thomson  had  neither 
seen  the  Ccmf4is  Kendui  nor  the  paragraph  in-NATTRF.  just 
quoled,  but  it  is  to  be  regretted  that  a  presidential  address 
should  contain  an  erroneous  statement  on  a  point  of  rceent  scien- 
tific history,  especially  when  the  error  could  be  avoided  by  a 
glaace  at  the  most  widely  known  scientific  publications. 

All  through  the  portion  of  his  address  which  refers  to  the 
earth's  structure  Sir  William  Thomson  assumes  that  the  views  of 
Mr.  Hopkins  are  established  and  admitted.  A  reference  to  some 
of  the  past  volumes  of  this  jonmal  alone  shows  the  inadmisii- 
biliiy  of  such  an  assumption.  Al  pp.  45  and  1S2  of  vol.  iv.  and 
elsewhere  Mr.  Hopkins'  views  are  distinctly  controverted  on 
mechanical,  physical,  and  geological  grounds. 

It  appears  that  in  the  discnasiun  on  my  paper  in  the  Academy 
of  Sciences  of  Paris,  in  which  rome  of  the  most  eminent  ni:iihe- 
matician«  and  eeologisis  of  France  took  part,  not  one  ol  them 
adopted  Mr.  Hopkins'  "  Discovery  of  the  e.irth\  snli.tity ."  As 
far  as  I  am  awaie^  this  "discovery  "  is  not  adopiai  anywhere  on 
Ike  eowieent  cf  £arope.  I  ha^c  studied  with  as  much  care  and 
■ttCBtiOQ  M  I  conld  give  to  them,  the  mathcmatic  d  an  I  i  hysieal 
mcnrches  of  Mr.  Hopkins  and  Sir  Willutni  Thomson  relative  to 
thia  aabfect,  and  for  reasons  already  partly  unfolded  in  this 
JoonHlitval.  V.  p.  aSSandvoLhr.  pb  iSsblconlteH  tofimfy 


adhere  to  the  almoit  diametrically  opposite  ceacloiioas  long 
siwe  emmdated  la  die  iwiWiceiHeBt  fewmd  to  at  the  oelaet « 
thIa  eemaanaieatioa.  HniKT  Hbriiihiv 

Royal  Call«e  of  SdeaoevDnbUa 


The  Age  of  the  Rocks  of  Charrwood  Forest 

I  SEIK  that  in  Mr,  Woodward's  "(ieoloi^y  of  England  and 
Wales,"  recently  piililishcd.  the  rocks  of  ("hamwood  ]"f,rt-st,  in 
Leicestershire,  are  (with  .some  hesitation)  referred  to  the  "  Laur- 
entian"  series,  I'rof.  Anstcd  and  Dr.  Holl  being  quoted  as 
authorities.  The  reviewer  in  the  recent  number  of  the  Sa/urJay 
Pn  ifW  adopts  the  same  ojunir  n  ;  .-.t  ih'-  same  time  it  is  pn.perto 
add  that  Mr.  Woodwaid  st-ites  in  another  place  (p.  31)  that  the 
Chamwoo^l  Forest  roeks  "may  be  of  CaaiMM  eg^  lO  that  the 
reader  is  left  to  take  his  choice. 

For  my  part  I  conless  to  Ijeing  at  a  loss  to  undrrs'and  on  what 
grounds  these  ol  1  r^lck^  can  be  referred  to  any  other  than  the 
Cambrian  pcricxi.  The  evidence  in  aOf  CaN  ia  Mnallf  bet  WlMt 
there  is  poin[^  te>  this  conelufion. 

In  the  first  pLice  it  ought  to  be  remembered  that  the  age  «f 
these  rocks  wa.s  first  indic.-.lcd  by  Prof.  .Sedgwick,  whose  opmiM 
on  such  a  question  shouh!  ni  t  he  disregarded  urU-Fs  nn  very  sub- 
stantial grounds.  Sedgwick's  opinion  of  their  .ige  was  founded 
almost  entirely  on  lithological  grounds,  and  no  one  » as  better 
qualified  to  rccogn'sc  the  representatives  of  the  Welsh  Cam- 
brians, though  ri.sing  up  i'ola'cd  am(>nf;sf  much  newer  formal  ions 
in  the  heart  of  England.  Prof,  Jukes,  in  his  dcseription  of  the 
grofif  y  of  Charnwi  II  "1  Forest,  appended  to  Porter's  "  History," 
adojitc  d  the  same  vice,  le.  w  hich  the  officers  of  tt  e  <  ieologica!  Sur- 
Tev,  1  1  1  :  hng  the  present  Director-General,  who  made  a  ptrsonal 
ex.ini.ii-'.iujn  of  the  forest  rocks,  c  mcuried  Iscc  "  Geology  of  the 
Leicestershire  Cnn]  F.cld,"  .Mem.  (ieol.  Surs'cy,  i860).  I  am 
not  aware  that  they  have  changed  ihcir  views  owing  to  what 
has  been  since  written  on  the  suliject. 

As  regards  the  determination  of  the  age  of  llipsc  rocks,  if  it  it 
impossildc  tu  jirovc  ihcm  to  be  of  ("ambnan  a^^e,  t';jere  are  very 
gi  oii  grounds  lor  concluding  they  arc  not  of  "  l.aurcnlian"  ag/*, 
assuming  that  term  to  refer  to  the  fundamental  gneiss  of  the  north- 
west Highlands  and  Isles  of  Scotland.  These  rocks  conjiisf, 
accoriling  to  the  ile'crljition  of  Miirchis'in.  of  t  o.irsely  cr)"Stalline 
I  gneiss,  full  ol  gniiute  veins.  I'hcy  .nrc  every  wlicic  m'enscly  meta- 
I  morphosed.  Now,  this  is  far  from  being  the  case  with  the 
I  Charnwoo<I  Forest  ro^ks.  (Generally  they  arc  r.o  tiiorc  meta- 
morpho<cd  than  arc  the  Cambrian  beds  of  the  Longmynd,  or 
of  LLmlieris,  True  "gneiss"  is  very  exceptional,  and  meta- 
morphic  action  is  quite  local,  end  i,  el.u  dy  confined  to  one 
district.  Any  nrgument,  therefore,  drawn  fi  mi  lithological  re- 
scmhlance  Im  the  rocks  of  the  typical  district  ent-n  ly  (aits  ;  and 
1  cannot  admit  that  the  (KCurrence  ol  rocks  is)icn  :c,  i.vc.  1  resem- 
bling those  of  the  Malvern  Hills,  is  of  any  force  in  this  <-iies  :on, 
as  it  is  very  far  from  having  been  proved  th.it  llie  Malvern  Kiscks 
are  of  Lanrentian  age. 

As  regards  evidence  founded  on  orgame  remains,  it  is  uf  the 
most  meagre  kind,  hut  whatever  the  otueur.-  markings  on  the 
slates  of  Charnw  OCX i  may  really  be,  they  ;'.ie  cert.^in!y  not  those 
of  tczocn.  Friini  wtiatever  side,  therefore,  the  r,u'.stion  is  viewed, 
there  appears  to  be  no  good  ground  lor  departing  from  the  view 
r^anling  the  1^  ef  tboe  tona  e^giaally  adopted  by  Sedgwick. 

EOWAID  HlTLL 
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Mind  and  Matter 

Mr.  Spalding  in  his  critiijue  on  Maudsley's  "  Physiology  of 
Mind  "  (Naturk,  vol,  xiv.  p.  541),  while  a  'mitting  that  "tbe 
dependence  of  consciousness  on  nervous  o'gmisation,  seemed," 
by  the  science  of  nerve  phybiolo;;y,  "to  be  fair-y  established," 
st.-itcd  tl  at  the  uilliL.dty  of  Conceiving  htrxv  cunseiousness  stood 
related  to  the  inatcrul  organism,  w.^s  a  difficulty  which  had  not 
yet  been  overcome. 

Might  t;ot  this  prohlem  l;e  solvcil  tomewdiat  thus: — It  is  as 
easy  to  predicate  subjectivity  (or  susceptibility  to  consciousness) 
of  one  entity  called  matter,  as  of  another  entity  called  soul  or 
spirit.  It  IS  nn  mure  diflicutt  to  conceSW  ef  nattCC  iMbC  IBb* 
jective  than  of  spirit  being  subjective. 

AfHB,  fBtigy  aeeompaalce  natter  In  all  ill  kmm,  and  jret 


Digitized  by  Google 


Nw,  23, 1876] 


NATURE 


79 


Um  it  to  idated  to  tbe  entity  called  natter,  ii  no  less  mysterious 
ti^  bow  SQ^jcctivity  may  be  a  property  of  matter.  Energy 
moreover  may  be  dmded,  Why  may  not  subjecti»ity  ?  Energy 
edits  ia  isolated  as  well  as  in  grouped  and  combined  furms, 
Wlqr  may  it  not  be  so  irfth  (ttbjccti*ity  ?  Energy  exists  in  a 
potential  ibrm  whca  opporfng  iocoH  nemnliie  each  other— that 
condition  of  nutter  we  call  leiL  IU7  not  MiUectiTity  exist  in  a 
potential  form  when  oppoehe  Uadt  ti  wiLjeCMWitetO  t«td  to 
ettablisb  themaeWes  in  the  aame  mterial  warn  m  CWMdmting 
tbat  condition  of  ntatter  which  we  call  unconidotiiiUM ?  &Migy 
if  only  kinetic  or  active,  that  is,  only  shown  itielf  la  the  fooa 
best  rcalited  by  us  when  one  Mces  hu  of  ill  Ibt  odMn 
aicendency,  or  is  the  cxpreaion  of  lliA  united  tcndeacfcl. 
it  not  be  so  of  subiectivity  that  it  onljr  devdom  iolo  its 
and  be>t  recognised  form  when  one  lund  of  mbjectlTe  state  has 
tbe  ofcendeocy,  or  b  the  cxprcsion  of  the  united  subjective 
states  7  Thw,  as  energy  polcanal  is  rest,  so  subjectivity  potential 
is  nnoonscioasnets.  As  Idnetle  <M<gy  to  nalinn»  so  wnve  sab* 
}ectiTity  is  consdonsness. 

In  this  way  while  all  matter  is  subjedtw  or  anseeptible  of 
eoaadonsness,  this  subjccnviiy  stems  to  cdst  in  the  poieniial 
fnm  fldiy  hi  nil  bnt  organisms  |)r»sessed  of  a  nervous  system. 
In  the  active  nenre  fibre  the  subjectivity  of  matter  appears  alone 
to  be  active  or  consdons,  while  the  complex  organisation  of  the 
nerrous  systems  of  the  higher  animals  ailone  permits  of  matter 
riling  to  the  powers  of  mind  bv  hansoniovuly  combining  many 
■Dbjective  states  so  as  to  build  them  up  into  perception,  under- 
itiuiag^  BMOMfyy  iHH|iBitiaD(  naao^  invention,  and  jadg> 
ment  ^VM.  S.  Duncan 

Slafindi  If OTcnbcT  9 

Meteor 

I  OBSRRVin  from  a  high  point  ovcrloolting  the  WeaW,  <'n  the 
night  of  Novemher  6,  about  the  time  Mr.  Nostro  mentions,  a 
larvo  meteor  (all  Irom  a  point  a  litrlc  l)elow  the  zcniih  in  the 
northern  sky.  It  burst  twice,  cmittinj;  bluish  spaiks  in  doing 
so,  unce  shortly  before  it  disappeartd,  and  the  second  time  on 
its  disappeirin|T.  Could  it  have  been  the  same  meteor  s.ccn 
from  dinetent  positions  ? 

I  could  not  DC  positive  to  a  point  or  two  as  to  ita  exact  mag- 
netic bearing',  but  I  do  not  think  I  am  far  wrong  ill  lajfjflg  it 
fell  almost  due  nurih  from  where  I  observed  iu 

CkU.  H.  %t,  PUCBVAI. 

Pulborongh,  November  18 


THE  PBESENT  STATE  OF  MATHEMATICAL 

SCIENCE 

AT  tbe  meeting  of  the  Matbanatical  Society  oa 
November  9,  Prof.  II.  J.  S.  Smith  gave  an  ad- 
dress on  this  subjec^  in  which  he  excluded  all  reference 
to  .applied mathematics.  "I  shall  rcganl  it,"  he  said,  ".ts 
a  forttinatc  circumstance  if  my  successor  when  lij,  in  his 
turn,  is  looking  round  for  a  subject  for  his  own  prcsiitv.-titi.il 
address,  should  be  attracted  by  a  domain  on  which  I  imi«t 
myself  decline  to  enter,  but  of  which  hc,bctterperhai)5  than 
anyone  among  us,  is  fitted  to  give  us  a  clear  and  corriprc- 
bensive  view."  He  professed  to  offer  only  fragmentary 
nnarks, "  hoping  that  even  such  fragmentary  remarks 
nav  not  be  mthwit  tlieir  use  if  they  serve  to  remind  us 
ef  the  vaatnCH  of  our  science,  and  yet  of  ha  unitv ;  of  its 
imceasing  development,  rapid  at  the  present  time,  pro- 
mising to  be  still  more  rapid  in  the  immediate  fbtare,  and 
yet  dcr'.\'ir,;7  strengtli  and  \iTarty  from  roots  which  strike 
far  back  im,-)  the  pa.st,  so  that  the  organic  contiiiuity  of 
its  gigantic  growth  has  been  preserved  throughout.  In 
every  science  there  is  a  time  and  place  for  general  con- 
templations, as  well  as  time  for  minute  investigations. 
And  it  is  a  rule  of  sound  philosophy  tbat  neither  of  these 
shall  be  neglected  in  its  proper  season  ('  itaque  alter- 
aandae  stmt  istse  cootemplatioocs,'  says  Lord  Bacon,  'ct 
vidietm  imnendx  vt  intellectm  reddator  liiiMil  penetzus 
ctcapaxO* 

Tottdiuv  upon  a  cbaige  brought  asaiiut  tbe  Proceed- 
imgtti.  the  Sodeqrdiat  lb  memoin  "hsve  iboim  and 


stitl  continve  to  show  a  certain  partiality  in  favoor  of  one 

or  two  great  branches  of  mathematical  SciOice  to  the  com- 
parative neglect  and  possible  disparagement  of  others,"  it 
might  be  rejoined  "  with  great  plausibility  that  ours  is  not 
a  blamable  partiality  but  a  well-groundcd  preference. 
So  great  (we  nii,,!it  1  untend)  have  been  the  triumphs 
achieved  in  recent  times  by  that  combination  of  the 
newer  algebra  with  tbe  direct  contemplation  of  space 
which  constitutes  the  modern  geometry — so  large  has 
been  the  portion  of  these  triumphs,  which  is  doe  to  the 
genius  of  a  few  great  Ei^lish  mathematicians-^  vast 
and  so  inviting  has  been  tbe  field  thus  thram  open  to 
feseaieb^diat'we  do  well  to  press  along  towards  a  country 
which  has,  we  might  say,  been  'prospected'  for  us,  and 
in  which  we  know  Vjefonliand  we  cannot  fail  to  find 
somtlhing  that  will  tcfiay  our  trouble,  rather  than  adven- 
ture ourselves  into  roj^ions  where,  soon  alter  the  first  step, 
we  should  have  no  bt-a'en  tracks  to  guide  us  to  the  lucky 
spots,  and  in  which  fat  the  l  est)  the  daily  earnings  of  the 
treasure-seeker  arc  but  small,  and  do  not  always  make  a 
great  show,  even  after  long  years  of  work.  Soch  regions, 
however,  there  are  in  the  realm  of  pure  mathematics,  and  it 
cannot  be  for  the  interest  of  science  that  they  ihould  be 
altogether  neglected  by  the  i^iiag  gneratioii  of  Eagliih 
mathematicians.  I  propose,  A«mbN^  in  die  first  in- 
stance, to  direct  your  attention  to  MJOM  few  of  tiieie  com- 
paratively neglected  spots." 

The  foremost  place  is  assigned,  by  Prof.  Smith,  to  the 
Theory  of  Numbers.  "  Of  all  branches  of  mathematical 
knowledge  this  is  the  most  remote  from  all  practical 
application,  and  yet,  perhaps  more  than  any  other,  it  has 
kindled  an  extraordinary  enthusiasm  in  the  minds  of  the 
greatest  mathematicians.  We  have  the  examples  of 
Fermat,  of  Eulet,  of  Lagrange,  Lcgendre^  of  Gauss, 
Cauchy,  JacoU,  Lejctine  Dirichlet,  Eisenttebi,  without 
mentioning  the  names  of  ether*  who  have  passed  away, 
and  of  some  \vho  are  still  living.  But,  somehow,  the 
practical  genius  of  the  English  mathematician  has  in 
^cn i  r.il  given  a  different  direction  to  his  pursuits  ;  and  it 
would  soiTietiities  seem  as  if  we  measured  the  importance 
of  the  subject  by  what  we  hnd  of  it  in  our  best  treatises 
of  algebra,  or  as  if  we  accepted  the  denunciations  of 
Aoguste  Comte,  and  regarded  the  votaries  of  the  higher 
arithmetic  as  reprobate  of  positive  science,  as  moving  in 
a  vicious  circle  of  metaphysical  ideas,  and  as  guilty  of  a 

freat  crime  against  humanity  in  the  pursuit  of  knowledge 
eyond  the  limita  of  tbe  oaefuL  ...  I  would  nuber  aik 
you  to  listen  to  what  u  leoafded  of  tbe  great  mailer  of 
this  branch  of  science.* 

Gauss  (we  are  told  by  his  biographer)  held  mathe- 
matics to  be  the  queen  of  the  sciences,  and  arithmetic  to 
be  the  queen  of  mathematics—"  She  sometimes  con- 
descends to  render  services  to  astronomy  and  other 
natural  sciences  (so  spoke  the  great  astronomer  and 
physicist)  ;  but  under  all  circumstances  the  first  place  is 
her  due."  A  citation  was  also  made  from  Jacobi's  Life  of 
G5pel :  "  Man^  of  those  who  have  natural  vocation  for 
pure  matbematiGal  contemplation  find  themselves  in  the 
first  instaooe  attncted  by  the  higher  parts  oi  the  theory 
of  mraibers." 

Three  great  departments  of  arithmetic  were  instanced ; 
The  arithmetical  theory  of  homogeneous  forms  (or  quan- 
tics)— "  It  is  a  memorable  fact  that  some  of  the  greatest 
conceptions  of  modem  algebra  had  their  origin  in  con- 
nection with  arithmetic,  and  not  with  geometry  or  even 
with  the  theory  of  equations."  In  the  "  Disq  ilsitiones 
Arithmetica; "  arc  given  for  the  first  time  the  charac- 
teristic properties  of  an  invariant  and  a  contravariant  (tor 
temar)'  quadratic  forms).  **  Bat  the  progress  of  modern 
algebra  and  of  modem  geometry  has  far  onutripped  the 
progress  of  arithmetic ;  and  one  grnt  problem  which 
arithmeticians  have  now  before  them  is  to  endeavour  10 
turn  to  account  for  their  own  science  the  great  results 
wbidi  have  been  obtained  in  the  sister  srisncee.  H«w 


L^iyiu^cd  by  Google 


8o 


NATURE 


\N€v,  33, 1876 


difficult  this  problem  may  ptrve  is,  perhaps,  best  attobtcd 
by  the  little  advance  th-t  has  been  icide  towards  its  so- 
lution." As  an  example,  the  researches  of  C^ylcy. 
Bachmann,  and  Hermite  on  the  algebraical  probkm  of 
the  autoinoiphies  of  a  quadratic  ^nn,  containing  any 
mimbcr  of  mdeterminates,  were  alluded  ta  Omitting; 
many  ofher  points  which  were  brought  out,  we  can  only 
mention  tbe  second  department  of  antbmetic,  the  theory 
of  congniences.  In  connection  with  this  division,  Prof. 
Smith  dso  dwelt  in  detail  upon  the  snbjeet  of  complex 
numbers.  "  The  last  part  of  arithmetical  theory  to 
which  I  would  wish  to  direct  the  attention  of  some 
of  the  younger  mathematicians  of  this  country  is  the 
determination  of  the  mr.in  values,  or  the  asymptotic 
values  of  arithmttical  functions.  This  is  a  field  of 
inquiry  which  presents  enormous  difficulties  of  its  own  ; 
it  is  certainly  ooo  In  wliidi  the  investigator  will  not 
find  himself  incommoded  or  crowded  out  by  the  number 
of  bis  fellow- workers.  '  Nemo  cst  fere  mathemstleonun,' 
said  Eukr,  in  the  last  oenturjr;  'gni  non  msgnam 
temporis  partem  inotSiter  consmnpserit  in  inveitigMione 
oumerorum  p rimorum but  I  do  not  think  that  (as  a 
rule)  the  mathematicians  of  the  present  day  have  any 
reason  to  reproach  thcn-iSclvi<;  on  this  icore."  The 
speaker  then  pointed  out  wh.it  liad  been  done  in  this 
direction  since  the  days  of  Kulcr.  "  I  do  not  know  that 
tbe  great  achievements  of  such  men  as  Tchebychtf  and 
Rieroann  can  fairly  be  cited  to  encourage  other  and  less 
highly  gifted  inquirers,  but  at  least  they  may  serve  to 
show  two  things— first,  that  nature  has  fixed  no  im- 
penetrable barrier  to  the  further  advancement  of  maibe- 
matical  sdencn  in  diis  direction  ;  and  secondly,  tliat  tbe 
boundary  of  our  pmeni  knowledge  lies  so  near  us  that  itt 
any  rate  tbe  inqoiier  kas  no  very  long  journey  tO  take 
before  he  finds  himself  in  the  unknown  land.  It  is  this 
peculiarity,  perhaps,  which  gives  such  perpetual  (reshness 
to  the  higher  arithmetic.  It  is  one  of  the  oldest  branches 
— perh.ips  the  very  oldest  branch — of  human  knowledc;e, 
but  yet  its  tritest  truths  lie  close  t  >  some  of  its  rrost 
abstruse  secrets.  I  do  not  know  that  any  more  striking 
example  of  this  could  be  furnished  than  by  the  theorem 
of  M.  Tchebycbef.  To  understand  his  demonstration 
requires  only  such  algebra  and  arithmetic  as  are  at  the 
oommand  of  many  a  schoolboy ;  and  the  method  itself 
mi^t  have  been  invented  by  a  schoolboy  with  the  genius 
of  Pascal  or  of  M.  Tchebycbef.'' 

Passing  on  to  other  branches  of  analysis,  Jacobi's  me- 
thod of  approximation  ("  a  natural  extension  of  the 
theory  of  continued  fractions "),  Lejeune  Dirichlci's 
researches  on  complex  units  and  his  great  gener-ilisation 
of  the  theory  of  the  Pelli.in  equation,  Ltouvillc's  treat- 
ment of  irration.il  quantities,  Lanibeii's  proofs  that  neither 
If  nor  ir*  nor  t  arc  rational  with  M,  Hcrniite's  extensions, 
who,  though  he  has  proved  that  (  is  a  transcendental 
irrational,  declines  entering  on  a  similar  investigation  for 
tbe  number  >r,lMt  leaves  tSiis  to  others,  adding,  '*NqI  ne 
sera  plus  beureax  que  moi  de  leur  succis,  mais,  croyes 
m'en,  11  ne  laissera  pas  que  de  tear  en  crater  quelques 
cfforts*-^aU  caac  in  for  a  nodee. 

Another  cUss  of  questions  mentioned  were  those 
which  relitc  to  the  transcendental  or  algebraic  cha- 
racter of  developments  in  the  fo-m  of  intiiiite  series, 
products,  or  continued  fractions.  The  theorem  of  Eisen- 
stcin  and  M.  Hermitc's  rccci  t  investigation  of  it,  lately 
communicated  to  the  Society,  "arc  amply  sufficient  to 
awaken  the  expectation  of  gicat  future  discoveries  in  this 
almost  unexplored  field  of  inquiry." 

Amongst  important  objects  for  mathematicians  to  set 
before  them  were  named  the  advancement  of  the  integral 
calculus  (''confessedly  all  important  in  the  applications  of 
 Inthlsf 


Towards  the  close  of  the  address,  Prof.  Smith  said  : 
"  I  am  convinced  that  nothinf;  so  hinders  the  progress  of 
mnthematic.1l  science  in  Fn;^'land  as  the  want  of  advanced 
treatises  on  mathematical  subjects.  We  yield  the  palm 
to  no  European  nation  for  the  number  and  excellence  of 
our  text-books  of  the  second  grade ;  I  mean  of  such 
text-books  as  are  intended  to  {[uide  the  student  as  far  as 
the  reqoiremeata  of  our  University  examinations  in 
honours  an  eonoemed.  But  we  want  works  suitable  for 
the  requirements  of  die  student  wken  Us  examinatioDS 
are  over — works  which  will  carry  him  ttk  tim  frontiers  of 
knowledge  in  certain  directions,  which  wHl  direct  him  to 
the  problems  which  he  ought  to  select  as  the  obiccts  of 
his  own  researches,  and  which  will  free  his  mind  from  the 
narrow  \  icws  w  hich  he  is  apt  to  contract  while  getting  up 
work  with  a  view  to  passing  an  examination,  or,  a  little 
later  in  his  life,  in  preparing  others  for  examination.  Can 
we  doubt  that  much  of  the  preference  for  geometrical  and 
alfriiniieal  speculation  which  we  notice  among  our 
younger  mathematicians  is  due  to  tbe  admirable  works 
of  Dr.  Salmon  ;  and  can  we  also  doubt  that  if  other  {Wtl 
of  mathematical  science  had  been  equally  fortunate  in 
finding  an  expositor,  we  shoold  obaerve  a  wider  interest 
in,  and  a  juster  ^pfcdation  0^  the  progress  which  has 

been  achieved  ? 

There  arc,  of  course,  other  works  besides  those  of  Prof. 
Cayley  and  Dr.  Salmon  to  which  I  might  refer  ;  there  is, 
for  example,  the  work  of  Boole,  on  Differential  Equa- 
tions ;  and  there  arc  the  great  historical  treatises  of  Mr. 
I'odhunter  so  suggestive  of  research,  and  so  full  of  its 
spirit ;  we  have  also  a  recent  work  bv  the  same  author 
on  the  fiinetions  of  Laplace,  Lam^  and  Bessel.  But  the 
field  is  not  nearly  covered  .  .  .  There  are  at  least  three 
treatises  which  we  sadly  need,  one  on  definite  integrals, 
one  on  the  theory  of  fonctioos  in  the  sense  in  which  that 
phrase  is  understood  by  the  school  of  Cauehy  and  of 
Riemann,  and  one  (tho-.iph  he  should  be  a  bold  man 
who  would  undertake  the  task;  on  the  hypcrelliptic  and 
Abelian  integrals. 

Geometry,  and  some  other  subjects,  were  hardly  more 
than  1 


I  to  physics  ").  In  this  oonneetlon  the  theory 
ef  difiimatial  equations  and  of  shigular  solutions  came  in 
for  a  detailed  notice,  as  also  did  the  subject  of  elliptic 
finctloBf; 


"  Venim       ipse  equidem  spatiii  excliuni  iniquis 
Fraetereo,  atque  aliis  post  memoranda  relinqao." 

"In  these  days,  when  so  much  is  said  of  original  ic* 
search,  and  of  the  advancement  of  scientific  Icnowledg^  I 
feel  that  it  is  the  business  of  our  Society  to  see  that,  so  far 
a5  our  own  country  is  concerned,  mathematical  science 
should  still  be  in  the  vanguard  of  progress.  I  should  not 
wish  to  use  words  which  may  seem  to  reach  too  far,  but  I 
often  find  the  conviction  forced  upon  me  that  the  increase 
of  mathematical  knowledi;e  is  a  necessary  condition  for 
the  advancement  of  science,  and,  if  so,  a  no  less  necessary 
condition  for  the  improvement  of  mankind.  I  should 
tremble  for  the  intellectual  strength  of  any  nation  of  men 
whose  education  was  not  based  on  a  solid  foundation  of 
mathematical  learning,  and  whose  scientific  conceptions, 
or  in  other  words,  nmese  notions  of  tbe  world  and  of  the 
things  in  it,  were  not  braced  and  g^  together  with  a 
strong  framework  of  mathematical  reasoning.  It  is 
something  to  kn<  w  wh.it  proof  is,  and  what  it  is  not;  and 
where  can  tiiis  bt  l)ctt(  r  learned  than  in  a  scitncc  which 
has  never  had  to  t  ike  one  footstep  backward,  and  which 
is  the  same  at  all  times  and  in  all  places.  ...  I  shall  be 
more  than  satisfied  if  anything  that  m  ly  have  fallen  from 
me  may  induce  any  one  of  us  to  thmk  more  highly  than 
he  has  hitherto  done  of  the  first  and  greatest  of  the 
sciences,  and  more  hopefully  of  the  part  which  he  himself 
voM  bear  in  its  advancement.*' 

The  address,  delivered  in  the  author's  effective  styli 
was  frequently  applauded  by  an  appreciative  group 
members.   On  the  proposal  of  Prof.  Cayley  it  was  re- 
solved (with  the  author's  consent)  that  tbe  address  shoy^ 
be  pn|it9d  in  the  Pneeedingt. 
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THE  AUSTRIAN  ARCTIC  EXPEDITION 

IN  addition  to  the  points  referred  to  in  our  article  of 
last  week,  there  are  several  others  touched  on  in  Lieut. 
Payer's  work,  which,  in  view  of  some  of  the  results  of 
our  own  expedition,  it  may  not  be  unprofitable  to  dwell 
upon.  Indeed  a  comparison  between  the  observations 
aad  dedacdons  of  so  keen  and  accomplished  an  observer 
as  Payer  aad  those  of  Capt.  Nares's  party,  when  these 
have  been  fiilly  published,  might,  we  think,  lead  to  a  dis- 
tiact  advaaceet  oar  knowledge  of  tlieAfcUc  basin.  And 
here  we  may  be  allowed  to  say  that  when  so  experienced 
and  cautious  an  Arctic  explorer  as  Payer  expresses  a 
decided  conviction,  as  we  understand  he  has  done,  that 
Capt.  Narcs  acted  in  the  only  way  possible:  under  the  cir- 
cumstances, and  no  expedition  could  have  been  better 
conducted,  surely  it  is  a  strong  proOf  tiiat  OUT  expedition 
was  essentially  surccssful. 

The  translator  in  his  Preliminary  Notice  refers  to  the  ice- 
experiences  of  the  Austrian  expedition  as  compared  with 
those  of  the  English  expedition,  and  finds  in  many  points  a 
Stiikiag similarity  between  them.  We  have  already  referred 
todietedious  journey  of  the  Te^dthoff  party  over  the  piled- 
up  ice  after  they  abandoned  the  ship,  when  they  were  able 
to  make  only  nine  miles  in  two  months,  sugj^esting  in- 
evitably the  now  well  known  nnd  ever-mcmor.i'tle  experi- 
ences of  Capt.  Markharn  and  his  party.  To  all  appearance 
this  retreat  of  the  Austrians  was  over  a  part  of  the  same 
field  which  held  the  Z'r'i^^/Mfl^in  its  grip,  and  which  those 
on  board  saw  in  the  very  process  of  changing  from  a  level 
floe  to  mountains  of  ice,  as  Payer  calls  them.  It  seems 
to  be  infiErred  bjr  some  that  the  ice  of  such  enormous 
thkfaiew  met  with  by  Markbam  was  the  resnlt  of  the 
freeing  of  layer  on  byer  dvoagh  a  long  succession  of 
jtin,iiaieK  tbe  last  glacial  epoch  at  it  has  been  put- 
only  of  course  a  violent  figure  of  speech.  Tbis  notion 
we  believe  to  be  0|>en  to  question. 

"The  thickness  which  ice  acquires  in  the  course  of  a 
winter,"  Payer  says,  in  his  instructive  chapter  on  "  I  hc 
Froien  Ocean,"  "  when  its  formati  on  is  not  disturl>ed,  is 
about  t  i^'ht  feet.  In  the  Gulf  of  lioothia,  Sir  John  Ross 
found  the  greatest  thickness  about  the  end  of  May  ;  it 
was  then  10  feet  on  the  sea  and  1 1  feet  on  the  lakes. 
In  his  winter  harbour  in  Melville  Island  Parry  met  with 
ice  7  or  7^  feet  thick ;  and  Wrangel  gives  the  thickness 
of  a  floe  on  the  Siberian  coast,  whidt  had  been  formed 
in  the  coarse  of  a  winter,  at  9I  feet  According  to  the 
observations  of  Haves  the  ice  measured  9  feet  2  inches  in 
thickness  in  Port  Foulkc.  He  estimates  it,  however,  by 
implication,  far  higher  in  Smith's  Sound  :  '  I  have  never 
seen,'  he  says,  '  an  ice  tabic  formed  by  direct  freezing 
which  cxccfticd  the  dt  pth  <jf  L"i;htcen  feet.'  The  r.itc  at 
which  ice  is  formed  cU  creases  as  the  thickness  of  the  floe 
increases,  and  it  cca  vs  t  o  be  formed  as  soon  as  the  floe 
becomes  anon-conductor  of  the  temperature  of  the  air  by 
die  iacreMe  of  its  mass,  or  when  the  drMag  of  the  ice- 
takles  one  over  the  other,  or  the  enormona  aad  eoastaatly 
aceomnlating  coveting  of  snow  places  limits  10  the  pene- 
tration of  the  cold,  while  therefore  the  thickness  which 
ice  in  free  fortnation  attains  is  comparatively  small,  fields 
of  ice  from  30  to  40  feet  high  arc  met  with  in  the  Arctic 
Seas  ;  but  these  are  the  result  of  the  forcing  of  icc  t.ibies 
one  over  the  other  by  pressure,  and  are  ccsi^raitd  by 
the  name  of  'old  ice,'  which  differs  from  young  ice  by  its 
greater  density,  and  has  a  still  greater  affmity  with  the 
ice  of  the  glacier  when  it  exhibits  coloured  veins." 

It  seems  evident,  then,  that  the  |  .laeocrystic  ice,  like 
the  ioc  in  which  the  T^Uthog  was  besetp  is  not  the  result 
of  diiect  fteeiing of  taiyer on  layer, hot  toagicnt  extent 
the  resoh  of  pressure,  by  which  a  wide  field  may  be 
broken  up,  and  the  pieces  so  piled  over  each  other  as  to 

'  *  Vew  Landt  wiihin  th*-  Arctic  Circle.  Namliw  of  tSe  Diieortrin  of 
Ac  Aa«tr»D  Ship  Ttptthaff  ia  tbc  Yean  il7a->S74.''  By  Julia*  Fkycr.cae 

•rihaGawMaemol  ilMSmdiiiMb  IUm  cm  mmumt  lUoMraMMi 
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form  impissable  mountains  and  valleys.  How  this  is 
accomplished  may  be  learned  Crom  the  impresilw  desctip- 
tion  of  Lieut.  Payer  : — 

"A  dreadful  day  was  the  13th  of  October'  a  Sunday ; 
it  was  decisive  of  the  fate  of  the  expedition.  ...  In  the 
morning  of  that  day,  as  we  sat  at  breakfast,  our  floe  burst 
acrois  immediately  under  the  ship.  Rushing  on  deck, 
we  discovered  that  we  were  snnminded  aad  sqneeied  by 
the  ice :  the  after  part  of  the  ddp  eras  already  nipped  and 
pressed,  and  the  rudder,  which  wai  the  first  to  encounter 
its  assault,  sliook  aiui  groaned  ;  but  as  its  great  weight 
did  not  admit  of  its  being  shipped,  we  were  content  to 
lash  it  lirinly.  We  next  sprang  on  the  ice,  the  tossing 
tremulous  motion  of  which  literally  filled  the  air  with 
noises  as  of  shrieks  and  howls,  and  we  quickly  got  on 
board  all  the  materials  which  were  lying  on  the  floe,  and 
bound  the  fissures  of  the  ice  hastily  together  1^  ice- 
anchors  and  cables,  fitliig  them  up  with  snow,  to  the 
hope  that  frost  would  complete  oar  work,  though  we  Idt 
that  a  sinda  heave  might  shatter  our  lahoors.  But,  just 
as  in  the  nrings  of  a  people,  the  wave  of  revolt  spreads 
on  every  side,  so  now  the  ice  uprose  against  us.  Moun- 
tains threateningly  reared  themselves  from  out  the  level 
fields  of  ice  and  the  low  groan  which  issued  from  its 
depths  grew  into  a  deep  rumbling  sound,  and  at  last  rose 
into  a  furious  IioaI  ,-\s  of  m)na<.is  of  voices.  Noise  and 
confusion  reigned  supreme,  and  step  by  step  dcsfruciion 
drew  nigh  in  the  crashing  together  of  the  neals  of  ice. 
Our  floe  was  now  crushed,  ana  its  blocks  piled  up  into 
mountains,  drove  hither  and  thither.  Here  they  towered 
fathoms  high  above  the  shipu  and  forced  the  protecting 
timbers  of  massive  oak^  as  it  in  mockery  of  their  purpo*e, 
against  the  hull  of  the  vessel ;  there  masses  of  ice  fell 
down  as  into  an  abyss  under  the  ship,  to  be  engulfed  in 
the  rushing  waters,  so  that  the  quantity  of  ice  beneath 
the  ship  was  continually  increased,  and  at  last  it  began 
to  raise  her  quite  above  the  level  of  the  sea." 

It  can  easily  be  imagined  that  were  ice  which  had  been 
subjected  to  such  a  process  to  get  jammed  jiermanently 
into  any  position,  it  would  become  a  formidable  barrier  to 
all  passage  over  or  beyond  it  But  the  question  anses— 
Does  such  mountainovs  ice  never  break  up  ?  Are  these 
areas  m  the  Arctic  b»to  eternally  covered  srith  such  ice^ 
oris  there  a  perpetual  movement  going  on  all  over  tbe 
Polar  region  ?  That  the  pilseocrystic  ice  is  not  a  fixtuie 
in  the  position  in  which  our  expedition  found  it  we 
endeavoured  to  show  in  a  previous  article ;  if  the 
observations  of  Hall  and  his  parly  are  to  be  trusted, 
and  we  believe  they  arc  perfectly  reliable,  the  southern 
latitude  of  the  formidable  barrier  must  change  con- 
siderably. That  there  is  an  open  Polar  Sea  we  do 
not  think  there  is  the  least  ground  for  believing.  So  far 
as  we  have  seen,  its  only  serious  advocate  is  Dr.  Hayes, 
one  of  its  surviving  "  discovercrj,"  and  it  is  not  to  be  at 
all  wcmderad  at  that  he  should  ding  fondly  to  his  pet 
theory.  It  is  to  be  regretted  that  he  did  BOt  wait  lor 
Capt  Nares's  report,  ere  he  rushed  to  nn  attade  of  the 
conduct  and  results  of  the  English  ex;>  '  i.ioo  ;  he  might 
then  have  spoken  more  coolly  and  couric-jusly.  At  Cap: 
Fligely  Lieut.  Payer  came  upon  a  large  stretch  of  open 
water  which  one  less  well-informed  and  with  less  of  a 
scientific  training  might  at  once  have  eagerlv  taken  for 
the  border  of  an  "open  Polar  Sea."  Not  so  Lieut.  P.ner, 
who  has  no  faith  in  such  a  dream  ;  he  took  his  open  water 
for  what  it  undoubtedly  was  seen  to  be  on  carend  inspec- 
tion, a  polynia,  or  water-hole.  Here  is  his  opinion  00  the 
question.  After  refcnring  to  the  eiverieaoes  of  previoos 
explorers  he  says : — 

"  Those  propitious  ice-years  amount,  therefore^  to  no* 

thin^  more  than  a  greater  recession  ol  the  outer  ice-bonicr 
— tritiing  when  compared  with  the  mighty  whole-HW  to  an 
increased  navigability  of  certam  coast  waters,  or  to  a  local 
loosening  of  the  inner  polar  ice-net.  In  reality  the  whole 
Arctic  See,  with  lit  oouBtle9aaoe>fieldt  end  floes,  and 

as 


uiyiu^cu  by  LiOOQle 


83 


NATURE 


[Nov.  23,  1876 


web  of  fine  interlacing  water-ways,  is  nothing  but  a  net 
constantly  in  motion  Irom  local,  terrestrial,  or  cosmical 
causes.  All  the  changes  and  phenomena  of  this  mighty 
network  lead  us  to  infer  the  existence  of  frozen  seas  up  10 
the  Pole  itself ;  and  according  to  my  own  experience 


gained  in  three  expeditions  I  consider  that  the  states  of  Iht 
ice  between  82°  and  90°  N.L  will  not  essentially  differ 
from  those  which  have  been  observed  south  of  latitude  82'  ; 
/  in^litu  rather  to  the  belief  thai  they  will  be  found  uvru 
instead  of  better." 


NooB  oa  Dc:cniber  )i,  1873 


This  is  almost  prophetic  of  the  results  obtained  by  the 
English  expedition,  and  is  one  more  proof  of  the  accu- 
racy of  their  observations.  Still  that  there  are  one  or 
more  bodies  of  open  water  in  the  polar  basin,  bodies 
which  are  never  permanently  frozen  over  seems  evident 
from  even  the  comparatively  little  information  wc  have. 


Hall  saw  only  water  and  easily  penetrable  ice  where  our 
sailors  were  bafdcd  by  the  impenetrable  ancient  ice. 
This  simply  shows  that  there  is  a  constant  shifting  of  the 
southern  ice  border,  but  that  its  position  and  that  of  what- 
ever open  water  exists  within  the  basin  itself  will  ever  be 
so  favourable  as  to  enable  a  ship  to  navigate  to  the  Pole 
is  to  us  quite  incredible.  That  the  polar  ice,  like  all  other 
phenomena,  is  subject  to  some  laws  in  its  movements,  we 
must  believe  ;  what  these  are  we  as  yet  know  not,  but  that 


Ictlicrsk  u  the  Buc  of  tha  Muldcndorf  Glacier 

The  ice  seems  to  be  in  almost  constant  motion  within  the 
basin  except  in  the  immediate  vicinity  of  coasts,  and  in 
order  that  this  may  happen  there  must  be  open  spaces 
somewhere.  The  southern  edge  of  the  Novaya  Zemlya 
ice  varied  in  the  years  187 1-3-4  by  about  300  miles,  and 


The  View  from  Cape  Tyrol.    CollinWB  Fiurd— Wiener  Neiuliilt  liUaJ 

they  have  some  connection  with  the  sun-spot  period,  is 
most  likely.  These  and  other  points  can  only  be  satis- 
factorily settled  by  an  international  ring  of  Arctic  obwi' 
vatories. 

As  to  the  future  of  the  polar  question,  Payer  believes 
that  the  davs  of  large  expeditions  are  past,  and  that  until 
we  are  able  to  devise  some  aer  al  method  of  reaching  or 
crossing  the  polar  area,  wc  ought  to  content  ourselves 
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with  completing  our  knowledge  of  what  has  been  dis- 
covered, and  carrying  on  observations  on  the  plan  pro- 
posed by  Lieut.  Weyprecht.  Still  that  there  will  be 
attempts  to  penetrate  farther  northwards  we  think  is  very 
likely  ;  and  should  any  other  nation  surpass  the  latitude 
attained  by  Markbam's  party,  or  even  find  the  secret  of 
the  pole  itself,  the  English  nation  will  not  grudge  it  the 
honour.  Ballooning  has,  since  the  return 
of  our  expedition,  been  frequently  advo- 
cated as  a  means  of  polar  exploration, 
and  It  may  be  interesting  to  mention  that 
more  than  twenty  years  ago  Parry  used 
bJIoons  as  a  means  of  scattering  mcs- 
sa)>es  while  his  ship  was  frozen  up. 

The  meteorological  obser%'ations  of  the 
Austrian  expedition  are  likely  to  be  of 
the  greatest  value  when  fully  published. 
Some  data  are  given  in  the  appendix,  and 
a  few  extracts  in  the  text  from  Admiral 
▼on  Wullersiorf-Urbair's  analysis  of  them. 

The  observations  made  use  of  by  Ad- 
miral V.  WuUerstorf-Uibair  are  those  of 
the  winds,  including  both  direction  ai>d 
force,  and  such  of  the  astronomical  obser- 
vations as  served  to  fix  the  positions  of 
the  ship  while  it  drifted  in  the  ice  from 
Novaya  Zemlya  to  Franz  Josef  Land. 
The  results  were  published  in  two  charts 
in  Petermann's  Mittheilungin  in  1875, 
which  show  the  positions  of  the  ship  from 
August  34.  1873,  to  November  i,  1873, 
and  the  mean  direction  of  the  wind  at  the 
same  times.  They  are  deeply  interesting  from  the  light 
they  seem  to  cast  on  the  air  and  sea  currents  over  this 
portion  of  the  Arctic  Sea.  Speaking  generally,  during 
the  hrst  half  of  the  course,  or  from  October  to  the 
beginning  of  February,  westerly  and  southerly  winds  pre- 
vailed and,  during  the  latter  half 
easterly  and  nortbeily  winds ;  these 
vinds  being,  it  may  be  remarked,  in 
accordance  with  the  mean  distribu- 
tion of  atmospheric  pressure  for  the 
difierent  regions  and  months  respec- 
tivd^.  The  ice-drift  followed  ap- 
proximately a  similar  course,  subject 
apparently,  however,  to  deflections 
wtiich  may  be  supposed  to  be  due  to 
the  coasts  of  Novaya  Zemlya  and 
Franz-Iosef  Land,  and  to  powerful 
icc-dihus  from  the  Kara  Sea  and  from 
the  sea  to  eastward  of  Franz-joscf 
Land.  From  the  investigation  so 
as  carried  out,  it  is  concluded 
that  in  the  sea  lying  between  Novaya 
Zemlya  and  Franz-Josef  Land  the 
existence  of  a  sea-current  is  probable, 
the  prevailing  winds  being  also  in 
accordance  with  this  supposition,  and 
that  a  great  expanse  of  sea  to  the 
noah  and  north-east  of  Novaya 
Zemlya  is  also  probable 

We  look  forward  with  much  inte- 
rest to  the  publication  of  the  detailed 
account  of  the  meteorological  work  of 
this  expedition  for  the  elucidation  of 
several  questions,  such  as  the  remark- 
able changes  in  the  course  of  the  ice- 
dnft  in  the  end  of  1873  and  beginning  of  lS73,viewed  in  con- 
nection with  the  weather  of  Northern  Europe  at  the  time. 
Thus,  at  Archangel  the  barometer  rose  on  November  4  to 
30476  inches,  fell  on  the  8th  to  29'ii8  inches,  and  on  the 
following  day  the  temperature  rose  to  33°'8  ;  immediately 
after  this  the  wind  shifted  from  S.W.  to  N.E.,  temperature 
fell  to  -  i3°'o  on  the  iith,  and  the  barometer  rose  to 


30717  inches  on  the  13th.  The  great  deviation  in  the 
course  of  the  ice-drift,  which  extended  from  November 
9,  1872,  to  February  2,  1873,  began  with  this  rise 
of  the  barometer,  shift  of  the  wind,  and  fall  of  the 
temperature  at  Archangel.  Again,  during  January,  1873, 
the  mean  height  of  the  barometer  was  30'027  inches 
at  Archangel ;  29"826  inches  at  Kera,  on  the  west  ccast 


Parhelia  00  iha  Com!  of  Novajra  Zcalya. 

of  the  White  Sea ;  39*838  inches  at  Vardo  and  29-770 
inches  at  Alten,  both  in  the  extreme  north  of  Noiway  ; 
29*329  inches  at  Thorsbavn,  Faro  ;  and  29*131  inches  at 
St>kkisholm,  Iceland.  In  connection  with  the  remark- 
ably disturbed  state  of  the  atmosphere  in  this  arctic  and 


tea  Preuun  is  the  Polu  NigfaiL 

sub-arctic  region,  as  indicated  by  these  figures,  it  is  to  be 
remarked  that  it  was  just  during  this  time  that  the  mo«t 
remarkable  deviation  from  the  general  course  of  the  ice- 
drift  took  place.  On  January  2  the  course  suddenly 
changed  from  a  north-north  westerly  direction  to  a 
direction  almost  due  east,  which  was  steadily  maintained 
u&tiU  February  3,  when  it  again  suddenly  changed 
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to  a  north  north-westerly  direction,  the  ship  having 
drifted  between  these  dates  from  66°  50'  to  73°  20'  long.  EL 

No  more  powerful  argument,  wc  thinic,  could  be  ad- 
dttced  than  these  facts  for  the  establishment  of  a  series 
of  Arctic  observatories  ;  the  influence  of  the  changing 
il^ic  conditiont  on  the  cUinate  of  Europe  is  unmiiuk- 
■bfe,  and  a  kaeirfMlse  of  vliM  dieae  ooodiUoDt  ai^  and 
what  lam  Aejr  ait  nlleet  to^  iMnnld  nadMbiedljr  be  of 
fieat  practical  value. 

The  chapter  on  the  aurora  is  rery  interestine  ;  it  con- 
tains the  valuable  obsei^ations  by  Lieut.  Weyprecht, 
which  wc  published  in  Nai ukk,  vol.  xi.,  p.  368.  Con- 
trar)'  to  the  experience  of  our  own  expedition  and  others 
in  high  latitudes  on  the  American  side,  the  auroras  seen 
by  the  Te^etthpff  were  remarkably  brilliant  No  sound 
of  any  Icind  was  observed  to  accompany  the  phenomenon. 

Lieut  Payei*!  work,  though  professing  to  be  only  a 
popular  sanative  of  the  expedition,  contaiat,  it  will  be 
aaen,  mudi  of  mat  ackatific  iniem^  and  wa  repeat  that 
ia  the  discasnon  of  tiw  mate  of  ow  omi  eneditioo. 
his  observatiMis  aad  condurioas  will  be  fnuia  of  leal 
valuA 


OUR  INSECT  FOES 
'T^HE  receipt  of  the  eighth  Annual  Keport  on  the 
^  noxioii?,  Ijencficial,  and  other  insects  of  the  State  of 
Missouri,  and  the  conferences  on  insect  destruction  in 
connection  with  the  Paris  Insect  Exhibition  recently  held, 
bring  again  prominently  forward  the  question — what  arc 
we  to  do  to  cope  with  our  insect  foes  ?  Mr.  Riley,  the 
State  entomologist  for  Missouri,  in  his  reporL  gives 
acconot  of  five  boiIoim  insects— the  Colorado  Potato* 
beetle  iPtrytkura  Itylfym/r,  Say),  the  Canker  Worms 
(PafMoita  venratiO  Mid  (Ant'top/eryx  pometaria),  the 
genus  Paleacrita  being  a  new  one ;  the  Army  Worm 
{Leucania  unipunctn,  Han.),  the  Rocky  Mountain  Locust 
{Caloptiitus  sprrtus,  Tho.),  and  the  Grajie  I'hyllnxt-r.i.  In 
each  c.ise  an  account  is  given  of  the  estiniated  .amount  of 
ciatnaf;c  done,  and  the  proposed  methods  for  atiacking 
the  eneoiy,  as  well  as  the  life  history,  so  far  as  is  known, 
of  the  insect  itself.  While  the  damage  by  Colorado 
Bertie  during  187;  was  less  than  usual,  owing  to  the 
excessive  wet  drowning  the  broods,  and  the  Army  Worm 
did  conparattvely  littk  damage,  the  devastation  caused 
by  the  ncost  was  unusually  heavy.  Mr.  Riley  gives 
sepanMdy  the  accounu  of  different  counties  of  the  State. 

One  or  two  quotations  will  serve  to  indicate  the  gravity 
of  the  question,  what  is  the  remedy  to  be  adopted  For 
example,  m  the  account  of  Jackson  County — "  All  kinds 
ol  (;  I  owing  crops  disappeared  before  the  black  dead  line 
of  their  advance.  .  .  .  With  all  the  crops  of  wheat,  rye, 
oals,  n.ix,  clover,  com,  gardens,  and  pastures  consumed 
in  defiance  of  every  human  effott  to  stay  the  general 
devastation,  the  fields  being  as  bare  as  the  public  roads, 
the  outlook  was  gloomy  beyond  description.  Many  gave 
up  in  despair  and  left  the  county."  So  great  was  the 
destitution  that  relief  meetings  wen  hela,  the  story  of 
snfliering  being  that  many  were  reduced  to  a  scanty 
supply  of  bread.  Take  again  Buchanan  County  'written 
June  7) :  "  The  crop*  arc  all  destroyed  now,  together  with 
meadows  .and  pastures."  A^ain,  Bates  County  :  our 
crops  and  pastures  eaten  otT  until  they  arc  as  bare  as  in 
mid  winter."  .St.  Clair  County  ;  "  The  terrible  sights  of 
the  cruel  war  are  now  being  outdone  by  the  cruellest 
of  sii;hts— starvation."  And  SO  on  with  a  luge  proportion 
of  the  counties.  Some  counties  were  so  fortunate  as 
to  escape  with  small  damage.  The  told  loss  to  the 
State  for  the  year  is  set  down  at  9i5^Gaayooa  A  day  of 
supplication  to  Almighty  God,  widi  fastiog,  was  oidered 
«B  June  3  by  die  Governor.  Mr.  Riiey,  however, 
repudiates  the  idea  that  this  calamity  was  a  divine 
visitation,  and  tjuotcs  from  a  speech  he  made  in  the  pre- 
vious May,  in  which  he  said,  *'When  I  suggested  last 


winter  that  a  law  should  be  passed  ofTerinp  a  bounty  for 
the  eggs,  the  idea  was  ridiculed,  but  the  people  sec  no* 
how  wise  such  a  course  would  have  been.  A  few  thousand 
dollars  appropriated  by  the  legislature  for  the  purpose 
would  have  been  the  means  of  averting  the  present  Injury  ■* 
(P- 93)*  The  accounts  given  from  some  States  describe 
the  air  as  thldt  with  locusts  on  the  wing,  so  that  darkness 
as  of  twilight  was  pcodnced.  We  fortunately  in  England 
do  not  snirer  from  the  loeust,  but  we  may  learn  a  lesson 
as  to  what  is  the  course  considered  necessary  for  coping 
with  insect  ravages.  Nothing  short  of  an  Act  of  Coi^pea 
to  enforce  the  action  to  be  taken  seems  to  be  regarded  as 
of  any  real  use.  Although  districts  have  previously  suf- 
fered to  the  verge  of  starvation,  wt-  find  Mr.  Riley  saying 
(p.  132),  "  It  is  very  evident  that  if  anything  can  be  done 
at  all  in  averting  this  evil,  it  must  be  done  by  national 
means.  I'he  advantage  of  having  the  matter  properly 
investigated  by  the  national  government  has  been  repeat- 
edly urged  by  many  prominent  persons  in  the  west  best 
competent  to  judge."  Societies  have  recently  passed 
fcsolutions,  the  resohttions  have  led  to.  a  mcmotial,  aad 
the  memorial  to  the  iatrodnction  of  two  bills  into  Con- 
gress. The  one  proposed  the  appointment  of  a  commii- 
sion  of  three  by  the  Commissioner  of  Agriculture,  who 
are  to  report  on  the  best  means  of  preventing  incursions 
of  the  locusts.  The  other  proposed  that  the  Secretary  of 
the  Interior  shall  appoint  a  board  of  three  entomologists 
on  the  r.omin.nion  of  the  National  Ac.idemy  of  Sciences. 
They  were  to  report  on  noxious  insects  generally,  and 
"as  soon,  als0|  as  the  information  gathered  shall  enable 
them,  the  coaadnioners  shall  compile  practical  instruc- 
tions for  the  aopptessioo  of  the  dinierent  insects  referred 
to.*  The  amendments  to  boA  these  bills  were  finally 
adopted  in  this  form  :— "  That  it  shall  be  die  duty  of  the 
Commissioner  of  Agricuhure  to  investigate  and  gather 
information  relative  to  those  insects,  &c.  .  . .  and  to  make 
public  from  time  to  time  such  information  and  practical 
instnictions  for  the  suppression  of  the  different  insects." 
This,  Mr.  Riley  remaiks,  is  what  people  outside  the 
senate  were  in  the  habit  of  siippos-ng  to  be  his  duty. 
The  chief  practical  suggestion  Mr.  Kilcy  has  to  make  is 
that  State  aid  should  be  given  for  bounties  of  so  many 
cents  a  bushel  for  the  young  insecu  while  hatching.  It 
will  be  some  time,  however,  befiwewe  shall  know  what  the 
Commissioner  of  Agriculture  proposes  to  bams  done  Dr. 
Lecontc,  in  his  address  befim  the  American  Association 
for  the  Advancement  «f  Science  at  Detroit  last  year, 
urged  the  need  for  a  law  to  compel  farmers  to  destroy 
insects  on  their  lands  at  a  particular  time. 

Let  us  now  turn  to  what  has  been  done  in  France. 
Wc  have  already  in  a  note,  a  few  weeks  ago,  mentioned 
the  way  in  which  it  is  sought,  through  the  elementary 
schools,  to  spread  a  Icnowledge  of  practical  entomology. 
It  remains  now  to  refer  to  the  attempts  at  legislation. 
As  far  back  as  1732  a  law  was  passed  ordering  farmers 
and  landowners  to  destroy  the  caterpillars  on  their  lands 
under  a  penalty  of  fifty  Itvrea.  This  173a  law  was 
renewed  by  prescriptions  in  1777  and  17^.  Daring  the 
revolution,  fines  were  abolished  and  rewards  for  destruc- 
tion were  substituted.  It  was  found  this  plan  was  of  no 
practical  use.  In  1796  the  law  known  as  that  of  26 
Ventose,  an.  iv.  was  passed.  It  enacted  that  the  destruc- 
tion of  caterpilliars  should  be  effected  by  the  owners  or 
tenants  of  land,  and  that  if  they  neglected  to  du  it  the 
adjoints  were  to  have  it  down  and  recover  the  expense 
from  the  negligent  owner  or  tenant.  The  public  lands 
were  to  be  done  at  public  cost,  and  the  Commissaarti 
Direetain  ExiaMf  were  to  visit  the  districts  to  see  that 
all  been  carried  out  The  penalty  fixed  was  not  less 
than  three  nor  more  than  ten  days  labour,  in  additiaa  to 
repaying  the  capCBses  incurred  by  the  employment  of 
workmen.  This  law,  made  in  1796,  is  still  the  law  for 
France,  though  practically  it  is  not  put  in  force.  The 
local  officials  were  found  to  hesitate  in  the  performance 
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of  the  duties  laid  down  for  them,  those  even  who  were 
disposed  to  carry  them  out  saw  how  useless  it  was  for  one 
district  to  be  deaied  while  adjoining  districts  remained 
as  wneticaltf  breeding  grounds  for  the  pesta.  That  a 
wowable  law  is  wanted  has  b^en  shown  bv  tbe  at> 
tempts  in  1839,  1849,  i8;i,  and  1873,  tointnkrace  a  bill 
that  ^hall  repeal  the  old  law  and  substitute  one  that 
could  be  worked.  The  first  two  attempts  fell  thr  ugh 
in  consequence  of  dissolutions,  the  coub  (fitat  interfered 
with  that  nf  i85i,but  the  proposal  of  1872  was  considered 
in  March,  1873.  passed  a  first  reading;  Dtcmbcr,  1S74,  a 
second  on  January  5,  1875  ;  while  the  amendments  were 
under  discussion,  however,  M.  Docuing,  the  proposer,  died. 
Last  May  a prtjtldu  im,  based  on  M.  Ducuing's  proposal, 
and  lomewbat  modified  in  accordance  with  the  discussion 
on  the  amrndments,  was  introduced  bw  MM.  de  la 
Scotiire,  Grivart,  and  the  Comte  de  BouiM  They  pro- 
pose tile  law  to  apply  to  all  harmful  insects,  the  duty  of 
deatmction  being  imposed  on  the  landowners  and  tenants. 
The  time  of  the  year  to  be  selected  for  the  destruction  is  to 
be  made  known  by  the  prefect  v  ho  wjl]  have  scientific 
advice;  the  maires  and  i  n:niMi^sionaircs  are  to  see 
that  the  law  is  carried  out  ;  in  cases  of  neglect  they  are 
to  have  the  work  done,  and  recover  the  cost  from  tho«e 
who  should  have  done  it  Special  provisions  are  made 
for  public  lands,  lands  bordering  on  roads  and  railways. 
The  fines  are  to  range  from  to  to  35  francs  for  a  first 
oHiBBcei  Tbe  aitidcs  diat  refer  to  the  piMeeiioii  of  IMa 
that  cat  insects  are  not  applicable  to  the  wants  of  Bof^and 
as  we  already  have  legislation  on  that  subject  But  for' 
jrears  the  want  of  some  definite  action  to  cope  with  "  our 
msect  foes  "has  been  over  and  over  ajjain  the  subject  of 
artu  les,  speeches,  and  letters  to  the  public  pres5.  The 
experunce  of  Fram  e  and  America  is  that  farmers  must 
be  compelled  to  look  to  their  own  interests.  The  dep.Tit- 
ment  of  practical  entomology  under  the  direction  of  the 
Committee  of  Council  on  Kducation  is  designed  to  give 
information  regarding  England's  insect  pests,  but  tbe 
oncstioBicmains^Howis  toe  knowledge  to  be appUed  for 
the  pnclical  |ffod  of  the  cmiDiry  ? 

In  coonection  witii  dils  important  subject,  the  following 
extract  from  a  Memorandum  of  the  Canadian  Minister  of 
Agrictilture,  in  reference  to  a  despatch  of  the  Secretary 
01  State  for  the  Colonies,  OD  the  subject  of  the  Colorado 
Beetle  is  interesting  : — 

''The  remedies  which  necessity  has  tauj;ht  on  this  side 
of  the  Adantic  are  such  as  to  teijuirr  for  tlicir  application 
the  joint  cfiort  of  the  community  at  large,  kept  alive  to 
its  interests  and  duties  by  tbe  authorities,  and  men  of 
devotedness  to  ti  c  common  welfore.  These  remedies  arc 
(i)  Searching  for  and  crushing  every  potato^beetle  wbere- 
evcr  found ;  (3)  Frequent  visits  to  the  potato-fields,  and 
lesicUBg  for  the  eggs  deposited  on  the  under-side  of  the 
leaves  m  die  potato*vine;  and  (3)  Watching  for  the 
prcsenre  of  the  larva:  on  the  buds  and  on  the  leaves  of 
the  plant,  in  order  to  destroy  them  by  means  of  Paris 
green,  the  only  substance  yet  discovered  to  be  cdtctu.illy 
operative  on  a  large  scale  for  the  destruction  of  the  insect 
in  Its  larva  state.  ISv  tht-sc  nn-.'iis,  and  by  these  iijrit.s 
only,  the  invaded  American  States,  and  the  Western  part 
of  Canada,  have  been  able  to  secure  potato-crops  in  a 
measure  commensurate  with  the  care  and  energy  bestowed, 
and  by  similar  mrans  only  can  the  invasion  be  retarded 
and  lessened  in  its  effects.  No  measure  has  been  taken 
hi  Canada,  for  reasons  given,  to  prevent  the  falling  or 
creepirg  of  individual  insects  on  board  ships  loading  in 
Dominion  seaports.  There  i<,  however,  almost  a  Certainty 
that  the  environs  of  Montre.il  will  be  invaded  next  year, 
and  with  that  prospect  in  view,  general  orders  may  be 
given  to  public  ofticcrs  and  employes  of  the  ports  to  look 
for  and  dtstroy  any  beetles  vfhich  m  glu  be  observed  on 
the  wharves,  on  sheds,  on  packages  of  ^;oods  to  be  em- 
harked,  or  00  board  ships.  A  general  appeal  might  also 
be  nuMe  to  all  person*  IhaviDf  to  deal  wm  the  nipping 


for  assistance  in  the  execution  of  such  preventive  mea- 
sures. The  undersigned  respeotfolly  recommends  the 
adoption  of  such  precautionsi  heyend  whidi  he  4lees  aei 
see  that  there  is  anything  witfdtt  the  power  of  On  Gsbep 
diaii  Govemmeot  to  do. 


CARL  JEUNEK 

DR.  CARL  JELINEKwas  bom  at  Brunn,  in  Mora- 
via, on  October  23,  1S2?  He  entered  the  Uni- 
versity of  Vienna  in  1839  as  a  student  of  law,  but  soon 
thereafter  his  attention  was  turned  more  exclusively  tO 
the  mathematical  and  physical  sciences.  In  1843  he 
assisted  in  tbe  work  of  the  Vienna  Observatory,  and  in 
1847  was  appointed  assistant  in  the  observatory  of  Prague. 
It  was  while  assisting  in  the  work  of  the  Vieima  Obser' 
vatory,  then  luder  tlw  direction  of  Kreil,  that  his  Inteiest 
in  exact  ohoervetioas  fai  the  fields  of  meteerelc^  and 
magnetism  was  awakened— an  interest  deep  and  strong, 
which  soon  merged  in  a  life-sacrifice  to  the  furtherance  of 
these  sciences. 

It  is  not  nfiessirv  here  to  dwell  upon  his  connection 
with  the  events  of  1S48  further  than  to  say  that  the  hi^h 
moral  qualities  for  which  he  was  in  after  life  so  remark- 
able were  even  then  conspicuous,  and  that  the  knowledge 
he  then  acquired  of  men  and  affairs  was  an  invaluable 
training  for  the  successful  discharge  of  tbedotica  of  dw 
public  offices  he  afterwards  filled* 

His  first  important  contribution  to  scieooe  was  a  paper 
published  in  iSco  on  the  construction  of  self-registermg 
meteorological  instruments,  an  important  department  of 
practical  science  to  which  he  continued  to  make  contri- 
butions down  to  the  last.  Indeed  the  last  published 
number  of  the  Journal  of  the  Austrian  Meteorological 
Sociriy  opens  with  the  last  of  a  series  of  articles  by  him 
on  iliis  subject.  He  was  appointed  in  1852  Professor  of 
the  higher  mathematics  in  the  Polytechnic  School  at 
Pragrue.  Eleven  yeeis  afterwards,  or  in  1863,  he  returned 
to  Vienna  as  successor  to  Kreil,  the  first  director  of  the 
Central  Institute  for  Meteorology  and  Magnellani  at 
Vienna.  In  this  new  sphere  his  remarkable  powers  of 
administration  and  organisation  had  foU  scopes  The 
influence  of  this  calm,  eager,  untitliig,  end  deSuvsighted 
worker  and  administrator  was  immematety  fott  A  new 
spirit  was  infused  into  the  m.ichineiy  of  the  institute,  its 
resources  were  increased,  connections  were  formed  on  all 
sides  with  the  similar  institutes  and  societies  of  other 
countries,  and  its  annual  publications  were  enlarged  and 
improved  ;  and  in  the  course  of  time  not  the  least  im- 
pottant  change  was  effected  by  the  erection  of  new  build- 
ugs  for  the  neteorahifical  Institnte  on  the  Hohe  Warte 
— an  open  commanding  position  on  the  outskirts  of 
Vienna— thoroughly  equippied  with  all  the  instmmeots 
required  for  meteorological  and  magnetical  observation 
of  the  most  improved  construction,  and  placed  in  positions 
which  indicate  a  clear  perception  of  the  problems  to  be 
investigated  and  the  methods  by  which  the  observational 
data  for  their  solution  might  be  obtained. 

On  June  14,  1864,  he  was  elected  a  corresponding, 
and  on  August  3,  1866,  a  full  member  of  the  Imperial 
Academy  of  Sciences  at  Vienna.  In  1S64  he  became  a 
member  of  the  Unterrichtfrath,  and  from  187010  1873 
acted  as  secretary  of  the  High  Schools  for  technology 
and  tbe  schools  for  industry  and  commerce,  and  brought 
to  bw  on  the  discharge  of  these  duties  the  matured 
results  of  science,  a  suong  will,  and  an  eagerness  and 
activity  that  sever  flagged,  whicb  were  piodactive  of  tlm 
best  results  to  the  interests  of  the  department  he  served. 
His  public  services  were  recognised  when  he  retired  from 
the  education  department  in  1873,  by  having  conferred 
on  him  the  title  and  rank  of  Hofrath  and  the  dktiaction 
of  Knight  of  the  order  of  tbe  Iron  Crown. 
It  i^liONever,  in  meleonloCTtlM  ^  appeerses  an 
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original  investigator  endowed  with  as  extfaordioary  capa- 
city for  work.    In  these  respects  meteorology  is  perhaps 

the  sternest  of  the  sciences  in  exacting  from  those  of  its 
votaries  who  make  any  permanent  contribution  to  its 
literature  not  only  keen  scientific  insight,  but  also  cournce 
to  encounter  for  Ncars,  if  neec!  be,  the  conit.mt  cituili^ery 
of  calculations  before  the  end  sought  can  be  attained. 

That  Dr.  Jelinek  published  scarcely  any  important  work 
on  mcleondogy  from  1850  to  1865  need  excite  no  surprise 
if  we  keep  in  view  the  great  and  important  vorks  on 
Austrian  meteofology  wbidi  appeared  in  quick  succession 
ftoflu  Us  pen  between  the  years  1865  and  1870.  The 
papers  here  referred  to,  about  ten  in  number,  several  being 
really  voluminous  productions,  are  all  of  them  rich  in 
weM-digc'itct!  t^ibular  matter,  which,  in  relation  to  the 
subjects  discussed,  is  of  the  most  satisfying  character. 
The  paper  on  the  five-day  mean  temperatures  at  Austrian 
stations  from  184810  contains  130  closriy-prinlcd 

quarto  pages  of  tables.  Ainong  the  subjects  discussed  in 
these  papers  are  the  mean  annual  and  monthly  distribu- 
lioa  or  atmospheric  pressure  and  thunderstorms,  and  the 
annualf  monthly,  five-day,  daily,  and  boorly  distribution 
of  temperattnre  over  the  Anatiiait  Empire ;  the  tempera- 
ture of  Vienna  for  the  niae^  years  uom  1775  to  1864 
dans  supplying  data  calctilated  to  dirow  l^ht  on  not  a 
few  cosmical  questions  ;  the  cold  weather  which  occurs 
in  May,  and  the  storms  of  November  and  December, 
1866.  An  important  result  of  this  work  is  that  over  the 
whole  of  Austria  a  closely  approximate  statement  can  be 
given  as  to  how  far  the  tLmpetaiore  as  observed  at  any 
hour  of  any  day  of  the  year  is  above  or  below  the  average. 
In  addition  to  the  abwn^  be  wrote  his  admirable  and 
well-known  "Anieitung  ru  Meteorologischcr  Beobach- 
tungen, '  which  has  already  in  the  present  year  reached 
its  third  edition,  and  in  1866  established  and  edited, 
jointly  with  Dr.  Hann,  the  y&umal  of  the  Austrian 
MeteoR>la«tcal  Society,  which  is  published  fortnightly, 
and  which,  from  its  liberal  and  catholic  spirit,  and  the 
position  in  ^ricncc  it  has  attained,  stands  alone  among 
meteorological  publications.  In  1S65  he  succeeded  in 
introducing  telegraphic  weather  reports  in  Austria.  Dr. 
Jelinek  was  also  Secretary  of  the  Meteorological  Society 
of  Austria,  and  the  important  services  he  rendered  in 
connection  with  the  Meteorological  Congresses  at  Leipsig 
and  Vienna  are  well  known. 

Thus  the  Austrian  Meteondogical  lutitatc^  under  Dr. 
Jdinek's  management,  has  not  merely  made  observations 
and  WibHahed  ttWilta»  but  it  has  also  discharged  the 
Ibnctwns  of  a  discussing  body  of  a  high  order.  The 
domain  of  meteorology  in  which  Dr.  Jelmek  takes  the 
highest  position  is  tti.it  which  is  concerned  with  the  dis- 
cussion of  avcraf^cs,  taking  the  term  in  its  widest  signifi- 
cance. It  is  here  wh«  rc  his  scientific  insight  apf>ears  to 
the  best  advant:ii;c.  We  may  refer  in  illustration  to  the 
judicious  use  he  makes  of  the  method  of  differentiation  in 
the  discussion  of  such  problema  as  the  normal  atmo- 
sfdieric  pressure  in  Aiutiia  during  the  months  of  the 
year.  He  does  not  commit  the  mistake  of  taking  different 
terms  of  years  for  difiiereat  idaces,  according  as  observa- 
tions at  each  plaoe  were  available,  but  by  the  application 
of  the  method  of  diflSerentiation  he  practically  takes  the 
same  terms  of  months  and  years  for  all  places.  In  all 
his  writings  there  is  evinced  the  greatest  care  to  .ivoid 
giving  cxt  rcssion  to  any  view  or  speculation  unless  he 
had  taken  the  trouble  of  collecting  together  all  available 
information  that  lay  in  his  power  bearing  on  the  point  in 
question. 

He  died,  after  a  lingering  illness,  on  October  19,  being 
thus  prematurely  cut  off  at  the  comparatively  early  age  of 
fifty-four— a  man  of  singularly  noble  and  spotless  cha- 
racter, ever  on  the  alert,  u  we  may  use  the  expresrion,  to 
discover  and  recognise  real  work  wherever  it  appeared, 
and  ever  ready  to  eflinr  his  help  to  woikera  in  science, 
even  tfaeaih  he  OMdd  do  •»  ttUf  ai'the  eapeaae  ef 


personal  troubte  and  fatigue.  His  beneficence  was  cha- 
racteristic of  the  man,  bcmg  absolutely  without  ostenta- 
tion, and  his  kindly  acts  were  performed  as  if  his  left 
band  Icnew  not  what  Ua  right  was  doiog. 


OUR  ASTRONOMICAL  COLUMN 

Tmt  Distances  of  THt  Stars.— We  »hall  hoe  ( 
to  present  «t  one  view  the  most  reliiMc  result i  of  investigations 
leUUflg  to  stellar  parallax  up  to  the  present  time.  In  aaking 
the  adeetion  jpafsUsias  less  than  a  lotfa  of  a  seeood  of  are  are 

omitted  except  m  the  case  of  the  pole-star,  for  which  independent 
researches  have  given  values  closely  approximating  to  this  amount. 
In  estimating  the  "  li^ht-ycars,"  wc  adopt  .Struvc'.s  dctcrmm.^tion 
of  the  time  occupied  by  light  in  tnventng  the  mean  distance  of 
tbeeafthfiomtesHn,«ic.,am.f778s.  (AeeonHngtoLeverrief's 
last  value  for  the  solar  parallax,  and  Chike's  diameter  of  the 
earth's  equator,  this  would  a»ign  for  the  velocity  of  tight,  185,360 
mile*  per  second,  at  which  rate  of  Iravcllini^  it  would  arrive  at 
the  planet  Neptune  in  4h.  lom.,  or  the  breadth  of  the  planetary 
spaces  as  at  picaent  known  would  be  tmened  in  las  than  84 
hours.)  By  "light-yean"  is  of  course  to  be  undeistood  the 
interval  which  light  would  require  to  pass  from  the  star  to  the 
earth  at  the  dist.itices  respectively  assigned. 

The  authorities  are,  for  •  Ceotanri,  Henderson's  value  as  cor* 
reeled  by  Peteis,  and  that  of  Moesta,  the  mean  ;  for  61  Cygd, 
An  wer'f  mean  of  his  own  retnlt  and  that  of  Otto  Strove ;  Lalande 
2ii85,\Vimiecke;  /3  Centauri,  Sir  Thomas  Maclear;  MCaatioper, 
Otto  .Struvc  ;  Croombridgc  34,  Auwfrs  ;  Capellii,  Otto  .Struve  } 
Lalande  21258,  Kriiger;  Oeltzen  I74IS>  Kriiger;  g  Draconis, 
Biiianow ;  Sirius,  GyUen  from  Mackar's  observations  at  the 
Cape  of  Good  Hope  ;  a  Lyrae,  Briinnow's  mean  ;  70  Ophinchi^ 
Kriiger;  ij  Cass-.-iicj-,  Otto  Strove  ;  Procyon,  Auwers  j  Groom* 
bridge  1830,  a  nuMr.  oi  results  of  Htunnow,  ScUilter,  ' 
and  Otto  Stiuve  ;  and  for  I'olaris,  Peters. 


N.mtc  of  St  ir 
ami  Ma^itudc, 

a  Centauri  ((  and  4) 
()l  Cxjni  (si  and  6)  .. 
Lalande  21 185  (7 J) 

/3  Centauri  (l)   , 

^1  Ca5siopca:  (5J)  , 

C.roombiidKe  34  (84) 

Cap<.lk(l)   

Lal.m.ic  2135s  (SJ) 
(  )ilt/<  n  17415  ^k) 
n  I)raconl^  (5)      ...  .., 

Sirius  (1)   , 

a  Lyr.v  (I)   , 

70  Ophiuchi  (4!)  , 

(4r"»d7) 


7}  (.'ai.siopew 
I'rocyon  (0 

Groombridge  l8|0  (64) 
Polaris  (2)   

In  the  third  column  is  given  the 
earth,  in  mean  distances 


Arr.nil  DiitaiKC  fai  light- 

r.ir.ilbx.  Solar  DiMincei.  jrcan. 

0928  ...  222,300  ...  3'S 

0553  •  373.300  •• 

0501  ..  411,700  ...  o*5 

0470  ...  439,100  ...  6*9 

0-342  ...  603,100  ...  9*5 

0307  ...  671,900  ...  10-0 

0305  ...  676,300  ...  107 

0'271  ...  761, .;oo  ...  I2-0 

0247  ...  835,100  ...  132 

O  246  ...  838.500  .  13  2 

0193  i,o()t).oco  ...  i6'9 

o•|^o  i,iiij,ooo  180 

0'l62  ...  1,273.000  ...  201 

0154  ...  1,339.000  ...  21  I 

0123  ...  1,677,000  ...  265 

©•il8  ...  i,74S,ocx)  .  27-6 

0091  ...  2,267,000  ...  357 

distance  of  the  star  from  the 


f  if'.c  cirth  I'r  im  the  .'.nn,  as  it  usual  ; 
it  wUI  be  seen  how  greatly  the  alteration,  even  of  a  single  uiit  in 
the  last  dedmal  pkoe  of  the  annaal  parallax  In  the  preceding 
column,  aflects  these  numbaa. 

So  far  as  our  present  knowledge  extends,  light,  travelling  at 
upwards  of  185,000  iir.le>  per  s'jLiiii  l  requires  years  to  pass 
from  the  nearest  fixed  star;  to  the  earth,  and  it  does  not  reach  ns 
frees  ear  wdMmown  noithtni  polar  ^star  in  less  ttaa  ddit]f*five 

yearn. 

The  Total  Solar  Eclipses  of  1239,  Jvst.  3,  and  1241, 
CH  ioBER  6. — Prof.  Ccloria  has  published  an  important  memoir 
on  these  eclipses,  in  the  Tramuufkm  ef  the  Royal  Institate  of 
SciencB  at  Hflan^  eoL  alfl.  He  refers  to  a  ante  in  K ATuai, 
voL  sa.,  p,  167,  in  wUdi,  when  maailEtav  oa  Us  Cart  < 
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taliMoi  theceUpwoT  ia39i  It  wh  nimited  tfwt  thb phen. 
Bouw  night  dCMTve  farther  estininaHoii  in  connection  with 
the  edipve  of  1241,  which  had  lieen  tlready  calculated  by 
IfAn^en.  The  present  memoir  contains  a  very  careful  and  com* 
pletc  discumoQ  of  the  two  eclipses,  emplojring  Lererrier's  tables 
for  the  son,  and  Haasen's  lunar  tablet^  except  that  the  last 
valves  ibr  Uus  tams  involTiaf  thetqaut  ef  the  time,  given  by 
RaBMB  fai  **DaiIesnn|r  der  Ihcowtiichi  Bmchnung  der  in 
den  Mondta''e)n  angewandtcn  Storupfjen,*  PImI  a,  arc  substituted 
for  the  values  adopted  in  the  Ubles.  The  porition  of  the  belt 
of  totality  in  the  eclipse  of  1241,  b  tUpwite  aaoH  Gennanjr, 
b  vcfjwell  dcfiaed  by  the  siatemcntt of  eoM«nponiy  wiiten, 
taken  dilefljr  from  the  grcnt  work  of  Pertt,  "Mdmnacnta  Ger- 
manix  Hutorica  ;"  i'rol.  Schi^par' Hi  had  been  similarly  success- 
ful in  la|ing  down  the  actual  tracic  ol  totaliiy  across  Italy  in  the 
•cUpee  of  1139,  from  the  Records  in  Moratori's  collection  of 
Itmiaa  wtlttn.  la  both  cmm  totalilf  it  aiaiiiBed  to  have  uken 
place,  when  dietc  la  diitiaet  nwntion  of  ataii  having  appeared, 
which  is  about  the  only  criterion  that  has  value  at  these  distant 
times.  We  shall  probably  revert  to  the  subject  of  frof. 
Celoni^aUe  neaaa 


NOTES 

Many  geologists  who  have  vis>ited  the  Philadelphia  Kxhibiiion 
and  seen  the  getUogical  colleciions  there  have  been  impressed 
with  the  importance  of  having  as  nearly  oonpleie  a  coUcctton  as 
possible  on  cxhibiikm,  of  geological  ipeciBWM,  Biap%  and  tec 
tions,  in  accordance  with  a  previously  arranged  plan.   The  Inter- 
naiiooal  r.\hil>ition  to  b-  held  at  Paris  in  1878  will  famish 
such  an  o^^at.iun,  and  it   is   j  Mposcd  to  invite  to  that  end 
govenuncntal  geological  sarveys^  learned  societiei  and  private 
hidividaala  throogbooti  the  worid,  to  tend  to  Paris  sncfa  coOec 
tions  as  will  make  the  geological  department  of  that  exhibition 
as  complete  as  possible.    Tn  order  to  take  advantage  of  the  coU 
Icctujns  which  may  th,.i  be  btou^^lit  together,  it  is  nioreovcr 
proposed  to  convoke  an  International  Geological  Congress,  to 
be  hdd  at  Puia  at.aone  Haaedntiag  the  Eahibitkmof  1878,  and 
to  Duke  that  Cong!  ess  an  occasion  forcooaidefuig  many  disputed 
prablems  in  geology.  In  accordance  with  this  plan  it  is  proposed 
that  the  Geologieai  department  of  the  International  Exhibition 
of  1878  shall  embrace  :— I.  Collections  of  crystalline  locks,  both 
oyalnlUne  aAbts  and  aaaiivn  or  eraptive  rocks,  including  the 
so-called  oonuct-formations  and  the  result*  of  the  local  allenUion 
ol  uncrystalline  sediments  by  tr.ipiive  masses.    3.  Colfeetiona 
illus'tai.tig  the  fauna  and  the  tlora  of  the  Palxozoic  and  more 
recent  periods.    3.  Collcctioos  of  geological  maps,  and  also  of 
lections  and  roodeli^  esfiecMdly  amdh  M  acrre  to  illustrate  the 
laws  of  mountain  stnictaK.   lit.  pMUMCe  of  tho  abora  plaa 
the  American  Astodation  lor  Ae  AdvaBcement  of  Sdence 
daring   its  annual  meeting  at  Buffalo,   appointed  a  Com- 
mittee to  carry  out  this  scheme,  to  which  were  added  the 
names  of  Prof.  Huxley,  Dr.  Otto  Torell,  and  Dr.  £.  H.  von 
Baumhaaer.  Prof.  James  Hall  WM  ekclol  chaionan,  and  Dr.  T. 
Steiry  Hunt,  secretary.    It  was  then  molved  to  prepare  a  cir- 
culai  tu  be  inir.'.el  in  English,  French,  and  German,  and 
distributed  to  gcolu|;i^ts  throughout  the  world,  asking  their 
oo-opcratioo  in  this  great  work  of  an  Intematioul  Geological 
Eahibitlon  and  an  Internatloml  Gwkfteal  Congress  to  beheld 
at  Paris  in  1878;  the  predse  date  of  flw  Congress  to  be  mb- 
serjurntly  fivcd.    All  thosr  interested  In  this  project  are  invited 
to  cotnmunua'.e  with  any  one  of  the  following  members  of  the 
Conunitlee  : — Prof.  T.  H.  Huxley,  London,  England  ;  Dr.  Otto 
Tocell,  Stockholm,  Sweden;  Or.  K.  H.  vun  Baamhauer,  Uar- 
leat,  IfoUmd  ;  Dr.  P.  Stcny  Hunt,  Boston,  Maai.,  U.8.A. 

AT  •  Noent  wMla%  of  tlie  LlMfaiy  and  fMlwopMcil 
Sodctr  e(  Mmdicitcr,  PnC  OriMcne  Rcjnoldi^  in  jmtljr 


'   animadTCrtinf  on  the  ktqge  type  tenaalion  bcadinga  in  wMdk 

1  some  newspapers  announced  what,  in  their  jtervcnity  or 
ignorance,  they  called  the  "failure  "of  the  Arctic  expedi- 
tion, showed  that  in  truth  the  expedition  had  been  one  of 
the  finest  acfaietements  ever  accomplished.  Looked  at  boldly, 
it  eenaa  to  fU*.  Siaoe  Hndion's  time;  more  than  aoo  yean 
ago,  Arctic  navigators  had  succeeded  In  penetrating  about 
sixty  or  seventy  miles  of  the  540  to  be  passed  before  the  Pole 
could  be  reached.  Whereas  Capt.  Nares  has,  in  one  year, 
carried  the  British  flag  some  sixty  mUcanaanr,  aothatneariyona 
half,  and  fliit  by  far  the  raoitdiffioBltbal^  of  the  endre  fetalis  of 
all  expeditions  since  Hudson's  timehu  iMen  accamplislied  \^ 
the  lut.  And  this  is  not  all.  Capt.  Naies  seems  to  have  par* 
sued  the  journey  to  its  end,  at  least  by  that  route ;  and  in  coming 
back  can  say  that  he  did  not  lenv*  •  tingla  nnoeitaiB^  bdiind 
him.  So  liv,  thcnfiir^  from  having  been  a  Mhrr,  thb  has 
been  the  most  successful  expedition  ever  sent  oat. 

It  ia  expocted  that  the  French  Covcniment  will  ask  out  Ad* 
miralty  to  eataUtdi  an  Arclie  department  in  the  Eahitridon  of 

1878,  in  which  all  the  relics  of  English  Arctic  exploration  will 
be  collected  and  exhibited,  as  well  as  ail  the  Parliamentaiy 
papers  and  puMicationa  relating  to  the  sohject 

M.  CiiEVKKUi,  was  entertained  at  dinner  the  other  day  at  the 
Cafe  Coraz^ui,  in  the  Palais  Koyal,  by  eighty  saz'aiUt  in  celebra- 
tion of  the  fiftieth  anniversary  of  his  professorship  and  member- 
ship of  the  Academy  of  Sdcooca.  M.  Cliameal,  now  the  ddeit 
member  of  the  Academy  of  Sdaocei,  it  mnety  years  old,  and 
enjoys  perfect  health  and  acttal  vit;our.  TIic  m  ^'.  u  it.ible 
instances  of  academical  longevi^  have  been  Fonlanellc,  one  of 
the  perpetual  secretaries,  who  died  la  agid  dote  oa  lOO 
yean  ;  M.  Biot,  who  lived  olaety-two  ]mi%  and  preserved  to 
the  end  of  his  days  hit  mental  powen ;  M.  Mathieu,  who  died 
March  5,  1875,  ^  nonogr nirian,  and  the  Anntiixire  ,iu 

Burtau  da  LongUudet  for  1875  was  edited  by  him.  He  had 
succeeded  in  1817  Menier,  an  attronomer,  who  wat  aa  Aeide- 
midon  during  mote  tbaa  itai^  yatn,  to  that  the  time  seat  kad 
only  two  occnpanltliiftiAalBcentiiiy. 

A  tuiis  of  lectnrce  ft  now  being  fhren  byearinent  men  of 
science,  explanatory  of  the  instnimenttlM  ^  Loan  Collection  of 
Scientific  Apparatus  at  South  Kenaington.  The  lectures  are 
free,  and  working  men  are  invited  to  attend.  The  lectures  at 
present airangod  for  aie at  follows: — Sauuday,  Noveodter  35, 
Pnr.  W.  Leith  Adamii  F.R.S.,  on  "Eitiact  Animals,'*  at  re- 
presented by  magic  lantern  slides  and  specimens  in  the  loan 
collection.  Saturday,  December  2,  J.  S.  Gardner  on  "  The  Col- 
lection of  Fossil  Leaves."  Saturday,  December  9,  J.  Norman 
Lockyei^  F.R.S.,  on  "The  Spectroicopca  in  the  Collection." 
Satmday,  December  16^  Prof.  HndqT.  F.ILS.,  on  "The  Sytte. 
matic  Teaching  of  Biology."  The  leCtORt  will  be  delivered  in 
the  Lecture  Theatre  of  the  South  Kcuiogtan  Museum  at  eight 
o'dodc  r.>i. 

Prof.  Hughss  read  a  paper  before  the  Cambridge  Philo- 
sophical Society  last  Monday,  in  which  he  critidaed  the 
evUenoe  ofticd  to  aoppoit  the  view  that  wan  cnitted  on 

thc'earili  d'.irinj;  i:.r  befrTj  t'l-  ^-'n  iAl  period.  He  first  re- 
viewed several  of  the  oUicr  ca:>ci  wluch  had  been  put^forward, 
and  tried  to  show  that  the  evidence  was  always  incomplete,  or 
that  ilt  tnttwoithy  character  disappeared  on  cloaer  exanoinatioa 
Coating  to  the  two  more  recent  and  important  iaitaaeet  of  hoBMa 
remains  or  implements  being  found  beneath  glacial  t>eds  or  in 
beds  older  than  the  glacial,  Piof.  Hughes  gave  his  opinions  from 
personal  inspection  and  acquaintance  wirh  the  locilitic*.  The 
bnman  fibnla  found  under  ghwial  till  in  Victoria  Cave,  Settle, 
fritli  SHfUtn  MtifUHii  JKttHtUfwi  hfttfUiuUf  Ac,  had  bccA 
fiKPiM  M  dcdiita.  lb.  Tiddenan  (Matuu^  voL  air.  p. 
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506)  says  "  The  Settle  till  is  undoubtedly  of  the  age  of  the  ice- 
■hect."  Prof.  Hughes  «aid  that  although  'he  l>oul<lcr  day 
■t  the  inoulh  of  the  cave  had  got  i..;>ici  underneath 
the  brow  of  the  hill,  jet  {torn  intimtte  kaQwle«^e  of  the 
ptqnieil  nahne  ud  condhioiu  of  the  diitriet,  which  he  had 
himself  mapped,  he  saw  no  imppuibility  in  the  idea  of  the 
boulder  day  having  tumbled  from  the  clilT  above  during  the 
pMew  of  wearing  back.  Very  often  the  upper  limestone  was 
ao^HolTOd  M  to  form  pockets  iato  which  the  boulder  clay  was 
kt  down,  sod  then  when  «a  esearpoacat  wu  distntegrated,  he 
Mold  quite  conceive  how  iuch  1  pocket  w.is  thrown  obliquely 
agmintt  the  mouth  of  the  cave  in  po-^t-glacial  times.  This  had 
postded  back  the  water  that  came  into  the  am,  WOd  iMeessarily 
pndaced  «  stratified  deposit,  in  which  the  lennuat  ia  qncstion 
were  fi>asd<  With  regard  to  the  evidence  broBght  forward  by 
Mr.  Skertchley,  of  the  oc;:urrence  of  palaeolithic  imjilements  in 
brick  earth  beneath  the  chalky  bottlder-ciay  at  Thetford,  near 
Brandon,  be  bad  vUled  the  locality,  and  his  opinion  was  that  in 
eadi  cue  then  wis  a  misting  link  in  the  proof  that  the  clay 
beneatfi  wMeh  the  iraplencRts  were  feand  wis  identlcsl  with 
clay  at  no  great  di-tanrr  -.vhich  was  indubitable  Ixiulder-cliy. 
In  fact,  there  were  many  indications  of  the  oppoiitc.  Local 
conditions  in  denudation,  solution  of  chalk,  fonnation  of  the 
vtlleiys,  &c,  were  abundantly  pcescnt  to  mask  the  true  state  of 
thia««.  The  pvoofla  this  case  was  certainly  not  eogeoti  and  it 
mast  be  cogent  to  be  accepted. 

Wb  lie  g|id  to  he  nhle  lo  confirm  the  report  which  appeared 
hi  oar  coInmnB  a  short  time  ago  that  the  Goldsmitli^  Company 

had  promise  1  to  contribute  1,000/.  to  the  Chemical  Society's 
Research  Fund.  This  sum  has  now  been  haudcd  over  to  the 
ndcty  md  wlim  the  amount  of  the  fund  already  received  to 
ifiSof'i  n  ann  wUdi  «•  hope  will  lie  still  further  laigclj 

In  n  eonaranicaiioD  to  the  SL  Petersburg  Socie^  of  Na- 
turalists, Prof.  Fr.  Schmidt  sketches  the  Tertiary  formations  on 
the  northern  shores  of  the  Pacific  as  follows  :— The  formation 

consists  of  two  stages.  The  Lower  is  a  contiiuiit.^l  Mujccne 
deposit  with  coal-seams  and  numerous  plants,  the  complete  de- 
teription  of  sriuch  will  aooo  appear  fay  Dr.  Oswald  Hcer.  This 
deposit  has  a  very  wide  extent,  having  been  found  in  the  middle 
parts  of  the  Amoor  basin,  on  the  Sakhalin,  in  Kamtchatka,  Alaska, 
and  on  Vancouver  Island  ;  ar;  J  nr.-.-irly  the  same  rich  flura  which 
it  contains  can  be  traced  as  far  as  the  Mackenzie  River,  Cireen. 
land,  and  Spitzbergen.  Aa  iamiense  continent  between  North- 
eastern Asia  and  North-western  America  most  dnt  have  existed 
at  this  epoch,  and  its  flora  shows  the  prevalence  of  a  far  warmer 
climate  than  now,  probably  like  that  which  the  middle  parts  ot 
the  United  States  now  enjoy.  The  Upper  'I'ertiary  stage  is  a 
OMfiae  Pliocene  deposit  with  numerous  remains  of  molluscs,  and 
it  was  observed  on  the  Sakhalin  Island  (but  wnatiag  at  the 
same  time  on  the  dosely-adjtcent  Stl)erian  consent),  in  Kamt- 
chatka, on  the  Aleutian  I^hinds  in  Orrj,'on,  U.S.,  and  in  Cali- 
fornia. Notwithstanding  iheir  varied  litli  jlo^;ital  characteristics, 
these  deposits  contain  a  remarkably  uniform  fauna.  The  number 
of  spcciea;  already  described  by  Prof.  Schmidt,  on  the  basis  of 
targe  collections  made  during  the  last  thirty  years,  is  eighty,  out 
of  which  eighteen  have  no  living  represnit.itivc.'!,  six  inhabit  only 
the  Volar  Sea  and  the  Northern  Atlantic,  and  the  remaining 
iiiiy  !X  still  inhabit  the  Northern  Pacific.  Out  of  the  eifihteen 
extinct  forms  six  were  already  found  in  the  Tertiary  of  Oregoo 
and  California,  and  one  of  them  (Mhw/Ss  irmmni,  Giraid)  will 
probably  prove  to  be  the  same  as  the  .V.  fi>f>!'.'/,fi.r,  Sow.,  of  the 
English  Crag.  Generally,  during  the  Pliocene  cpiMrh,  the  faunas 
of  the  northern  parts  of  the  Pacific  and  the  Atlantic  were  far 
aiorc  alike  tea  now,  and  it  nrast  be  supposed  that  the  connec- 
tion between  both  oceans  through  the  Polar  Sea  was  tar  dcser 
than  itow,  a  nppfisition  supported  also  by  tlie  dote  likcaess  of 
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some  forms  inhabiting  the  Pacific  and  the  Atlantic  shore*  of 
Northern  America.  Their  close  likeness,  which  appears  ao 
strange  when  we  learn  that  they  do  not  now  inhabit  the  Polar 
Sea,  is  perHectly  explained  whca  we  find  them  in  a  foeail  state  in 
die  Pliocene  depoeita  of  the  far  north,  as  was  the  ca<e  with  the 
Phidias  crispata  and  the  P,ittiniu!us  fihsus,  wh:ch  were  fo\:nd 
foisil,  the  former  on  the  Northern  Dwina  .-vnd  Jcnissei,  and  the 
second  00  the  Kadiak  Island.  The  fossil  fauna  of  the  Arctic 
rc{gion«  ihna  explains  the  present  distribution  of  fixms.  ProC 
Sdunidt  expresses  the  wish  that  the  Flioeene  deposits  of  diese 
regions  were  thoroughly  explored  as  soon  as  possible. 

At  the  maeUng  of  October  at  of  the  Geological  Section  of  tha 
St.  FUersbnrg  Sodety  of  Naturalists,  Prof.  Priedrlch  Sdimldt 

made  an  interesting  communitauun  on  the  Post-G  acial  Period 
in  Esthonia.  Starting  from  the  supposition — which  he  supports 
in  eomnon  with  Swedish  and  Finnish  geologists— that  Fsthonia 
waa  covend  dminf  Uie  Glacial  period  with  aa  ice^heet  which 
coneealed  it  with  Seandinavia,  Flahnd,  Nordlem  Russia, 
reaching  probably  the  Mjuiliem  slope  of  the  Waldai  platc.-i.i,  Lrof. 
Schmidt  proved  that  after  the  melting  of  the  ice  the  country  was 
covered  with  numerous  immense  laxes.  The  land  was  then  sub* 
merged  by  tha  SOB,  but  ouiy  to  a  small  exteat,  as  notwilhstanding 
many  years'  carelUI  Tcaearches,  formations  with  marine  ibirils 
have  not  been  found  in  K^thonia  further  than  30  kilometres 
distant  from  the  Gulf  of  Finland,  nor  on  levels  higher  than  60 
feet  above  the  sea.  They  are  Post-Glacial,  containing  a  fauna 
whieb,  with  very  lisw  exceptions^  inhatita  now  the  Baltic  After 
the  suboMTgenee  the  land  rose  to  its  present  lieigfat,  but  tUt 
elevation  was  probably  accomplished  during  pre-historic  times. 
At  le.xst,  M.  Schmidt  st.-ite$,  contrary  to  the  assertions  of  MM. 
Baer,  Hofmann,  and  otheti  as  to  die  piusent  rising  of  all  the 
islands  of  the  Gulf  of  Fiatand,  there  was  not  ia  Esthonia  cvl> 
denees  of  the  rising  of  the  land  during  the  last  four  centuries 
which  could  be  accciileJ  as  unmistakable.  It  may  be  remarked 
that  the  concIu::iuns  of  Prof.  Schmidt  ai  to  the  small  snbmer* 
gencc  of  Esthonia,  liowever  contradictory  of  cuirent  opiitiona 
are  also  supported  by  the  drcnmstaaoe  that  marine  fonnatioaa 
were  itot  found  in  Eastern  Sweden  above  a  level  of  loo-iao  feet ; 
and  that  in  Finlaml  the  trace:  of  marine  clays  (with  CarJium 
tdule  and  TeUina  MtM.a)  totally  disappear  at  a  level  hi,;hcr 
than  62  feet.  These  nc^a  ive  evidences  have  some  weight,  both 
conntrias  havinf  been  well  explored  along  fona  parts  of  thdr 

At  the  meeting  of  the  literary  and  Philosophical  Society  of 
Manchester,  on  Octahcr  17,  Mr.  Baxendell  drew  aitcniion  to  the 
paper  "On  the  Protection  of  BniUings  from  Lightning,"  read 

by  Prof.  J.  Clerk  M.axwcll  at  tha  lata  meeting  of  the  I^.-it : 
Association  at  Glasgow,  and  stated  that  the  system  of  protection 
recommended  by  tha  professor,  and  which  he  appear^  to  have 
regarded  as  new,  was  sagv;e>ted,  and  its  adoption  strongly  advo- 
cated, nearly  forty  years  .ign  by  the  latC  Mr.  Sturgeon,  whose 
many  valuable  <  (>r.  1 1  nii  iri ;  to  electrical  and  magnetical  science- 
seem  to  have  been  strangely  overlooked  by  recent  investigators 
and  writers.  The  paj>er  in  which  the  system  was  first  described 
was  read  before  the  London  Electrical  Society  on  March  7, 1838, 
and  an  abstract  of  it  was  published  in  the  second  volume  of  the 
".\nna;-ir  E'cLlrlcity."  There  is,  hou  ever,  one  important  differ- 
ence between  the  two  systems.  Mr.  Sturgeon  considered  it  neces- 
sary that  the  copper  sheathing  or  covering  of  a  protected  room 
or  poisder  iwigiriny  shouU  be  well  connected  with  the  groimd  { 
tmt  Prof.  MazwelT  is  reported  to  have  stated  that  "  there  would 
be  no  need  of  any  ciitii  conncclion.  They  mii.;ht  even  pi  «c' a 
layer  of  asphaltc  between  the  copper  floor  and  the  ground,  so  as 
to  insulate  the  building."  It  is  obvfoos,  however,  Mr.  liaxen* 
dell  states,  that  if  the  magazine  were  struck  by  lightning  a  dis- 
ruptiva  ditdUuge  through  the  layer  of  a&phalte  would  ia  all 
probabilily  take  place,  which  might  niptare  lha  copper  dMalh* 
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and  dun  tpite  fhe  oqbIcvIs  of  fltt  imgpdn^f  btf  by  the 
juloption  of  Mr.  Stniswii^  pbm  aa  ■oeUcat  of  iUi  kiad  emld 

not  occur. 

Hia  Majesty  hat  COWllimildei  that  imtradkmi  be  given  to  the 
Mut^r  of  the  Mint  to  prepare  a  die  and  cast  a  tnlUcient  nnmbcr 
of  medalt  commemorative  of  the  Arctic  Expedition.  Thrse  are 
to  be  distributed  amongst  the  officers  and  crews  of  the  AInt, 
the  DiuiK  fry,  and  the  Pandora.  The  Lord  Mayor,  Sir  Thomas 
White,  is  to  give  a  dinner  to  the  crews  of  the  Alert  and  Disccntry 
»X  the  Mamtm  liow^  00  tbe  eveaiog  of  December  5.  The 
Laid  Mayor  intends  10  bvite  fbe  officen  of  tbe  expedition  to  a 

banquet  a  fe*  da)S  later,  prol>.il;ly  Hcccmljcr  S.  Tlic  itjhabitants 
of  Portsmouth  intend  to  entertain  the  crews  of  the  Al<rt,  DU- 
fipverr,  and  AMftm  at  a  dinwr  on  the  jaUt  inct 

Mk.  k.  J.  Friswem.  has  rerigned  the hanoiaiy aeaetaiyahip 
of  the  I'hotograpbic  Society. 

Tfl*  Sthnegnphical  Mnienra  of  Berlin  has  lately  rrceived 
several  valuable  addition-s,  viz.,  tlic  (iV.ii  c(-i  acq-iired  l>y  Dr.  Lenz 
during  the  German-Arrican  Kxpedilion.  Tliey  represent  tribes 
froB  the  West  Coaat  of  Africa  hitherto  little  Icnown,  a:  I  <.  nsi^t  oi 
variou  maden  wcapccMi  domestic  implementa  and  musical  insutu- 
meata.  Very  ibortly  the  exctlleat  cancclioaa  of  the  eelebnted 
Africin  fr.iveller,  Dr.  Nachtigal,  are  also  to  be  exhibited  at  the 
museum.  Some  of  these  come  from  tribes  which  Dr.  Nachtigal 
vac  the  fir^t  European  to  lee.  Much  inconvenience  is  felt  at  the 
aniaenm  through  want  of  tftet,  and  particularly  ao  with  icfer- 
caee  to  aomo  Aateiieaa  carioabiea  sent  for  cabibition  hy  Prof 
Bastian. 

St.  Jouh's  Collecb,  Catubridgc,  uiTcrs  for  competition  an 
exhibition  of  50/.  per  annum,  fur  proHcieocy  in  Natural  Sdeoce. 
The  ex.tmination  wiil  commence  on  S.-iturJay,  April  7,  .ind  will 
be  in  chemistry,  including  piactiail  woik  ii>  tlie  lalioratory ; 
Physics,  y'ti.,  Electricity,  He.i\  ;itni  I,ii;ht  ;  and  in  Pliyjiology 
Candidates  will  also  bavo  the  option  of  being  examined  in 
Gedogy,  Cootpamtive  Anatomy,  and  Botany,  provided  they  ^ivc 
notice  of  (he  suhjccti  in  which  they  desire  to  be  cx.imincd  drur 
weeks  prior  to  the  examination.  No  candidate  will  be  examined 
m  more  than  three  of  tbcaa  six  aabjects,  whereof  one  at  least  must 
be  chosen  from  the  fanner  gmupk  It  ia  the  wish  of  the  Blaster 
and  seidon  tiiat  fTrcrilence  in  looe  one  depeitmcat  ahoald  be 
(pecialiy  recarded  by  the  candidates.  Names  should  be  seat  to 
one  of  the  tutors  at  Icact  fourteen  days  before  the  examination. 

A  CHAia  of  Phyaicat  Aatnuway  hu  ben  siaated  ia  the 
Faculty  of  Sdcacca  at  Lyooa. 

How  rapidly  an  interest  in  pidliatoric  researches  is  spreading 
among  the  educated  classes  in  Germany  is  seen  in  the  prugre&s 
of  the  Anthropological  .Society  of  Munich.  It  was  constituted 
in  1870  as  a  branch  of  the  German  Anthropological  Society, 
iaaaded  only  three  wedm  before  it.  It  b^aa  wkh  thii^five 
members  and  now  numbers  yjo, 

Th*  pvcacnt  effiHta  of  the  German  Anthiopoiqgical  Society 
^m  direeted  towarda  the  prefininaTy  preparatioos  for  an  Anthro- 

wdofirnl  nn.l  Primitive  History  ofCIcrmany  ;  by  means  of  a  teiti* 
tonal  diviiiun  of  labour,  extremely  impurtant  data  have  already 
been  obtained.  Cootributions  on  particular  points  are  appearing 
ia  the  C«rru/0m4tiMUaU€^tht  Gcnaan  Anthropological  Society, 
Ae  Are»ip  far  Antktvftl*^  aad  the  Berlin  Zntxkrift  ffi* 
£iAni\r,i//:i\:  Me.mtirae,  atthe  Aatbropotogicnl  Meeting  1u-ld 
ia  Munich  last  year,  a  plan  was  formed  by  a  number  of  Anihro- 
palc(fl*t8,  in  reference  to  the  astonuhing  richness  of  the  pre- 
hiatoik  diaooveries  hi  Bavaria,  for  the  advancement  of  Geraian 
Aathiopulogy,  by  the  eatablMinent  of  en  orgea  for  the  pnbli- 

catinn  of  the  roir.i  li.-ic  rur-Mlts  which  Iir.ve  bttn  ■.  b'ninctl  in  refer- 
ence to  Bavaiia.  The  accomplishment  of  this  scheme  lias  now 
wamnwdnMittepahlkalinB  of  a  part  of  Oa  Bdti^t  mir 
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AntkropologU  Hit  J  UrgeukiekU  Bayer  nt,  an  organ  of  the  Moiiidi 

Society  of  Anthropology.  This  part  contains  a  monu^'raj  h  en 
the  "  l.al»e  Daellings  in  the  Wurm  See,"  by  S.  v.  Schab,  who 
ha«  thoroughly  explained  this  prehistoric  dwelling-place,  and 
collected  andananged  the  rich  findx.  The  n^  i^t  im)  ortant  of 
the  latter  an  ahowa  ia  sevuateea  ttthograpliic  pl.ttcs,  partly 
coloured,  with  mapa,  phuia^  tat, 

TtlS. Dji'/y  AV.i'j-  Alexiindrin  correspondent  'ends  tn  that  paper, 
November  21,  sonic  particulars  of  the  life  and  work  of  an  African 
explorer  who  has  been  quietly  doing  good  service  for  many  jrean. 
Thit  is  Signor  Piaggia,  who  went  to  Tuais  first  in  1851  aa  a 
gardener,  and  there  and  ia  Alexandria  aamd  money  for  yeara, 
wiih  which  he  up  to  Khartoum.  FhNa  then  until  now  he 
has  made  several  important  journeys  ;  to  the  country  of  the 
"Kielu,"  the  tcititory  of  the  Niam-Niams,  where  be  became  a 
grtat  favourite,  and  stayed  more  than  two  years,  the  Bogoatcni- 
tory  on  the  border*  of  Abyssinia  with  the  Manjuls  Antioori,  into 
Cerada,  south  c  i  t  of  L.il;e  T/ana,  which  he  explored  minutely. 
Laitcrly,  after  ace impanying  (je&si  fur  Some  distance,  be  has 
been  ill  the  distritls  of  Mru'  li  .Ti-.d  >dle.sj,  and  made  a  thorough 
exploratioo  of  the  Lake  CapechiL  From  all  his  journeys  he  has 
brought  bade  large  colkcttons  of  objeeta  of  all  kinds,  which,  it 
is  believed,  are  now  for  tale: 

Tub  MnuUm  dt  PAI^rie  atates  that  f^oat  Jfovembcr  8  a 
violent  airocoo,  or  wbid  from  the  'deier^  waa  fdt  hi  Algeiw  for 
fcveral  days.    This  aocouata  for  the  bbububI  alevatioB  of  twa* 

pcral'.ire  in  Algeria. 

The  ixhibitiou  of  fo^^ils,  paintings,  plants,  and  other  objects 
illustrative  of  tlie  mountain  limestone  in  dw  Manchester  Aqua- 
liua,  waa  doaed  cm  Monday,  bavtog  been  opea  to  the  public  a 
little  move  thaa  a  week.  The  eahlMdoa  hu  beaa  ia  every  way 
suoceaifiil. 

FtrKTllI  K  details  received  regarding  the  cycljne  of  October 
31  prove  it  to  have  been  one  of  the  most  terrible  calamities  on 
record.  EslioMtea  based  on  official  returns  ftoaa  each  poUoe 
section  put  the  loia  of  life  in  the  districts  of  Backergunge,  Noak- 
holly,  and  Chittagong  at  not  less  than  215,000.  Three  large 
islands — Dakhin  .Shahaba  ,!  ri*,  Ha'.tiah,  and  Sundrep  -and 
numerotu  small  islands  were  entirely  submerged  by  the  sturm 
wave,  aad  alao  the  ntudnlaod  for  some  five  or  alx  miles  inland. 
These  islands  are  all  situated  ia  or  near  the  estuary  of  the 
Meghna,  a  river  formed  by  the  confluence  of  the  Ganges  and 
Bralimapoolr.i  rivjrs.  Up  to  1 1  P.M.  on  the  night  of  the  catas- 
trophe there  were  no  signs  of  danger,  but  before  midnight  the 
storm  wave  swept  over  the  i>lands  to  a  depth  in  places  of  20  feet, 
surprising  the  people  ia  their  beds.  The  country  is  perfectly 
flat,  and,  therefore,  trees  were  the  only  eeeure  raqgh  Atnoat 
every  one  perished  who  failed  in  reaching  trees.  A  ainqge  lact 
about  the  disaster  Ls  that  in  Dakhin  Shahabazpore  and  Hattiah 
most  of  the  dam.ige  was  dooebf  Ac  storm  wave  from  the  north 
sveepingdown  the  Mcghaa.  Several  theoiiei^  the  TJiwer  Cal< 
cBlla  eodespoodent  statea^  have  been  started  to  aecouat  for  thisL 

Oao  ia  that  the  cyclone,  forming  in  the  bay,  struck  the  shore 
fir^t  near  Chittagong,  .md  went  north  for  some  distance,  and 
then  turned  southw.-ird  again.  Another  is  that  the  wind  blew 
back  the  waters  of  the  M^hna,  which  rebounded  with  tenifie 
force  when  the  pressure  relaxed.  A  third  sappositkm  Is  that 
there  were  two  parallel  storms  with  a  centre  of  calm  between 
them.  The  first  or  third  theory  seems  most  probable,  as  in 
Sondeep  and  Chittt^oog  tin  destructioa  came  ftna  the  aoatb. 

Ha.  HsaaY  Mnecs,  the  weB^kaowa  Aneilcaa  nilnad  eoa^ 

tractor  and  enpinccr.  whose  efforts  in  connection  with  the 
esUblisbment  of  railroads  in  Peru  are  so  well  known  aad 
■jilimiriiil,  ha»  vmotly  ^mUbtfii^         to  H.  ta^  a 
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Fmuih  ethoologut,  for  carrying  on  some  explorations  in  the 
vtciDity  of  Tiahuanuco,  in  nolivia,  a  region  which  abounds  in 
dbfectl  of  arciueological  interest.  Mr.  Meiggi  hM  amnged  that 
>  full  terlet of  fhne  object*  dull  be  pmortcd  to  Ae  U.8.  Nstkmal 

Museum. 

A  VALUABLK  entomological  collection  has  been  presented  to 
die  Osfbrd  University  MmetiBi  bjr  Mrs.  Tjrlden,  the  relict  of  the 
late  Rev.  W.  Tyldm,  formerly  of  Balliol  CoU^  The  codec- 
Uon  numben  23,518  specimens,  arranged  ia  caliiMta. 

Prop.  Palmieri,  Director  of  the  ObMml«T  OB  IfMBt 
VetUTins,  has  been  made  an  Italian  Senator. 

A  DISPATCH  received  at  Rome  from  Aden,  November  19, 
■lita  that  fke  ItiliiD  Afiken  Expedition  hes  Mfived  iB  Shoe. 

The  Government  Resilient  at  Somerset  has  tclefjraphed  to  the 
Colonial  Secretary  that  Mfssis.  D'Albertis,  Hargrave,  and 
petty  l»ve  returned  safely  from  their  cx^  uiiition  to  the  Fly  River. 
They  eroroded  the  country  a  distance  of  350  miles  above  the 
ipot  reached  \j  the  expcdiiioa  pai^  of  last  year.  They  were 
unable  t  >  coinir.ur.icate  in  any  way  with  tht  aatim  who  were 
very  oumeruus  and  hostile. 

A  nxTM  edition  of  Prod  Pitge'a  well-knoim  **  Advanced 
Text- Book  of  Geok^y  "  has  been  publiabcd.  The  work  has 
been  enlarged  "to  embrace  whatever  b  new  and  irapoitaat  in  the 
(cience,  to  aflbrd  space  for  adJilional  illustration,  and  to  com- 
bine,  as  lar  as  possible,  the  principles  with  the  dedvcUoos  of 

■\\'n  have  on  our  table  the  following  IkkiVs  ;— Preliminary  "  Re- 
jjort  on  the  ForesU  of  Pegn,"  by  Sulpice  Kur^i  (Calcutta).  "  The 
Aquarinm,"J.  E.  Taylor  ( Hardwicke  ai;d  Bogue).  "  Spiritualism 
and  A^nal  MagneUsm,"  Dr.  Zcrffi  (Uaidwkke  and  Bsgne). 
*<  The  Theory  of  Cdfenr,"  Dr.  W.  von  BetoM  (THibBer). 
••The  Art  of  Retouchirg,"  Burrows  and  Colton  (Marion). 
"  Science  in  Sport  made  I'hilosophy  in  Earnest,"  by  Robert 
Rnutledge  (George  Routledge  and  Sons).  The  ninth  tdition  of 
"  Kirfce's  Pbynotosy*"  edited  by  Monant  Baker  (John  Mnnay). 
•*  Between  the  Danube  and  the  Black  Sea."  H.  C  Berkley, 
C.E.  (John  Murray).  The  foMiih  c;liii.  n  of  Wanklyn's  "  Water 
Analysis"  (Triibner).  "  Demonslralioi  s  of  M)cro4cupic  Ana- 
Ijtis,"  Harlcy  ar.d  Brown  (I-oiignajis).  "  >'usluO')ms  and  Toad- 
stools^" Wonhingtmi  G.  Smith  (Haidwicke  and  Bogue).  "  Ceo- 
lo^eal  Ohservations,"  Chailes  Varwhi,  F.1LS.  (Sorfth,  Elder, 
and  Co.).  "Lessons  in  Elctiricitv,"  John  TvnJRlI,  F.  R.  S, 
(Longmans).  "Our  Birds  ot  Piey,"  The  Raptores  of  Canada, 
H.  G.  Veanor  (Sampton  Low  «id  Co.). 

Thk  additions  to  the  Zoological  Society's  Gardens  dndaf  the 
past  week  include  two  Prussian  Carp  {Carajtiut  xwlfarisy,  Euro- 
pean, presented  l.y  I. (in!  Arthur  Ku--.fll,  V.7..S  ;  a  Buhaline 
Antelope  {AlttlafAiu  buiaiiMut)^  an  Addax  Antelope  {AdJax 
tum-wmmiahu)  finm  North  AMca,  a  BnftlMeaated  Partridge 
{PlUffaeAys  vtntraUf)  from  West  Africa,  foar  Bra»lian  Cormo- 
rants {Pkalafreterax  broiilutisit)  from  Brazil,  purchased  ;  a 
Macaque  Mi  r.l:  y  \  ' fai-ni-us  (ynonidi^iii)  from  India,  a.  Chilian 
Sea  Eagle  {Crtrtimxu/MS  a^uia)  from  South  America,  deposited  ; 
a  Hairf'tnaped  Agouti  {J)at)/fnet»  frfmmUifkH\  bom  in  the 
Gardens^ 


SCIENTIFIC  SERIALS 

SthrifUn  der  fkysUkalutk-otkonomischtM  Cestlitchafi  iu  JGmup- 
terg  (1S75,  I  and  2).— These  parts,  amongst  a  number  of  smaUer 
papers  and  notes,  contain  the  following  more  important  treatises : 
— On  the  determinations  of  temperature  in  the  soil  at  different 
depths  at  the  station  at  Kiinigsba;^  by  Prof.  £.  Dom. — Obser- 
vations on  the  genera  of  NtmahXt,  by  C  G.  A.  Brischke  and 
Prof.  Dr.  G.  Zaddacb,  This  paper  occupies  more  than  half  of 
Part  I . — On  the  tcmpeiailitK  ii  Uie  interior  of  animal  bodies,  by 
Dr.  Adaahiswicfc  Onaaewspedes  of  Alge,  Mtritmeptdmm 
JMlmAabU^  Csspi.,  by  Fraf.  Csspaiy.— On  the  dlAnat  foms 


of  the  stigmatic  disc  of  Nuf>kar  luttum,  Sm.,  by  the  same. — On 
the  latest  investigations  made  by  M.  Lasiinulx  on  earthquakes, 
by  O.  Tischlrr. — On  the  so-called  "  MoosUruclie,"  specially  on 
the  "  Zehlaubruch,"  near  Tapiau,  by  Herr  Siicir.er.  — On  the 
courses  of  rivers,"  &c.,  in  the  S'orth  Gcrniati  plain';  liuring  the 
Diluvial  period,  by  Prof.  Berendt  — On  fwf  of  Ijilor's  (geome- 
trical problems,  by  Dr.  Saalschiit.s.— On  the  n  urse*,  ol  rivers  in 
the  province  of  rni'i>ia,  by  Herr  Stiemer. -  On  the  ColoraJo 
beetle,  by  Dr.  .Scbiefl'crdecker. — On  reflectors,  by  Dr.  liortli  'Id. 
— On  Gore's  rotaliiifj  ball,  by  Herr  Member.-  On  the  art.tkial 
produclion  of  culours  from  the  white  of  egvs,  by  Dr.  Adim- 
kiewicz.  —  On  Phylloxer.i,  by  Dr.  licnecke. — On  tt-e  1  -^i  1;U  niii 
(Aleria  firma,  by  Dr.  A.  Jcni/'ich.  —  Xcw  list  of  Ptus5i.in  beetles 
(fourth  p.iprr),  by  Dr.  Dent/.  1  he  author  makes  the  total  of 
difkrt-nt  ".pccici  to  the  numlHrr  of  3,2l6  ! — On  old  Prussian 
"  Kjokkcn  Moddings"  at  the  coast  of  the  "  Frische  Haff,"  by 
Prof  LScrcndt.  —  On  the  conception  of  valu;  in  the  diJT.Tent 
theories  of  thcsame,  by  Adolf  Samter. — On  the  potver  at  accorn- 
rnodation  air.onf^t  plants  and  insects,  by  Dr.  (1.  Czwalina,  —  On  an 
trralic  hi. ick  limestone  found  near  Tils-1,  l  y  Dr  Fricderici  — On 
sUicylic  acid,  by  Prof  SamueL — Archxoicgical  researches  on 
the  "  Kurivche  Nchrung,"  by  O.  'I  ibchler.  —  On  an  alleged  proof 
of  the  early  exi!>lcncc  of  man  in  Europe,  by  Dr.  Jciitz-ich. — On 
an  uf.u^ually  large  fungus,  A^ncus  suffrtuticosus,  by  Prof. 
Caspars. — The  Appendix  contains  the  report  sent  by  the  Society 
to  the  Provincial  dtti;^  on  its  geognoslical  researches  in  the 
province  of  Piu^sia. — The  parts  further  contain  a  memoir  of  the 
late  Prof.  Argelander,  of  Bonn,  by  Dr.  Luther. 


SOaRTtES  AND  ACADBMtBS 

LoNIX>N 

Mathematical  Society,  November  9. —Prof.  II.  J.  .S. 
Smith,  K. R.S.,  president,  in  the  chair. — Mr.  J.  W.  L  Olaisher 
commuiucatcd  a  note  on  cettain  identical  differentid  rcLitions. — 
Mr.  Tuckt-r  read  paits  of  papers  by  .Mr.  ,S;iolti-iwoode  on  curves 
having  four-point  contact  *ilh  a  triply-itifniiie  pencil  of  curves, 
and  by  Mr.  E.  U.  Elliott  on  some  classes  of  muhiple  definite 
integral.  —  In  a  paper  published  in  iYx  MathtmalueAe  AnnaJen 
(vol.  iii.  p.  459)  Krill  ha<  investigated  the  case  of  cuives  having 
three-point  contact  with  a  doubly  infinite  pencil  of  curves  ;  and 
in  the  same  journal  (vol.  x.  p  221)  H.  Krey,  of  Kiel,  hsi  ai  iil  c  1 
a  meihcKl,  similar  to  that  of  Btill,  to  the  next  step  in  the  problem 
proposed  in  Mr,  Spottiswoode's  paper.  He  does  not,  however, 
appear  to  have  succeeded  in  completely  eliminating  the  dif- 
fercntials  which  occur  in  the  process  ;  and  in  that  respect  his 
solution  is  incomplete.  Some  formula  used  in  Mr.  Spottis- 
woode's paper  on  the  c  mtact  of  curves  and  surfaces,  and  in  i)  ir'.i- 
cular  in  that  on  the  scxtatic  points  of  a  plain  curve  (Phil.  Trans., 
1865,  p.  657),  prove  to  be  directly  ipplicable  to  the  question. 
An  application  of  them  to  Brill's  problem  will  be  found  in  a 
paper  in  the  Comptes  Rettdut  (1876). 

Astronomical  Society,  November  10. — Mr.  Huggins,  pre- 
sident, in  the  chair. — The  Astronomer-Royal  gsnre  a  short 
account  of  the  proceedings  of  the  Royal  Observatory  during  the 
recess,  describing  the  lunar  and  physical  observations  which  had 
been  assiduously  prosecuted  and  the  State  of  the  calculations  for 
his  new  lunar  theory. — A  paper  by  Pnf.  Laagley,  of  the  Allegany 
Observatory,  Pennsylvania,  on  the  measurements  of  the  direct 
effects  of  sun-spots  on  terrestrial  climates  was  read.  Prof.  Langlqf 
has  made  experiments  to  determine  the  difference  in  the  amount 
of  heat  radiated  from  the  centre  of  a  sun-spot  and  liom  an  eqtnl 
area  of  penumbra  and  photosphere.  Combining  these  results  with 
the  amonnt  of  the  sun-^pot  area  given  as  eaistug  during  a  period 
of  maximum  of  sun-spot  frequency  in  the  tables  of  Messrs.  De  fat 
Rue,  Stewart,  and  Lccwy,  he  calculated  that  the  mean  terrestrial 
temperature  due  to  sokr  radiation  at  a  period  of  inn-spot  minU 
mum  would  be  someUiing  between  three.tcnthB  and  OBe-twenliellt 
of  t°  C.  greater  than  at  a  period  ol  sun-spot  marimum.  The 
Astronomer-Royal  pointed  oat  that  the  observatiotts  of  imder> 
ground  temperature  made  at  the  observatories  at  Paris,  Edin> 
bnrgh,  and  Greenwich  sho-Aed  differences  In  the  mean  annual 
t<  mpcialure  of  the  surface  soil  which  amounted  to  as  much  as 
6*  F.  An  examination  of  the  temperaturea  at  dilTctent  depths 
showed  that  the  differences  of  surface  temperature  h»d  tneir 
cause  in  something  external  to  the  earth,  but  he  had  11.JI  found 
that  the  differences  of  mean  surface  temperature  cmncided  with 
the  variations  in  the  amount  of  the  English  serial  crop  as  given 
by  the  Board  of  Trade  returns  or  with  the  periods  ot  snn'Spots 
■HUtfaM.  Bfr.  De  la  Roe  said  that  it  did  not  lollow  that  the 
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amount  of  solar  ndiation  wouM  necessarily  vary  inversely  *&  the 
fun  spot  area,  for  at  a  period  of  maximucn  sun-spot  area  it  was 
possible  tii.T  the  radiation  from  the  photosphere  miglil  be  increased 
totuch  an  cxlcrt  a-s  wliolly  to  counteract  the  (lifTerence  caused  by 
thedfcreaxc  in  the  apparent  area  of  the  pho'osphere.  He  further 
remarked  that  the  nurahcn  given  m  lui  pafKis  in  cotijunclion 
with  Messrs.  Balfour  Stewart  and  I,ir*-y  n)ust  not  now  be 
relitd  iijjon,  as  some  sciiu'js  crriirs  liac!  hccn  (iiscijvered  which 
he  was  now  endeavouring  to  jirt  straight  by  a  re-investigation 
of  the  whole  subject.  —  Mr.  Penrose  rcaii  paf>cr  entitled  "  An 
£ndeavour  to  simplify  the  Mcthoil  of  making,'  the  Correction  for 
the  Spheroidal  Figure  of  the  Karth  in  Lunar  Ohservanous,  and 
particularly  with  Reference  to  its  Effect  u(>on  the  Lunar  Dis- 
tnnce."  —  Mr.  Christie  described  some  observations  which 
he  had  made  with  a  polarisinj;  photometer  upon  the  relative 
bri;^htnes»  of  different  parts  of  the  di-i;  of  Venus.  He  had 
found  that  when  the  di«:  of  \'enus  wa.s  gibbou>,  the  lajtt  part  of 
the  disc  to  disappear,  as  its  brightness  was  dccrcx'^cd  by  rotatinj; 
his  photometer,  was  a  sausage-sliapcd  patch,  the  convex  e«igc  of 
which  was  found  to  be  di-^tihcily  witUm  the  limb  of  the  planet. 
He  thonght  that  bis  obMrvations  supported  Mr.  Brett's  theory 
■■toapeeik  tdaunSm.  Am  tht  ntfiiM  of  V«w» 

flockljr,  NofODber  2.— Praf.  ttSmutt  president, 

oftlMNo 


te  tlM  dwir.— In  tihibiliHg  a  Btb  ipcff mw  or  tM  Horwegian 
L<llWBhifctliewwlwig«f  ■CTO  «t  itMCfav^  Ddpp*  Crotch 
odkd  MModoa  todnts  ka  kid  nada  riiowfngtbe  lutnre  of  the 
ground  tnnrerted  in  two  iwrtMfFi  Id  tvUdi  he  hloisdf  had  wit- 
■awail  tha  westerly  migiiitiaa  of  this  liBgvlftr  little  rodeat.— Mr. 
G,  Bentham,  vteftifMaideal^  lead  a  paper  un  the  distribation  of  the 
MoBooo^ledaBOasaniariBlomiinary  groups,  more  espedallx  in 
reiartnce  to  the  AosttaUaa  llan,  wuh  doIm  ob  aeiM  paints 
of  Mntiaology.— Dr.  Fiancii  Daj  drew  attcnte  to  anuni- 
aMioaa  ka  had  oaieM  aoaw  Iridi  rtteMekackt  VBmenstn). 
Ibatc  kad  lad  Mm  to  donbt  tha  oondanieHB  aniiad  by  M. 
Srant*  Wmm,  AnMv.  /.  iA».,  1874)^  as  toOa  propria^ of 
dividlag  taa  fiwriljteto   '  '  '  ' 

Dr.  O19  hat  aotkad  m 


andabMnetofvtttfal  fia  asd  ipfaMiiaipBMaiof 
spine'I  and  ten^splncd  sticklebacks  m  cuoa  Uai  tobcttm 
appcndagestobe  avery  imperfect  diajpioitic 
tar.  Km  Boife  aa  oertaki  odiar  Acanthoptanriua  k«fa  kaen 
MMikalqr  divided  bgrtoch  fbktnret,  it  is  qnestioHdila  wixdwr 
Wrtkcr  dbMTvatlom  any  lead  to  considerable  necessary  lavfaloB  of 
dM  fiunilie*.  Re  b  of  opinion,  moreover,  that  the  spiail  aiBa> 
tne  of  at  least  the  (RMCmiidhai  aa  iacHMnt  ia  the  lade  of 
tkair  proximity  and  MOM  ton  nuiane  hMlat— Mr.  H.  W. 
Batat  commwniratw!  a  papar  Igr  Mr.  D.  Sharp  on  the  respiratory 
fnadka  of  Ika  Gwafamow  Water  Beetles  ( Dytisdda).  Expert. 
mcalsaiadabrdwaaihoronnainenMH  spedes  show  that  there  are 
iridadilibaBeea  iadMlangdiof  tima  they  spend  submerged  and 
on  the  tvrCMe  for  laeatMng  exposare.  For  eiample,  \hitFeJMu  j 
Jtmmami  (tnabisttnder  water  In  a  Mlloof37Stotof  air  expo- 
nua  i  whereas  D}  tisrus  margkuMt^  a  neie  kicUf  dofdopcd 
lafai.hiaaeorrespondiDgraiiaofabOBttttet.  Mojupcciiaeas 
of  toe  group  arc  mote  aotb*  kjr  nttkt  than  by  day.  The 
P.  Btrmatnd  and  ifydnvttmt  t^fftm  ka  ngudi  as  akach 
IcK  developed,  and  awpted  fcr  aMviae  dmw^  dia  waiar  disn 
•nr  indigenons  imMr>ktidit|  and  uicreibfeb  akog  with  the 
Aaterican  AmpUsoa,  wpcar  to  klai  to  npcesent  the  moat  mdi- 
mentary  and  prindtfve  M  aidadiv  fotOM  of  the  Dytisctdn— Ptaf. 
Dkkia  save  a  supplemealsl  aoM«  of  Marine  Al^  obliged  in 
tka  ChaUtnger  E'pediiioB.  OITnim  fifty  specias  oaaonlyis 
new. — A  description  of  ThaumtmHt pintictaru  waA.  Amtaa  ftxi- 
fattiot  two  new  L«pidopterous  ftmns  from  Mabwos,  by  Mr.  A. 
Bailer,  wsa  taken  as  read. — The  same  aathor  also  kad  a  com- 
analostioB  on  the  genus  Euptychia,  a  revision,  wi^  tta  addition 
of  tarelve  near  speeies  beiBgaiade ;  acaaeof  theaebntiaiiMswas 
aikikilad  iniOmlndioa  of  his  papai;— A  aeennd  eoBmnnication, 
Ifr  lii;  S.  Skaip^  ifimad  to  aew  nodes  of  kaedes  (&annlwMr) 
man  Ceatad  America;  these  kad  beoi  c^itniad  1^  Mr.  Bdt, 
fai  dw  neidiboBkaod  of  Choatale*— Mr.  A.  Pecikovcr 
Imadaabwiaa 


laatwoddasof  tka  yonngof 
tedvoeb  JaWnifwrtSto  aMacto  CUnth.,  and 
tfniBflMMna  UBadTcoMBlcd  h»  Mr.  A. 
1^— Mr.  B.  D.  Creipicqr  diowed  a 
t  of  tho  UmkdBfaaospilaat,  TM^j^imm  wiaidmtm,  L., 

 ncarlllbBry  Foct,  a  kicality  wbcta  U  had  disappeartd 

far  a  flnasldeiaMe  lo^fh  of  timsi 

Chemical  Society,  November  16. — Prof.  Abel,  F.R.S., 
president,  in  the  chair.— A  paper  on  berwood,  by  the  late  Prof. 


Anderson,  was  read  by  the  Secretary,  describing  the  method  of 
preparii^  bapkuin  ham  it,  and  also  some  of  the  educts  obtained 
by  the  action  of  varioos  reegents.— The  second  communication 
was  on  the  alkaloids  of  the  aconiteik  Fart  L  on  the  crystailisable 
alkaloids  contained  in  Aemutum  napeUm,  by  Dr.  C.  R.  A. 
Writ>ht.  The  author  finds  that  the  alkaloids  from  A.  /erex, 
which  he  calls  pseuJaniecHtv,  C,,H„NO,„  differs  bolli  in 
properties  and  in  composition  from  aeonitine,  CtjH^jNO,,,  the 
crystalline  alkaloid  of  A.  napeUa.  In  one  iostaoce,  however,  he 
obtained  frum  the  root  of  the  ktter  a  perfectly  distinet  bitter 
crystalline  alkaloid.  pUrotmuutf,  possessing  scarcely  any  toxic 
power ;  whether  this  is  an  alteration  product  of  aoonitine  or  not 
remains  at  present  undetermined.— Mr.  G.  S.  Johnson  then  read 
a  paper  on  potassium  triiodide,  a  crystalline  compound  obtained 
on  saturating  a  taturated  solution  of  potassic  iodide  with  iodin^ 
and  slowly  evaporating  the  solution  over  saipiiaric  add.  It 
forn^'i  prismatic  or  tabuhir  crystals  having  an  appearance  very 
simihir  to  that  of  iodine — The  last  communicatioo  was  by  Mr. 
T.  S.  D.  Humpidge,  on  the  coal'gas  of  the  metropolis.  He 
has  carefully  analyMd  and  determined  the  illuminating  power  of 
different  samples,  and  comes  to  the  conclusion  thatine  gas  at 
I>re&cnt  supplied  is  but  little  if  any  better  than  it  was  twenty- 
five  years  agOb  the  sctnd  iaoroaso  in  illnminating  power  beiqg 
doe  to  die  we  of  iaipraood  bmaefft 

Physical  Society,  Nov.  4.— Prof  G  C.  Foster,  president, 
in  the  chair. — The  following  candidates  were  elected  members  of 
the  society  :— Warren  de  La  Rue,  D  C.L.,  F.  K.S.,  and  W.  H. 
Precce, — Dr.  Guthrie  read  two  letters  which  he  had  received 
from  Dr.  Forel,  in  continuation  of  a  communication  which  he 
made  to  the  Society  on  May  27  last,  in  reference  to  the  "  .Seiches  " 
or  periodic  oscillations  which  take  place  in  tlie  Swiss  lakc-s  and 
on  which  he  has  recently  made  an  elaborate  series  of  observa- 
tions. Since  his  communication  he  has  found  in  a  pamphlet  by 
Dr.  J.  R.  Mcrian,  published  in  1828,  a  formula  which  is  strictly 
applicable  to  the  phenomena  under  consideration.  It  /  be  the 
duration  of  half  an  oscillation,  h  the  depth  ot  the  lake,  and  /  its 

a  f      Considetiag  dnt  ««- 

bably  this  foimula  will  be  applicable  to  lakes  of  irregular  depth 
if  ^  be  the  mean  depth,  he  has  applied  it  to  several  litkei,  and 
the  following  are  some  of  his  results.  In  the  case  of  traasveno 
seiches  on  Lake  Leman,  the  formula  gives  216  metres  as  a  mesa 
depth,  and  334  metres  is  the  greates>t  known  depth.  With  a 
longitudinal  oscillalioa,  the  mean  depth  is  found  to  be  130 
meties.  In  the  case  of  Lake  WallensUdt,  the  formula  having 
shown  the  mean  depth  lo  be  somewhat  greater  than  the 
generally  accepted  greatest  depth,  Prof.  Forel  took  a 
number  of  fresh  soundings,  and  found  a  great  basin  of  com- 
paratively even  bottom  and  of  such  a  depth  as  to  render 

yrobable  the  mean  depth  given  by  the  formula. — Mr.  O. 
,  Lodge  suggested  that  the  formula  would  be  rendered  move 
simple  by  using  the  hyperbolic  function.    It  would  then  become 

t—M  .  /-'-  Goth  — ^.    Mr.  I^ge  also  indicated  the  curve 

which  this  equation  rciircieiiLs. — Dr.  .Stone  cxliibited  some  dif- 
fraction gra'inps  cm  ;^la5-.  ami  metal,  ruled  for  him  by  Mr.  W. 
Clark,  of  Windsor  Terrace,  Lower  Norwood.  The  maiority 
of  them  were  close  spirals  ab  rut  1,000  to  the  inch,  which,  when 
held  between  the  eye  and  a  distant  limc-light,  exhibited  circular 
spectra  of  great  brilliancy.  The  slight  difference  hcturcn  the 
spiral  and  true  circles  appeared  lo  exercise  no  apprccial  lc  ctTcct 
on  the  result.  The  metal  gratings  were  of  linear  fonn,  i,c«o 
lines  to  the  inch,  intended  for  use  by  reflection  in  a  speciiuicope. 
The  spectra  thus  obtained  were  of  niucli  jjrcaier  brilliancy  than 
those  ordinarily  obtained  by  refraction,  and  presented  obvious 
advantages  for  examining  the  ultra-violet  rays.  He  explained 
the  mechanical  difficulties  which  had  been  surmounted  in 
their  manufacture  together  with  the  manner  in  which  the 
diamond  cutters  are  prepared.  The  metals  hitherto  employed, 
namely,  cast-steel  and  German  silver,  are  objectionable,  and 
Dr.  Stone  proposes,  on  the  suggestion  of  Prof.  McLeod, 
to  employ  speculum  metal,  ana  will  report  the  result  of 
the  experiments  more  fully  at  a  snbsc^uent  meeting.— Dr. 
Guthrie  then  briefly  descritwd  some  expenmenta  which  he  has 
made  to  determine  the  effect  of  a  crystaUoid  on  a  colloid  when 
in  the  presence  of  water.  Mr.  Graham,  in  his  classical  re* 
searches,  made  numerous  experiments  with  aaalt  on  one  side  ef 
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A  ooUoid  membnne  koX  water  on  the  other,  and  Dr.  Guthrie 
thought  it  might  be  well  to  determine  what  action,  if  any,  take* 
place  when  a  tall  is  added  to  a  aolotion  of  a  colloid  tvch  as  size. 
Two  or  three  lumps  of  rock  salt  were  added  to  a  jelly  of  size, 
and  the  whole  hermetically  sealed  in  a  glass  tube.  The  colloid 
pultd  with  ill  vitcr  readily,  a  saturated  solution  of  the  silt  was 
obtalBcd,  and  the  tiie  became  perfecU^  white  and  opaque, 
having  lunder^oae  a  ttructural  chiDge^  Experiments  were  also 
made  eaploviBg  a  tnore  hygrometric  salt,  such  as  chloride  of 
etkhun. — ^Mr.  W.  C.  Roberts  pointed  out  ttiat  a  jelly  containing 
5  per  ocnt  of  lilicie  add  readily  parts  with  water  to  sulphuric 
•Odf  KoA  dries  into  a  htni  glass  like  hydrate  of  silica.  He  saVcA 
whither  this  might  be  consideied  as  analogoui  to  the  action  of 
■■It  €B  ■ize,  or  whether  the  strong  affinity  l^tween  the  acid  and 
water  removed  it  to  ant^her  class  of  action.  Dr.  Guthrie  thought 
it  might  be  possible  to  establish  the  existence  of  a  point  at  which 
the  jelly  did  not  give  up  its  water  to  the  hjgTOBietric  sahitaaoe. 
He  also  pointed  out  the  analoff  bstWMB  •  jdJ^  ad  •  OHM  of 
■mall  bagji  filled  with  Uqukl. 

Butoiiiolocleal  Spciety,  Nofcaiber  i.— PisC  Wirtiraod, 
hiiu diiir.— Mr. F.  Snitii  «thlfaited  soom  fesMrk- 
able  ■pecbacat  of  tlrniu  from  Natal  md  Brazil,  wUdibad  been 
of  Vr  certaiB  apedaa  of  CryflttiriikttKiht 
lof ttMir Btits.  Someottbatliomsifenasamehas 
3  iaahM  fa  iMMBh.— ftofc  W«IIMOd  Mentioned  an  tailMMe  of 
tta  hafaa  of  a  lam  of  iMdmm^  mK  having  caused  eoadder- 
able  MmiioB  of  tho  akbL  and  that  tbeinitatioa  waacoaplafaKd 
of  to  Us  canMpandaat  nr  a  wedc  aftcnnid^.— The  Professor 
eithlbited  a  ai^pdaT  Cokoptewa  hma  ikoM  Zanzibar,  of  a  flat- 
taaadt  ovate  fbm  aad  a  ttasl-bke  ealoar,  with  two  poiau  at  the 
«jtlwiMl|  of  the  bodjr,  aad  with  ko((,  efamtio  aatcane.  The 
head  bore  aoiM  ws^MMaBO^  lo  Oat  of  the  diplerous  genus 
Dkpit,  He  abo  oddbOad  a  jnedMia  of  the  butterfly,  //,sjvria 
n^MUHUt  noehod  bam.  tho  Kov.  Mr.  Higgins,  of  Liverpool, 
haffat(thepatlhuria»apnaeadf  of  an  OKbld,  attached  to  the 
base  of  the  lomoa.  Also  an  OicUd  bilb  pomhaacd  by  Mr. 
HewhioB  with  a  eoUectlon  of  roetilioa  Eeoador,  which  »as 
fioaMdtooeMafaiaiMlivingspecimeMofcoid(ioadica,coinpii  ing 
six  diUbcat  ■peeietb  vie*  JBUitUt  trtmtsUi,  Amirkam«t  tintmy 
Multntt  and  tno  othaia  oahaowtt  to  Ua^  aone  being  of  eon- 
■idnable  ■be.— Damitagieada'*Note  on  Ac.-ntn'  'us,"  in 
which  he  tcnatlMd  on  Hcer  KUtew^  Second  Supjilcment  to 
bit  Hisimical  Review  of  tltetemis,  pttblidwd  b  the  Tnmaetmu 
of  ibe  Eatoawlogfcal  Sodety  of  tbe  NethcrlandiL  io  wlileh  that 
aotbor  tried  to  prove  tkat  two  distbiet  species  esMeil^  of  iriiich 
oae  {A.  tdlKiUt  Oliv.  =■  A.  Ganumni,  Cart.  I  has  a  female  with 
tadiawaiaqr  wmgs,  and  the  other  {A.  iatifennis,  ^!nsc11^  ^ 
Zamk  UtmcHi,  Ste.),  has  a  female  whh  aonnally  dcvci.>i  cd 
wins;  wiMteas,  Mr.  Ooaaiqg argued  that  the  Cms,  as  suted 
by  Hecr  Rltsema,  did  not  tn  any  way  prove  diiality,  but 
were  quite  consistent  with  the  unir)  of  the  species. 

Institution  of  Civil  En-ineera,  Noveml>er  14,  —  Mr. 
CJeorge  Robert  Stephenson,  pres. (lint,  in  the  chair. — The  pai>er 
read  was  00  the  Japaa  lighu,  by  Mr.  iC  H.  Bnmton. 

Paris 

Academy  of  Sciences,  November  13. — Vice-Admlral  Paris 
in  the  chair.— The  following  papers  were  read  : — Theorems  rela- 
tive to  systems  ol  three  segments  making  a  constant  length,  by 
M.  Chasles.— Note  on  the  recent  progress  uf  phylloxera  in  the 
depjulments  of  thetwo  Charcntes,  by  M.  fiouilland. — Continua- 
tioo  of  observatiors  of  eclipses  of  Juj  iter's  satelhtes  at  the  01>ser- 
vatjr^  of  Toulouse,  by  M.  Tiiser.ind.  For  eclipses  of  the  first 
s.  tellite  little  seemed  to  be  pained  \>y  using  brgcr  in-itruments  ; 
for  those  ol  the  second  ai.  l  third  ;lic  di:icrtnce  was  greater.  —  M. 
Miluc-£dwards  presented  the  fiiil  part  of  totne  xii.  of  his  work 
on  comparative  physiology  arid  anaturoy  i.f  men  and  animals.  It 
treats  of  audition  and  sight— Report  on  a  memoir  of  M .  Fouquc, 
**  Mineraluglcal  and  geological  researches  on  the  lavas  and  dykes 
of  Thera"  (i.  land  of  Santorin  group).  These  lava>  lontain  1*0, 
and  often  three  triclinic  felspars  (»omc  say  volcanic  rocks  never 
contain  more  than  one)  ;  atl>ite  picdnminatcs  araanj;  the  small 
crystals  ;  labiadonte  or  anorthitc  among  the  larf;e.  These  anor- 
thite  lavas  (hitherto  thought  exceptional)  form  forty-one  of  the 
dykes  of  Thera.  M.  Fouqurf  shows,  from  experiments,  that  a 
lava  fused  and  suddenly  cooled  is  quite  as  crysttaUme  as  when  it 
has  solidified  slowly  ;  crjstals  are  formed  before  ejection  from 
the  ground.  Contrary  to  M.  Tschcrmak,  who  woutd  eliminate 
from  the  catalogue  of  mineralogical  species  all  triclinic  felspars 
except  albite  and  anorthitc  M.  FooqiM  shows  leaMo  iiar  cetaaip 


ing  oligoclase  and  labradorite.  Tridymits^  a  variety  of  crystal- 
list  d  silicon,  is  found  in  the  lavas  in  fbtn  of  thin  hexagonal 
imbricated  plates  ;  M.  Fouqu^  regards  it  as  a  ptMterior  formation 
to  the  other  elements,  and  as  having  arisen  at  a  high  temperature 
under  the  influence  of  imprisoned  droplets  of  water,  when  the 
surrounding  ro:k  was  liquid  or  viscous.  The  report  speaks  highlf 
of  the  value  of  this  memoir. — Researches  on  the  brachistoduotae 
of  a  heavy  liody,  with  regard  to  passive  resistances,  by  M.  Hatoa 
de  la  Gonpilliire.  — On  the  characteristics  of  syiitems  of  cooics 
and  nulaces  of  the  second  order,  by  .M.  Half>hen. — M.  Franfois 
recommended,  against  phylloxera,  the  vitriolic  water  from  tin 
mines  of  pyrites  of  SainbeL  — Observations  relative  to  the  geocnl 
theory  of  trombes,  by  M.  Virlct  d'AoMt.  He  describes  some 
dust  whirlwinds  observed  on  Iho  Moikao  nlateaex.— Determina- 
tion, by  the  method  of  analytic  corrcspoMence,  of  tbe  envelope* 
surface  of  a  surface  whose  equation  COtrtains  n  mnametree  OOH- 
nected  together  only  by  m-2  reUtions,  by  M.  Saltel. — Inflaeaee 
of  tenpemare  oa  ma^etisation,  by  M.  Gaugain.  The  value  of 
the  temporary  variation  variea  considerably  Uom  one  bar  to 
another.  To  determine  the  inflneaoe  of  temperstore  this  thonld 
be  kept  invariable  thronghont  an  experiment }  tbe  author  de- 
scribes how  be  aocompKncd  this,  with  a  bar  snsoeptible  of 
considerable  temporary  variation,  the  magnetism  developed  at 
300°  is  weaker  tliaa  at  ordinary  temperature,  but  in  the  opposite 
case  it  is  stronger. — On  the  hydrates  of  snlphate  of  copper,  by 
M.  Magnicr  de  la  Source. — Onmargaric  chloride  and  its  deriva- 
tives, by  M.  Villiers. — Researches  oa  quercile,  by  M.  Pntnier. 
He  considers  quercite  to  form  a  transition  between  the  fatty 
series  and  the  aromatic  series.— On  angelic  acid,  by  M.  Demar- 
(ay.  He  verifies  his  former  ezpcriincntal  results  against  some 
COBtmdiction  of  them  by  M.  Fittig  in  the  Berlin  Chemical 
Society.— Physiological  experiments  on  the  functions  of  the 
nervous  system  at  Echinida,  by  M.  Fredericq.  The  ooidi 
described  as  tbe  aeivotts  system  are  the  means  liy  wfaidt 
harmony  of  movements  is  estaliUshed.  Facts  seem  alio  to 
favour  the  existence  of  a  nemos  plexus  situated  in  tbo 
thickness  of  the  external  t^ument.— On  the  mobile  state 
of  I'oJofhrya  fixa,  by  M.  Maupas.  This,  he  says,  hardly 
merits  Its  name ;  it  is  more  mobile  and  vagabond  than  known 
Acineiioiani,  and  is  an  intenaediate  type  between  suctorial  iafu- 
soria  and  ciliated  infoaotia,  pcoperljr  sa  called.  He  describes  fai 
detail  the  changes  which  tahe  place  in  it  dariag  ita  mobile  pcrio  !. 
—On  the  existence  of  asparagioe  in  sweet  by  M. 

Pones.— On  the  infloenoe  of  leaves  and  flotat  bvanchceon  the 
aatare  and  quantity  of  sugar  contained  in  the  scape  of  i^«e,  to 
M.  Balland.  Doth  leaves  and  flowers  have  an  iaconteilable  rUt 
in  the  formatumof  sugar. — On  a  meteoric  iron  very  rich  in  nhslcel* 
found  in  the  pravinoe  of  Santa  Catharine  (Brazil),  by  M  If.  Goignct 
and  Osorio  de  Almeida ;  iron  64  per  centt  Dim!  3$,  It  ap- 
pears to  beh»£  to  the  terrestrial  roclca.  II.  Danl*^  raaarkod 
that  a  careful  examination  of  all  that  icigion  was  very  desiiable. 
—Chemical  composition  of  the  wa:er  of  the  Bay  of  Rto  de 
JaaeiRk  bj  MM.  Guignet  and  Teller.  It  contains  coosideraUe 
quantilicaof  silica  and  afamtina  (p'S  and  7-5  gr.  respectively,  per 
cubic  netreV  Thia  la  fmm  deoompeeitioB  of  the  gnciai  and 
granite  rocha  aader  ftfctioa  of  the  water. 
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FERRIER  ON  TJIE  BRAIN 
The  Functions  of  the  Brain.    By  Da%'id  Ferrier,  M.D., 
F.R.S.  With  numerous  Illustrations.  (London:  Smith, 
Elder,  and  Co.,  1876.) 

H. 

SINCE  it  is  certain  that  the  movement  of  a  limb  may 
be  occasioned  by  an  idea,  u  emotion,  or  a  sen- 
sation, and  also  by  the  reliex  of  an  external  stimulation  ; 
since,  moreover,  it  is  certain  that  such  a  movement  may 
be  arrested  by  an  idea  or  emotion  ;  and  since  there  is 
good  ground  for  the  hypothesis  that  the  cerebral  hemi- 
spheres are,  if  not  the  sole  agents,  at  any  rate  indis* 
pensable  aci  t  ssotics  in  the  production  of  ideas  and 
emotions,  we  have  every  right  to  conclude  that  the 
hemispheres  play  a  part  in  the  normal  production  of 
many  movements  ;  and  thnt  idcns  and  cerebral  processes 
are  the  subjective  and  objective  aspects  of  one  and  tbc 
same  effect  But  experiment  proves  that  many,  if  not 
all,  these  movements  can  be  executed  in  the  absence  of 
the  hemispheres,  thert-otc  the  licmisphercs  are  not  htiii 
ffensabU  but  acc,-ssory  factor  s.  This  leads  to  the  question, 
WbM  pact  do  they  play  ?  And  this  again  to  the  questions, 
Are  all  cerebral  processes  or  only  some  of  them,  ideas 
emotions,  and  sensations,  the  others  being  simply  mole- 
cular movements  which  propagate  their  excitation  to  cen- 
tres of  muscular  innervation  ? 

I  understand  the  Hitzij;-Fcrrier  view  to  be  this  ;  One 
set  of  cerebral  processes,  having  their  centres  or  terminal 
stations  in  a  limited  region  of  the  cortex,  are  sensationali 
emotional,  and  ideal ;  another  set,  having  also  all  their 
centres  or  teiminal  stations  in  a  limited  region  of  the 
cortex,  are  motor.  I  am  not  quite  sure  that  this  repre- 
icntation  is  exact,  for  in  both  writers  there  is  absence  of 
explicit  detinilton.  But  this  much  at  least  may  be  taken 
as  exact,  that  they  profess  to  have  discovered  limited  areas 
of  sensory  and  motor  stimulatioD,  and  within  these  areas 
limited  spots  for  particular  sensations  and  particular 
movements.  'I'he  intcrpnt.ition  must,  of  course,  rest  on 
a  basis  of  fact,  yet  the  facts  observed  may  be  accepted 
without  forcing  acceptance  of  the  interpretation.  There 
is  {^cner-il  a^rcenicnl  on  the  facts  with  great  w.ir.t  of 
agreement  as  to  the  conclusions.  I  have  already  suggested 
diat  die  discoveries  of  Hitzig  and  Ferrier  are  of  great  im- 
portancc  ;  but  only  ns  finger-posts  for  anatomists  seeking 
the  pathways  of  stimulation,  not  as  inductive  stations  for 
deductive  inferences.  All  we  can  say  at  present  i  i  that 
electrical  stimulation  of  certain  spots  is  followed  by  cer- 
tain movements  ;  but  ho'd>  the  stimulation  reaches  the 
motor  nerves  is  as  dark  as  before. 

Thus  Car,  therefore,  the  part  played  by  the  cerebral  pro- 
cess is  only  recognisable  as  an  Indtation ;  it  certainly 
does  not  efTect  the  movements,  it  only  incites  the  motor 
oigans.  And  thus  far  it  is  on  a  level  with  ptripheral 
iodtatioiis,  stieh  as  the  indtation  of  laughter  by  tickling 
the  sole  of  the  foot ;  or  of  vomitin.^  by  ticklinj;  the  fauces. 
Laughter  is  a  function  of  a  complex  apparatus,  and  this 
aj^Kuattts  maybe  atfrnulated  in  very  diffeient  ways  from 

very  diflfercnt  starting-points    in  idea,  a  sight,  or  a  touch. 
Vomiting,  again,  follows  from  a  blow  on  the  bead,  acidity 
iiilfaeit»naCh,adisgastiiig  t^ih^  %  aneil,  «r  a  tidiKiis 
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of  the  throat.  No  one  considcs  the  sole  of  the  foot  and 
tlie  fau;  es  ;  j  I  c  centres  or  terminal  stations  for  the  func- 
tions of  laughter  and  vomiting.  Why,  then,  when  we  see 
movements  of  the  limbs,  the  eyes,  or  the  taH  following 
stimulation  of  the  cerebral  cortex,  are  we  to  conclude  these 
movements  to  have  their  centres  in  the  cortex  ?  The  foot 
may  be  removed  or  the  aole  rendered  insensible^  yet 
still  laughter  will  be  stimulated  by  ideas,  sights^  as 
before.  In  like  manner  the  spot  of  the  cerebral  cortex 
maybe  removed  or  destroyed,  yet  still  the  limbs  will  move 
as  before.  Nay,  not  only  the  cortical  spots,  but  the  whole 
hemisphere  may  be  removed,  and  still  the  limbs  will  move 
as  before. 

For  anatomical  purposes  we  make  a  wide  dtstinetion 
between  grey  matter  and  white,  and  a  still  wider  distinc- 
tion between  central  and  peripheral  nerve- substance. 
Physiologically  such  distinctions  are,  1  conceive,  erro- 
neous, the  whole  nenrras  system  being  one.  But  the 
distinction  between  a  centre— /.<•.,  a  place  to  whidi 
stimulations  are  carried,  and  Jrom  wiiich  motor  impulses 
issue— and  Vperipheral  region  where  stimulatioos  begin 

f  r  end — is  both  a  physiological  and  an  anatomical 
t.i  .ision  usefully  maintained.  According  to  this  defmi- 
tion  of  a  centre,  we  may  doubt  whether  the  cortex  of 
the  cerebrum  has  any  claim  to  be  called  a  centre,  or 
group  of  centres,  «pi^i!ltfr,  in  fact,  it  is  not  a  peripheral 
rti^ion,  the  processes  of  stimuhation  in  it  being  of  the  same 
order  as  the  processeses  of  stimulation  in  the  aida^'or 
mucous  membranes,  simply  those  of  peripheral  in- 
dtation. 

This  is  the  paradox  to  which  allusion  was  made  at  the 
close  of  my  former  article.  As  it  would  occupy  too  much 

space  for  development  here,  and  as  1  have  worked  it  out 
in  a  volume  now  at  press,  I  merely  suggest  it  for  specu- 
lative readers,  and  pass  on  to  Dr.  Ferriei's  book. 

First  as  to  his  facts.  It  has  been  urged  against  his 
localisations  that  he  has  employed  a  too  powerful  curtent. 
On  this  subject  I  have  no  right  to  an  opinion,  but  incline 
to  accept  bis  reply  as  satisfactory  ;  though  one  must  not 
overlook  the  fact  remarked  by  CarviOe  and  Duret,  that 
\ery  different  movements  may  be  occasioned  by  the 
stimulation  of  one  and  the  same  spot  according  to  inten- 
sity of  the  cnirent— a  fact  analogous  to  what  is  observed 
in  stimulations  of  the  skin.  It  has  been  urged  by  Hitzig, 
and  also  by  IJraun  (l  lckhard's  Beitrage,"  vii.,  133,  137^ 
that  in  Dr.  Ferricr's  cx[)erimentS  the  same  movements 
follow  Stimulation  of  different  spots,  even  when  these 
spots  arc  situated  in  tlie  ditTercnt  regions  recognised  as 
excitable  and  non-excitable.  The  objection  is  not  only 
triumphantly  mswered  by  Dr.  Ferrier,  but  is  answered 
by  the  introduction  of  an  idea  which  is  of  great  signifi- 
cance : — "  The  mere  fact,"  he  says,  "  that  movements 
result  Irom  stimulation  of  a  given  part  of  the  hemisphere 
does  not  necessarily  imply  that  the  same  is  a  motor 
centre  in  the  proper  sense  of  the  term.  It  will  afterwards 
be  shown  that  the  movements  which  result  from  stimula- 
tion of  Ae  regioBs  in  question  aieexpressive  of  sensation, 
and  that  the  character  of  the  movements  fumishe.s  an  im- 
portant index  to  the  nature  of  the  sensation "  (p.  147  j 
compare  also  p^  163}. 

As  an  answer  to  his  critics  this  seems  conclusive.  But 
does  it  not  throw  a  serious  difficulty  m  Uie  way  uf  bis 
Iqrpothetia  ?   I(  as  he  Inminoiiily  suggests  daevliei^ 
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"  the  Knsatioai  accompanying  mvsotlar  actioo  beiog  re- 
peated as  often  as  the  muscular  action  itself,  the  organic 
nextis  between  the  motor  and  tactile  centres  becomes  so 
wdded,  that  this  sensori-motor  cohesion  enters  like  a 
compound  chemical  radical  as  a  simple  factor  into  every 
association  which  motor  centres  can  form  with  other 
motor  centres  and  with  sensory  centres  in  general "  (p. 
268)  i  then  surely  this,  while  k  satiabctorily  accounu  for 
die  modons  fenowingf  exdtsdoD  of  sensory  regions,  leaves 
unexplained  the  facts  of  other  such  excitations  net  being 
followed  by  motions  (comp.  p.  231),  and  raises  the  question 
whether  all  notions  are  not  doe  to  sensory  exdtatien  ? 

On  the  first  point  let  us  ask  why  the  optic  thalanii  -said 
by  him  to  be  sensory  centres — do  not  respond  by  motor 
Bumifiestations  when  stimulated?  He  regards  this  "as 
sufficient  of  itself  to  dispose  at  once  of  the  views  of  those 
who  would  attribute  motor  functions  to  these  ganglia. 
The  fact  that  ksioas  of  the  optic  thalami  cause  paralysis 
of  motion  proves  nothing  regarding  the  real  functional 
significance  of  these  ganglia"  (p.  239).  Agreed  ;  but  then 
why  does  he  not  equally  ooadnde  that  absence  of  paralysis 
of  motion,  when  the  oonponi  striata  are  destroyed,  dis- 
preres  the  motor  functioa  he  asaigni  10  Uuse  ganglia, 
especially  ino  d  rect  stimublifln  of  these  gu|^  does 
not  produce  motions  ? 

Then,  ^dn,  if  sensorial  eidtations  inodnee  move* 
ments  by  playing  upon  the  motor  centres,  why  not  adopt 
the  view  which  regards  all  cerebral  excitation  as  sen- 
sorial ?  The  hypothesis  of  moMr  oeMret  in  the  oovtex 
would  thus  be  resolved  into  the  fact  that  particular  sen- 
sations excite  particular  movements  ;  and  the  localisation 
of  spots  on  the  cortex  would  be  no  more  than  analogous 
locsdisations  on  the  skin — the  sensation  excited  by  tickling 
the  sole  of  the  foot,  causing  different  movements  from  those 
caused  by  the  same  stimulus  applied  to  the  heel  or  instep. 

Dr.  Ferrier  has  explicitly  declared  that  "  there  is  no 
reason  to  suppose  that  one  part  of  the  bnin  is  exdtable 
and  another  not.  The  question  is  how  dM  stimulation 
manifests  itself"  (p.  i  jo).  This  is  in  acconhaoe  with  what 
I  have  maintaineJ,  nttnely,  that  ntmvt  froe$sm  are 
uniform  in  character,  the  diversity  of  their  results— sen- 
sation, motion,  or  secretion— depending  on  anatomical 
oonnections.  In  itself^  a  neural  process  is  no  note  a 
sensation  than  it  is  a  secretion.  To  determine  a  motor 
centre,  therefore,  we  must  look  beyond  the  cortex,  and 
detect  its  anatomical  relations  to  the  motor«pparatus. 
Do  Dr.  Terrier's  experiments  pcove  that  the  area  of  the 
cortex,  assigned  by  him  as  the  motor  area,  has  such  ana- 
tomical relations  to  the  motor  apparatus,  and  the  sen- 
sorial area  such  relations  to  the  sensory  organs,  that  we 
can  speak  of  their  activities  as  motor  and  sensorial 
functions?  In  other  words,  arc  the  cortical  areas  to  be 
regarded  as  playing  the  part  of  central  functions  or  only  of 
peripheral  indtatioas  ? 

He  has  argued  his  view  with  such  force  of  fact  and 
suggestion  that  1  have  little  doubt  of  his  carrying  most 
readers  with  him  ;  and  hecawse  X  dissent  from  his  view 
I  most  occupy  all  my  remaining  «pftoe  by  endeavouring  to 
weaken  the  effect  of  bis  argumentation.  He  considers  that 
the  indications  naturally  suggested  by  the  observed  facts 
of  electrical  stimulation  are  proved  by  the  observed  effects 
of  disease  and  extirpation.  Sthnvlatian  of  particular 
qwls  is  followed  by  de6nite  movements ;  desinctioii  of 


those  spots  is  followed  by  paralysis  of  diose  movements. 

The  reader  is  led  captive  by  what  seems  irresistible  logic- 
The  evidence  seems  decisive.  How  if  the  evidence 
should  be  illusory  ?  That  it  is  illnsocy  may  be  shown,  I 
think,  under  three  beads 

First  Head. — ^The  Italian  physiologists  Lussana  and  Le- 
moigne  have  specially  called  the  attention  of  experimenters 
to  the  faa  that  very  many  recorded  contradictions  result 
from  the  not  distinguishing  between  the  lint  and  second 
experimental  periods,  namely,  the  effects  observable  BOon 
after  the  operation,  and  the  effects  which  are  dbscxvable 
when  the  disturbance  has  setded  down,  and  tlie  organism 

has  recovered  something  like  i  s  normal  state  f"  Fi  iolo-i.i 
dei  Centri  Nervosi,"  1871).  The  first  period  comprises 
what  may  be  calkd  Aecffeets  of  Distotbaoce  of  Function ; 
the  second  period  the  effects  of  Removal  of  Function.  The 
distinction,  so  fruitfully  introduced  by  Dr.  Hughlings 
Jackson,  of  disdiaigiQg  lesions  and  destroying  lesions 
falls  under  the  same  conception.  I  will  only  add  that 
neither  the  effects  of  Disturbance  nor  the  effects  of  Re- 
moval are  to  be  taken  as  conclusive  evidence  that  the 
function  disturbed  or  removed  is  the  function  of  the 
organ  operated  on ;  bat  that  whenever  a  function  per- 
sists, or  reappeats,  after  the  destruction  of  an  organ,  this 
is  absolutdy  conclusive  against  its  being  the  function  of 
tk«t  oigan. 

This  premised,  I  m'lst  suggest  that  Dr  Fcrrier's  experi- 
ments cannot  be  considered  as  condusive,  because  he 
was  unable  to  keep  the  animals  alive  loi^  enough  to  allow 
the  effects  of  Disturbance  to  subside,  so  as  to  leave  only 
the  effects  of  Removal  to  be  estimated.  And  this  is  the 
more  to  be  cmpha<>ised  because  in  some  instances  the 
animals  did  survive  long  cnouigb  to  show  some  subsidence 
of  the  disturbance  and  iome  reappearance  of  ilu  lost 
functions.  Now  the  reappearance  of  a  function  after  the 
destruction  of  an  oigan  admits  of  but  two  interpretations 
— dther  the  function  was  arrested  as  an  effect  of  the  dis- 
turbance, or  its  organ  was  destroyed,  and  another  organ 
bad  vicariously  taken  its  place.  This  second  interpreta- 
tion is  mudi  in  vogue,  and  has  reoeivecl  the  name  of  the 
law  of  Substitution.  The  notion  that  a  function  can  be 
driven  from  organ  to  organ,  "  like  a  sparrow  driven  from 
one  branch  to  another,"  as  Goltz  picturesquely  says,  is 
surely  raising  Hypothesis  to  the  w.h  power?  Dr.  Ferrier 
without  adopting  the  first  of  the  two  interpretations, 
argues  agaiiut  the  second  with  his  usual  Acoe ;  replacing 
it  by  one  which  is  physioIo£icall|y  more  consistent,  namely, 
that "  there  is  no  direct  estebUshment  of  new  centres  in 
place  of  those  which  have  been  lost,  but  that  those  which 
remain  may  indirectly  without  assumiAg  new  ftmctioM 
make  up  for  the  loss,  to  some  extent  at  least."  In  tiiese 
cases  "the  path  from  impression  to  action  is  not  as  in  the 
ordinary  course  of  volition, through  the  cortical  motor 
centres  to  the  corpos  striatum,  and  thence  downwards  to 
the  motor  nuclei  and  motor  nerv-es,  but  through  the  basal 
ganglia  directly."  This  fails  to  meet  the  case  when,  for 
example,  the  function  of  vision  on  one  side  disappears 
after  removal  of  its  assigned  cortical  centre,  and  never- 
theless reappears.  We  cannot  get  the  ear  to  do  the  work 
of  the  eye ;  and  if  touch  does  indirectly  make  op  for  kM 
of  sight,  it  is  by  *  slow  process  of  acquisHioa ;  whereas 
the  animal  reooven  its  kst  sights  and  duit  ia  die  course 
ofa  few  days. 
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But  restricting  the  explanation  to  movements,  is  it 
not  a  relinquishment  of  the  hypothesis  of  voluntary 
motor  centres  ?  Is  it  not  an  invocation  of  the  hypo- 
thesis of  peripheral  incitation  ?  Observe  this,  more- 
over :  Dr.  Ferrier  restricts  his  explanation  to  the  move- 
awntt  which  have  been  automaticaUy  Ofganiaed  in  the 
coffponitriat*.  All  actions  not  becooM  sutomatic  are 
impossible  alter  removal  of  the  cortical  centres.  **  It  may 
confidently  be  asserted,"  he  says,  "and  perhaps  it  may  i 
one  day  be  resolved  by  experiment,  that  any  special  tricks 
of  movement  wbidi  a  dog  may  have  learnt  woold  be 
eflectually  paralysed  by  removal  of  the  conical  centres." 
Wdl,  since  this  was  written,  experiment  has  decided  the 
point  By  an  ingeoinos  method  of  washing  away  cerebral 
substance,  Goltx  has  been  able  to  prcaily  diminish  the 
disastrous  effects  of  operation,  and  thus  preserved  the 
animals  for  weeks,  in  the  course  of  which  he  observed  an 
ttimost  complete  restitution  of  the  lost  functions.  One  of 
the  striking  cases  recorded  by  him  (Pfliifjer's  Archiv, 
xiii.  31)  is  that  of  a  dog  who  had  l>een  taught  to  "  give 
the  paw  "  on  command.  When  the  surface  of  the  left 
hemisphere  had  been  washed  away  there  was  at  first  a 
complete  destruction  of  the  power  to  give  the  right  paw  ; 
and  the  dog  when  urgently  called  upon  to  give  it,  looked 
wistful,  and  ended  Iqr  atittchinir  <M>t  the  Idft  paw.  Had 
the  dog  died  within  six  days  after  the  operation  this  might 
have  been  cited  as  proof  of  the  destruction  of  a  voluntary 
centre  ;  but  the  dog  lived,  and  on  the  eighth  day  began 
to  give  the  right  paw  when  asked,  and  a  month  afterwards 
gave  it  as  readily  as  before  the  operation. 

Second Htad.—'\itAvciBi\'&  head  we  may  consider  the  evi- 
dence adduced  for  the  existence  of  definitely  circumscribed 
areas,  and  definite  spots  within  those  areas.  Dr.  Feniei's 
pages  arc  very  instructive  on  this  point,  but  not,  I  think, 
competent  to  force  bis  conclusion  when  they  are  con- 
fronted with  Golti^  experiments,  which  show  that  the 
paralysis  of  sensation  and  motion  cannot  reasonably  be  as- 
signed to  the  destruction  of  particular  spots,  bcciusc  the 
paralysis  is  dependent  seMy  00  the  amount  of  substance 
w.'>";hcd  away,  and  not  at  all  on  the  localities.  Add  to  which 
the  fact  just  insisted  on,  that  the  paralysis  is  temporary. 
Dr.  Ferrier  believes  that  his  experiments  prove  the  distinct 
localisation  of  motor  centres.  For  example,  he  produces 
inflammation  and  suppuration  in  one  place,  and  observes 
spasms  followed  by  paralysis  of  motion  in  the  whole  of 
one  side  of  the  body.  This  is  urged  in  proof  of  motion 
being  affected  without  aflection  of  sensation.  On  exami- 
nation, however,  it  seems  to  me  only  to  prove  the  effects 
of  disturbance ;  and  this  the  more  decisively,  because  he 
admits  than  when  instead  of  an  irriiattng  mfifiHrmtUu 
there  is  cxtii-pati-M;  of  the  centre,  the  p.-iralysis  quickly 
disappears.  "In  these  experiments,"  he  adds,  "the 
power  of  movement  alone  was  destroyed,  sensation  re- 
maining acute  and  unimpaired."  This  is  very  ambiguous. 
Sensation  elsewhere — on  the  other  side  of  the  body— was 
unimpaired  ;  but  so  was  power  of  movement  JUtov.  In 
the  paralysed  limbs  there  was  no  sensation. 

Let  us  now  turn  to  a  sensational  centre :  and  we  will 
select  that  of  Vision,  because  the  cxjicrimcnts  arc  here 
most  striking.  Destruction  of  the  "angular  gyrus"  on 
one  ride  causes  bttndness  in  the  opposite  eye;  But  diis 
eHect  is  temporary,  and  begins  to  subside  the  MXt  day 
(pk  165).  One  would  imagine  that  in  presence  of  such 


obser>*ations,  the  fact  of  blindness  would  be  attributed  to 
Disturbance,  not  Removal  of  Function  ;  and  the  recovery 
of  vision  to  the  snbaidenee  of  the  disturbance.  Dr.  Ferrier 
interprets  the  recovery  as  due  to  the  compensatory  action 
of  the  centre  in  the  other  hemisphere  (p.  169).  But  this  is 
to  invoke  the  Law  of  Substitution  (wliich  he  has  sucocss- 
fully  refuted),  and  leaves  unexplained  why  the  oompen* 
satory  action  did  net  manifest  itsdf  from  the  first  The 
i  experiments  of  Goltz  seem  to  me  conclusive  as  to  the 
observed  blindtiess  being  merely  the  effect  of  disturbance ; 
not  only  does  die  vision  gradually  return,  bat  is  proved 
not  to  depend  on  the  conpcnsatory  .iction  of  the  intact 
centre,  because  it  reappears  even  in  an  animal  deprived 
of  the  other  eye.  That  is  to  say  a  dog,  with  only  one 
eye,  had  almost  the  whole  of  one  hemi^jhcre  washed 
away,  so  that  on  the  one  side  it  had  no  optical  apparatus, 
on  the  other  no  visual  cortical  centre — yet  it  showed  un- 
mistakable evidence  of  lieing  able  to  see.  Observe  the 
dilemma :  either  there  is  a  complete  decussation  of  the 
optic  nen  cs,  so  that  each  hemisphere  is  the  sole  centre 
for  one  of  the  eyes ;  or  the  decussation  is  paitial,  so  that 
each  hemisphere  b  a  centre  for  both  eyes.   In  the  first 

case  destruction  of  the  one  hem: Milscrc  should  produce 
absolute  and  permanent  blindness  in  one  eye->and  this 
b  disproved  by  experiment  In  the  second  case  destrac- 
tion  of  one  hemisphere  should  produce  partial  blindness 
in  both  eyes— and  this  also  is  disproved  by  experiment. 
Or,  finally,  the  visual  centres  arc  ttot  in  the  hemisphercfi 
so  that  destruction  of  the  hemispheres  is  not  destmctioa 
of  vision— and  this  is  what  experiment  proved. 

Third  Head,—\  must  be  very  brief  on  this  point— 
namdy,  that  very  various  effects  ensue  on  excitation  of 
one  and  the  same  spot  If  we  regard  the  cortex  as  a 
periphcK.l  surface  of  excitation  there  is  nothing  myste- 
rious in  the  various  eflfects  produced  by  reflexes  from  it— - 
as  from  the  skin ;  hot  if  we  it  as  a  collection  of  dis> 
tinct  sensory  and  motor  centres,  there  is  great  difficulty  in 
reconciling  the  results  of  observation.  For  example,  the 
so-caDed  volantary  centres  for  movements  of  the  limbs  and 

tail  are  found  by  Bochefontaine  to  be  centres  of  salivary 
secretion.  In  his  memoir  in  the  Archives  de  Physiotogit 
(1876,  No.  2,  p.  169),  the  last-named  experimenter  sums 
up  the  results  of  his  observations  thus— that  the  hypo- 
thesis of  cortical  voluntary  centres  would  lead  to  the 
coiiflusion  that  the  same  spot  was  the  Centre  for  voituk- 
tary  movements  in  a  limb,  and  involuntary  contractkms 
of  the  bladder  and  spleen,  as  well  as  dilatation  of  tiie 

pupil. 

My  space  is  exhausted,  and  I  have  not  been  able  to  do 
more  than  criticise  the  main  topic  of  Dr.  Ferrier^  book — 

and  this  not  with  the  fulness  ',vhich  its  importance  de- 
mands. But  if  I  have  .^hown  grounds  for  regarding  the 
hypothesis  of  voluntary  centres  in  the  cortex  as  at  any  rale 
far  from  proved,  and  in  doing  so  have  had  to  adopt  an 
antagonistic  attitude  throughout  my  review,  I  should  not 
be  just  to  him,  nor  to  my  own  feelings  of  gratitude,  if 
I  did  not,  in  concluding,  express  a  high  sense  of  the  value 
of  his  worii^  fall  as  it  is  of  suggestions,  and  rich  in 
facts,  which  no  counter-facts  can  set  aside.  It  will  long 
remain  a  storehouse  to  which  all  students  must  go  for 
material  It  maybetheataitiaf-point  of  a  new  anatomy 
of  the  brain. 

GCORGE  HE.NRY  LkwkS 
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OUR  BOOK  SHELF 

British  Matrnfaeturim;^  fmfush  us. —Edhedhy  G.  FliUlipa 
B«van,  F.GS.  "  Jewellery, "  by  George  Wallis ;  *'  Gold 
Working,"  by  Rev,  C.  Rouiell ;  "  Watches  and  aocks," 
bv  F.  J.  Britten  ;  "  Musical  Instruments,"  by  E.  F, 
Kimb niit,  I.I  .D. ;  •* Cotkiy,'  bj  F.  CalUs.  (Loodmi : 
Stanford,  1S76.) 

This  little  volume  (which  is  intended  for  popular  read- 
ing) is  comprised  of  several  shoirt  essays  by  different 
writers,  upon  the  separate  subjects  indicated.  Each 

essay  contains  a  fairly  good  account  of  the  history 
and  general  trade  position  of  its  subjects,  but  so  far  as 
their  mechanical  corstrii^nir  11  .irid  the  mamifaLliiiin.:; 
operations  involved  therein  are  concerned,  all  ate  more 
or  less  disappointing;.  No  doubt  tliis  is  in  f;reat  n>easurc 
to  be  attributed  to  (he  nearly  entire  absence  of  diagrams, 
the  essay  on  watches  and  clocks  alone  being  illusirated, 
and  that  but  scantily.  Naturally  some  subjects  suffer 
more  than  others.  In  jewellery,  gold  working,  and 
cutlory  the  forms  produced  are  Canuliar,  the  tooto  em- 
ployed are  simple,  and  what  is  the  method  of  shaping 
and  fitting  tof^ether  the  various  portions  can  easily  be 
imagined.  Hut  with  musical  instruments  and  watches 
and  clocks  t!ic  r.ut-  is  clil'fetent  ;  pt-f:plf,  ,}  priori,  are 
unacciiiamtt  (I  wit'a  tlic  ap[)nrauis  or  iiiccis.inisiu  mide  use 
of,  .mil  H  free  reference  to  diaj^rams  or  fijjures  becomes 
imiis[n.nsable.  In  the  essays  upon  jewellery  and  >;o!d 
working,  especially  in  the  litter,  their  aspects  and 
bearings  as  branches  and  developments  of  art  are  paiti- 
culaily  dwelt  upon.  Cutlery,  of  course,  is  treated  as  aii 
industty,  so  are  watches  and  docks.  We  are  afraid  the 
las^melldoDed  essay  is  doc  very  carefully  written,  the 
writer,  ammigst  other  things,  actually  fe»etting  to  tell  us 
that  there  is  any  connection  between  we  length  of  a 
pendulum  and  the  time  of  its  swing.  And  what  he  can 
be  thinking  of  to  describe  Huyghcns  as  a  *'  French  clock- 
maker  of  eminence,"  who  "about  1650  show<d  t;rcat 
skill  and  inficnuity  in  ananiiinK  pendulums  to  clocks,  so 
as  to  describe  a  cycloid,"  uc  do  not  know.  The  essay 
upon  musical  instruments  (considering  its  not  being 
illustrated)  is  much  mora  inldUgible  than  it  night  have 
been. 

The  book  is  neatly  bound  and  printed,  but  will  require 
considerable  aUoration  and  extension  before  it  becomes 
what  from  its  title  we  expected  to  find  it. 

An  Introduction  to  the  OsteoloQ/  of  tJu  MammaUa,  By 
Prof.  W.  H.  Flower,  F.R.S.  2nd  Edition.  (London : 
Maonillan  and  Ca,  1876.) 

I'KOK.  I'LowER's  valuable  "  Ostcoloi^y  of  the  Mammalia" 
holds  so  high  a  position  among  scientific  manuals  that 
the  appearance  of  a  second  edition  requires  bat  a  passing 
notice  from  us.  The  author  is  himself  so  continually 
adding  to  our  knowledge  of  the  anatomy  of  the  higher 
Vertebrata, at  the  same  time  Iceeping  fully  a«  courant  with 
the  ittvestigatioii*  of  both  British  and  foreign  zoologists, 
that  there  are  several  minor  additions  which  he  has 
had  to  make  after  an  inter\'al  of  six  years,  since  the 
appearance  of  the  volume  originally.  .Atnonfjst  the  most 
important  of  these,  wc  notice  the  record  of  the  conical 
form  of  the  odontoid  process  of  the  axis  vertebra  in  the 
Chevrotains  {Tra^ulina),  the  introduction  of  a  summary 
of  Prof.  Parker's  study  of  the  development  of  the  skull  of 
the  pig,  the  account  of  the  hyoid  bones  of  the  Ant-eater, 
of  Uie  huge  pectineal  process  in  Phyllorhine  Bats,  and  of 
the  pecDliaxlyancbylosed  tarsus  in  the  Muntjacs.  In  the 
first  edition  the  topography  and  the  orinting  of  tlie  wood- 
cuts was  too  black  throughout ;  in  the  new  one  diis  de- 
fect has  been  entirely  removed,  both  the  type  and  the 
figures  Veinr  all  th.it  cm  lie  desired.  There  is  a  new 
outline  di.ij^ram  of  special  intcre-->t  introduced  to  illustrate 
the  mutual  relations  of  the  various  elements  of  what 
ni.iy  be  termed  the  typical  mammalian  skull.   This  re- 


places a  plan  drawn  oat  Hot  a  similar  parpoee  in  which 
the  names  of  the  bones  were  dbtribnted  over  a  page  in 

such  a  way  as  to  indicate  their  relative  positions.  In  the 
new  diagram  the  employment  of  outlines  to  the  bones 
renders  the  exact  situation  much  more  distinct  and 
enables  the  commencinsj  student  to  carry  away  uith  him 
a  much  more  precise  idea  of  the  ex.ict  neighbourhood  of 
each  part  of  each  bone  than  was  possible  from  the  older 
pi. in.  We  welcome  with  much  pleasure  tlus  now  edition 
of  the  '■  Osteology  of  the  Mammalia." 


LETTERS  TO  THE  EDITOR 

[  Tiu-  Editor  dots  net  Md  himself  rapomibU  for  opinions  exprentA 
bv  his  c(rrrnpondents.  Anther  tan  ke  undertake  to  ntnm, 
or  to  eorresp<ynd  with  the  writers  of,  rejetted  mamuerifts. 
N«  Httietis  tiiL'it  rf  orr^orym  ui  t,  >/imunieationt,] 

On  the  word  "Force'* 

Pro:  1  .  .  in  his  lecture  on said  that  this  word  mMt 
be  U«cd  in  a  certain  definite  sense  and  in  thii  sense  only.  In 
Oldrr  10  daim  Newton'ii  authority  for  the  otic  definite  sense  to 
which  he  would  confine  the  word,  he  has  to  assume,  not  only  that 
Newton  transUted /brtt  by  fir  itn/rettM,  but  that  he— an  English- 
man writing  in  Latin — used  tdt  intifa,  vis  motiix,  &c.,  without 
any  EagHta  equivalcnU.  Until  good  evidence  for  these  assump- 
tiaas--jaap(OlMbl«  as  they  ate  oa  the  Uet  of  them — i*  brought 
forward,  nof.  Talt  cannot  daba  the  aathority  of  Mewtoa  in  JUs 

foDOur. 

In  the  communication  I  made  to  Nature  (vol.  xv.  p.  8)  1 000- 
tended  that  the  authority  of  Newton  was  against  the  restriclion  of 
the  word  to  this  one  .sense,  on  the  a&sumption  that  the  equivalent 
of  Newton's  word  zis  is  fotce.    To  those  who  demur  to  this 
assumption  I  propose  the  (jucstiuns  :  (1)  Is  it  likely  thatNewtOB 
had  in  hit  mind  no  English  equivalents  for  vis  insita,  vis  gravi' 
tatis,  vis  eentrifuga  f   (2)  If  ibrce  is  not  English  for  vis,  what 
English  word  had  Newton  in  bis  mind  ?    Until  some  new  light 
j  i'i  thrown  on  these  quesliom  I  maintain  that  Newton's  authority 
:  is  claimed  for  the  restfiction  of  force  to  the  sense  of  viu  imftttum 
'■^  on,  to  say  the  least,  insnfiicient  grounds  ;  and  that  the  OWioos 
interpretatiun  of  Newton's  words  is  dead  against  it. 

I  have,  I  ho\yc,  in  a  previous  communication  done  justice  to 
Prof.  Tait's  zeal  for  dcfinitcness  and  aocuracf  ;  and  with  him  I 
feel  what  supreme  virtues  these  are  ia  a  scientiRc  man.  liut  I 
contend  that  the  w.de  sense  of  the  word  force — which  I  attribute 
to  Newton — is  nut  loose  and  inaccurate  ;  it  is  simply  general  and 
comprehensive ;  each  of  the  narrower  uses,  as  m  vis  imfiressa, 
vis  intita,  is  not  more  accurate  but  more  special :  these  special 
senses  are  not  inconsistent,  though  they  arc  not  identical ;  they 
are  neither  inconsistent  with  each  other  nor  u  iih  ttie  use  of  the 
word  force  in  its  widest  sense.  Some  English  mathemstkians 
wish  to  have  this  valuable  word  all  to  themselves  far  a 
special  technical  sense  ;  Newton  claims  no  such  monopoly,  nor 
is  it  claimed  by  all  foreign  matbematieians,  nor  conceded  by 
metaphysicians  ;  nor  is  the  claim  to  this  monopoly  likely  to  be 
conceded  until  a  better  title  to  it  hat  been  shown. 
Cambiidge,  November  34  P.  T.  Main 

Peripatus  N.  Zealandiae 

l.N  the  November  number  of  the  Annals  itnj  .Va^'ittine  cf 
NiiSural  Jlnttfy  is  a  paper  by  Capt.  Iluuon  011  I'enfHilus  A'. 
■  ZfiUanJ^^r,  \n  which  the  author  comes  to  the  astounding  rtsults 
I  that  this  sjM-Cies  is  hci  ni.i;'hr<>dite,  and  th.tt  its  liomy  j.aws  are  nut 
foot  jaws  Imt  hninologoiis  with  those  of  annelids  such  as  Eunice. 
If  snch  were  in  icility  the  ca5e  much  of  ray  rtsults  concerning 
,  /'iTsf<<ilus  cafittsu  (i'/tit.  'J  runs.  A'.  SW.,  1S74,  vol.  clxiv.  r.irt  2) 
i  would  lo-f  its  val.ie,  and  since  I  I  elieve  l'tr>:  ','ui  to  l>c  a  most 
I  ini(>ort.int  form,  ami  a  representative  of  the  ancestral  stock  of  all 
tracbeates,  in  fn<  t  of  the  I'rutracheataof  Pm£  Haeckc^  I  hasten 
to  write  a  few  words  in  reply. 

I  obtained  specimens  ol  I'tnf-Uui  Z^nAuidSif  at  \\V-;lin;jloa 
from  .Mr.  \V.  T.  I„  Travers,  who  has  done  so  much  for  science 
in  New  Zealand,  and  who  most  kindly  .issistcd  me  and  my  late 
colleague,  K.  von  \Villcmi'e>-Suhin,  in  many  ways,  and  who 
first  pointed  out  P.  A'.  ii.,   to  dpt.  Iluttun  aUo.  I 

had  further  at  le.\;,t  fif;y  spcciii  ens  of  /W;/,r.'M/  collected  for 
me  and  brotijjht  Ij  me  alive.     I  examined  these  an.i  mau'e 
j  note*,  but  have  been  prt  vented  by  other  work  from  pnV>li«hing 
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than  hitherto.  P.  ^V.  Zealandia  is  not  henntphnxUte.  I  ex-  | 
■niaed  several  males,  which  differ  in  no  esscntisl  points  in  iheir 
rtmrtme  front  those  of  /'.  tafouis.  Like  those  oiP.  (apeniis, 
ibejr  we  IcM  ]mnicrri.j  s  t:.an  the  females,  and  Ctpt.  Hutton  has 
been  unlucky  enough  not  to  meet  with  any  amongst  the  twenty 
specimens  examined  by  him.  The  jaws  of  P.  N.  Zealandttr  are 
further,  I  bclier^  developed  just  as  are  ihuse  of  P.  capensis.  At 
least  I  saw  that  tlie  earliest  sUges  corresponded,  and  reco^ni&ed 
thr  fjrst  pair  of  acnben  af  the  embryo  in /*.  U,  Zadandur  in 
!hc  stAge  in  nhichtbey  U*  IMS  yet  twaed  iamurds  to  become 
foot  j.iws.  I  have  prepared  a  more  extended  answer  to  Capt 
Mutton's  paper  with  an  acccunt  of  my  own  observations  on 
/'.  A'.  Zealandiit  for  the  Ann.  and  Mag.  0/  Xal.  JJut,^  but  M  this 
cannot  probably  be  published  immi^iately,  I  thoMld  be  much 
obliged  if  |oa  w«mld  inwtt  Ibis  reply  in  Nature. 

H.  N.  MOSELEV, 

NatuiUtt  to  tI.M.S.  ChoUtrngir 


The  Af«  qf  the  Rocks  of  Chamwood  Forest 

It  isaodosbt  to  bengKlted  tbat  Mi;  Woodwaid,  niiled  by 
isnilBdcBt  aathoiity,  ihodd  bsve  intradnced,  in  liii  exeeUent 
WBik  on  thefwlngy  of  Esgbad  and  Walei^  atUl  Jkrlher  con- 
ianoB  into  the  laaraeBted  oM  rocki  of  (Hiannraiid  Foicsr,  but  I 
doabt  whether  their  age  la  qaite  10  certauiaePraf.  Hallaeemsto 
thmk.   I  fttllv  agree  whh  aha  that  then  ia  not  a  paitiele  of  evi- 
denes  ibr  their  Laarealian  age,  and  that  their  qreaitea  and  ham- 
hlandle  nailes  caanot  he  eandatedwith  the  ImahleBdic  gneiss 
of  the  Midven^  bat  I  omat  dannr  to  his  graapias  them  with 
IhoGaaifariaB  rodttof  tihe  LaiVByada  or  of  LlaidieriB.  The 
amhoti^of  FroC  Ssdgeddtisjjita^bntkHMtbe  venMadieied 
that  thotsmCkmfariMi  with  humdndedftrawfa  than  b  the 
UNBcnclatare  of  the  Geelofkal  Samf;  and  I  an  not  aware 
that  hs  overcoauutted  hhaadf  to  the  Chanwood  itdEB  being 
cqatutoittohilZflMrCainbthuMi   Eicept  a  alfght  litboloEical 
rcaeaibiaafls  of  sciae  Chamwood  ncka  10  thoae  of  Hanech 
and  Uanberiit  and  a  a^  abghter  to  Loagmynd  rodcs,  there  is 
really  nothtaig  fai  iawfar  of  wa  qiedal  conelatioa.  One  point, 
howew,  tbsiobwMehaayglwaoBasdss  to  their  agc^  which 
does  oot  wciB  to  havs  bsm  aweh  noticod  Utherto,  probably 
bccaaae  the  facts  have  hoaa  atnagaljr  ofolooksd  in  the  Geolo- 
1^  Sorfty  description  of  the  dirtiict   It  k  that  beda  of  coarse 
votauiie  a(QtloBieTate  and  adi  abosnd  aawog  the  Chamwood 
aetioa.   Pnither,  the reiamhhuws  of  the  todts sen  whole  (when 
not  unosuallr  roeiamorphoied)  ia  very  doae  to  fhs  "men  slate 
and  porphyry  scxiea  "  (or  fiorrowdale  todt*}  of  the  Iwb  fiiatrict. 
Conuoved  with  the  Wdah  lodHb  thqr  are  ftr  Bove  tike  those  of 
Cadaroldffi*thanof  Liaabom^  with  teae  them  ia  aeaica  any 
Htbokwgical  icaeBblance^  hat  If  I  nixed  ny  Chamwoad  odiec- 
tioo  wuh  thoae  fion  the  odiar  two  hMalitiei»  eipedally  the  (omer, 
I  abotddhovofivcttdiliailtyiBaepandag  naayapecincoa.  It 
aeons  thon  to  msfrmoieOwly  oat  tlda  great  Toloaaie  adivitr 
in  dio  ClismwooddittrictahoaldlniTCeaireapoBdedia  lime  with 
diat  in  the  Lake  Diitiiet  or  with  aome  part  of  that  mWdei,  than 
that  it  sbonld  have  happened  in  the  age  of  the  Hailedib  Ltan- 
bedi^  nnd  Longmynd  groups,  where  we  Inm  Boendeaoa  of  any 
voJcaaic  diatuifaancew  The  axgaaaeat  any  be  aununed  ap  thu', 
as  it  iccnw  to  no  >— The  Ciianiwood  rocfca  are  oid^  ao  are  both 
the  oooppctiog  gronpt ;  thev  are  nafoidliferoaa,  ao  are  both ; 
th^  are  dbaved,  so  are  bouL ;  they  oontain  evidcnoe  of  great 
volcBnie  nctioB,  ao  do  the  Botrowdak  aeriaa,  and  not  the  Welsh 
Lower  CambiiaBB.  Oae  point  fiir  the  fsmer.  The  gcnerd  cor- 
icapondence  of  their  strike  with  that  of  tlie  BoROWdaie  Kries 
aaoer  loglebocongh  may  also  perhaps  ooaat  Car  aonMAin^ 

T.  G.  B<mMBY 

St  Joihali  CdlegOi  Cambridge,  Noraaber  25 


ThOUG  If  the  discussion  of  the  age  of  the  rocks  of  Chamwood 
Fofcat  is  nit  hkely  in  the  present  state  of  our  knowledge  to  lead 
to  any  useful  result,  there  are  still  a  lew  points  in  Prof.  Hull's 
letter  on  the  subject  which  seem  to  call  for  remark.  In  the  first 
place  the  late  Prof.  Jukes  was  by  no  means  ao  ttrongly  in  lavour 
of  tlie  Cambrian  age  of  these  rocks  as  Prof.  HoU  autea.  Pio£ 
UHUHf  words,  in  PoUer's  (not  Porter's)  "  History  of  Chamwood 
rmsnt "  are  as  follows :— "  Itis  therefore  uncertain  whether  they 

Se  rocks  of  Chamwood)  belong  to  the  Devonian,  Siluiian,  or 
mbrisn  systems,  the  probability  only  being  in  favour  of  the 
latter."  Secoodly,  the  Cambrian  of  Sedgwick  includes  a  great 
deal  more  than  the  Cambrian  of  the  Geological  Survey,  and 
tlKrefore  tliere  ia  not  the  periiect  unanimity  between  tboe  two 


authorities  that  Prof.  Hull's  remarks  would  lead  us  to  believe. 
Thirdly,  if  lithological  resemblance  is  to  go  for  anything,  it  may  be 
used  directly  against  the  Cambrian  i^;e  of  the  rocks.  On  tile 
western  side  of  the  forest  we  find  sheets  of  cr)rstalline  rock  fdld 
beds  of  highly  altered  conj^lomcrates  and  brecciis,  which  have  a 
suggestive  likeness  to  the  lava  Il'jws  and  ash  beds  of  the  green 
slate  and  porphyry  series  of  the  Lake  District  I  don't  say  the 
resemblance  proves  anything,  but  it  is  worth  quite  as  much  as 
the  similarity  between  the  slates  on  the  east  side  of  the  forest  and 
the  slates  of  Llanbcris.  Mr.  Bonney  has  also  called  attcn.ion  to 
the  iact  that  the  strike  of  the  Chamwood  Forest  rocks  is  the 
same  as  that  of  the  Volcanic  Series  in  the  Lake  Country,  when 
that  groop  is  last  leen.  Again,  it  is  far  from  certain  that  the 
rocks  of  Oiarawood  Forest  are  all  of  tlie  same  age.  I  recollect 
seeing  many  years  ago  soroeseciiDn;  faf  which  I  am  afraid  I  have 
kept  no  record)  that  seemed  to  ^ho:v  that  some  of  the  bosses  of 
Dioritic  rock  near  Markfield  were  older  than  the  slates  that 
•omonded  them.  If  this  be  so,  perhajis  thc^^c  crystalline  hills 
may  be  the  projecting  points  of  a  nucleus  of  simitar  rock  that 
underlies  the  whole  area,  and  which  may  be  Laurcntian  in  age. 
The  locka  we  not  gneiss,  but  I  know  of  no  rcasnn  why  the  equi- 
valenia  of  die  rodis  of  the  Hebrides  must  be  gneiss  all  the  world 
over  ;  they  arc,  however,  rich  in  hornblende,  and  so  are  the 
Hebridian  rock?.  With  all  these  possibilities  IxTore  tis,  I  am 
afraid  it  will  be  hard  to  arrive  at  tost  enviable  state  of  security 
whtdi  Prof.  Hall  teems  to  have  been  in  when  he  penned  hti 
letter.  A.  U.  Grbix 


I  AM  pleased  to  ftiid  in  XATl'Rr:,  vol.  xv.,  p.  7S,  a  letter 
from  I'rof.  Hull,  with  icfcrcncc  to  the  a^e  of  our  Charawood 
Forc  t  r<H;K^.  He  wri'.es  against  their  a^sii^timcnl  liy  .Mr.  II. 
B.  Woodward,  in  his  *'  (iculu^/  of  KngUiiJ  an  i  Wales,"  to 
the  Ijiurcntiin  period  (sec  p.  ^4). 

iiut,  in  fact,  as  Prof.  Hull  himself  points  out,  we  also  find  on 
p.  30  a  statement  tiiat  put  Of  ths  Mriesmsy  beloog  to  the  Cam- 
brian epoch. 

It  would  appear  that  as  Mr.  Woodward  is  not  personally 
acquainted  with  the  region,  he  has  endeavoured  to  ^ivc  the  views 
of  the  various  authors  whom  he  knows  to  have  written  on  the 
subject,  and  a-i  tl.c*.c  arc  conlliciing,  and  bis^td  upon  little  i>er- 
sonal  woik,  it  is  no  womi-'r  that  he  has  been  led  astray. 

I  do  not  ihiiik  Miliictent  iniiJ,.rt.ancc  hxs  been  attached  to  the 
study  of  t!iis  Isolated  outcrop  of  old  rocks.  Wc  can  trace  its 
continu.ition  to  the  souta  and  sou'.!i-ca't  ftir  a  cosiisJenUile  dis- 
tance, and  I  woal  I  venture  to  >u;;'.;es;  (he  possi'iilily  of  a  tlexure 
or  spur  in  this  direclit>n  cotincclirn;  with  the  old  |)aJ.vo/oic  ridge 
for  which  we  liavc  lately  \irm  lisli  njj  in  the  Wei'dcn.  In  my 
"  Geology  of  l.;ici-ster>hire  and  Rutland,"  whicli  wt'A  >.hi>rlly 
be  publishe  (heio  wi.l  be  found  sonic  fine  photographs  of  the 
principal  quarries  and  natur.U  outcroj.^  of  the  Ct'.arnwoo  1  rojks  ; 
and  I  have  theie  given  the  roa^Dns  which  induce  me  on  the  whole 
to  refer  the  main  m.ivs  o(  the  r  icks  to  neither  Laurcntian  nor  i  '.xm- 
brisn,  but  to  the  SUiinan  penorl.  Tne  cvi<lencc  is  but  scanty 
however,  but  a  balance  of  prohaSilitics  at  the  best.  As  to 
Sedgwick's  determination  nf  the  region,  we  must  rrmcml>cr  that 
much  that  he  theti  c-illcd  ('ambrian  has  since  been  assigned 
to  Lower  Siluri.iM. 

ToAn  Museum,  Leicester,  N'ovembcr  24 


Minimum  Thermometers 

Some  time  ago  a  correspondence  appeared  in  NAriRE  (vol.  vi. 
pp.  122,  14Z,  221)  on  the  subject  of  moisture  deposited  in  raiui- 
mum  thermometers  exposed  on  the  graic".  As  I  was  at  the  time 
much  annoyed  with  this  myself  I  tcok  up  every  hint  1  coiil  I  get 
in  the  matter,  though  I  must  confess  with  indiflerent  success.  I 
tried  for  a  long  time  india-rabber  packinjr,  with  sealnv^-wax,  iS:c, 
of  varying  coat<,  as  advised,  but  still  moisture  in>inuaied  ilscll'. 

At  last  I  b€thouj;ht  myself  of  a  cork  p.aA-king.  I  cut  a  piece 
of  cork  ao  as  to  fit  tightly  round  the  neck  of  the  thermometer 
tube,  then  inserted  the  tulic  and  packing  into  the  glass  case — 
the  cotk  packing  being  alxmt  a  <juaiter  ol  an  inch  long.  The 
expoced  end  ol  the  cork  I  covered  with  two  or  three  coats  of 
asphalte,  as  used  on  microscopic  slides.  At  first  a  slight  bubbling 
was  seen  through  the  asphalte,  but  SL>on  disappeared,  and  a  line 
uniform  surface  at  last  set  in.  The  therinonieter  h.is  now  l>ccn 
in  use  for  several  months,  and  not  the  least  trace  of  moisture  hxs 
ever  been  seen  within  the  case<,  although  moisture  has  been 
abund.int,  especially  for  the  last  three  months.  The  pmcesi  is 
aimple  enough,  and  I  venture  to  Knd  it  to  joo,  hoping  that  it 
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may  answer  the  purpose  for  others  as  it  lia.s  now  for  ionie  lime 
answered  mine.  TilOMAS  FAWCBTT 

Blencowe  School,  Ciuaberland,  November  6 


Bleetile  Motor  Pendulmn 

The  foUowing  Teiy  linpls  wffmatm  nay  I  fldnk  be  of  lue  in 
«]iy  labonlonrorolherpaioBvlwicit  tinct  it  is  ncocMuy  to 
have  a  pendonB  bntiog  Meonds  fai  order  to  giv«  tbe  time  for 
aor  etpeilincBti  ■iwiding  if. 

It  ooatiM  ol  ft  SImibi'  gal  vanoscopc,  A,  to  wlilch  It  attached 
Ibo  pcodnlvB ;  Medic  N,  preferably  with  platioeiB  eoetacts, 
works  between  two  pialiaiiB  wiieiL  B  ami  witb  a  Mnaall  amount 
of  play ;  these  pialiaofli  wiiei  aie  nmlatcd  fiom  one  another  by 
bene  iHteaedfulo  apiece  of  ebonite  wUdiworltioBApivotii. 
Tiw  mtdk  ii  enmected  by  its  lappocl  to  om  ead  of  tbe  ec4l  of 
fbe  (ahaiMaeopc^  the  otber  cad  v&ag  to  eartb.  To  the  wires, 
1  aad  <^  en  cemerted  tbe  o|ipoiile  poles  of  e  ibbbII  battery,  '.he 
com  ef  Ac  batteqr  bfliqt  to  eaitb. 
Tbe  action  of  Ae  initnnent  is  as  follows  I—Ob  tlighily  otcil> 
I  tbe  pendolun  the  needle  n  makes  oOBtaet  between  B  say, 
iwcoil,  the  magnet  ticing  so  arranged  (bat  die  wedk  then 
deSacts  towards  tbea  canying  with  it  Ibe  laoffafale  eontact 
I  BBta  Ibe  pcndolBB  icaaies  its  limit  of  oidllatioa^  it 


faUib  breaks  ooolact  witb  B  and  makes  contact  with  c,  which 
dies  tends  to  poll  the  needle  over  to  c,  and  so  on ;  in  this  way 
tbe  pendulum  receives  at  oscillation  the  impulse  necessary 
lo  overcome  tbe  forces  tending  to  itop  it ;  and  thu  will  keep 
eacillatiag  as  kog  as  Ibe  faatteiy  suppllea  ibe  motive  power. 
ForamU  arcs  tbe  bsat  is  nsf  M§Mm  hy  tmntiitu  in  iMiay 


Ib  tbe  circuit  of  tbe  battery  we  csn  iotrodeea  an  electro- 
angBCt  wUcb  at  eaeh  contact  01  the  pendulum  00  one  side  will 
BiaKe  a  stroke  on  a  bell,  or  indeed  tw  a  detent  will  more  by  a 
snail  IraiD  of  wheels  the  hands  of  a  clock.  If  ibe  pendulum  is 
ande  to  beat  half  seconds,  then  the  contact  being  nade  al'er- 
BBldv  OB  each  side,  the  bell  stroke  wouhl  beat  secomls;  We 
coBld  of  course  introduce  any  munber  of  arraBgen«Bt«  of  tbit 
sort  at  any  intervals  along  the  circuit,  and  so  moveafly  aamber 
of  clocks  at  diflercnt  positions  in  a  large  ettablisbaical'i  only 
one  pendulum  being  requisite  to  control  tbe  whole  set 

P.  Hiccs 


PROF.  VOVNG  ON  THE  SOLAR  SPECTRUM 

THE  paper  of  I'rof.  C.  A.  Young  read  at  the  last 
meeting  of  the  American  Associatiun  for  the 
Advancement  of  Science  deschbine  his  recent  measures 
of  tbe  displacement  of  tbe  D  and  oiner  absorption  lines  at 
tlie  icoctUBf  and  appcMduos  Itmijs  of  the  suo,  has  a 


By  careful  measures  to  which  all  the  necessary  correc- 
tions have  been  rigocoiudy  applied,  obtained  by  using  a 
difiractiaiD  grating  in  eoiinbin:iiioi)  with  a  prism,  Prof. 
Youag  dednces  from  observation  of  the  I)  lines  a  value  of 
1*43  ±  o«3S  miles  per  aeeond  for  tbe  surface  velocity 
of  rotation  at  tbe  siin^  equator  Direct  observation  M 
the  motion  of  spots  gives  1*35  miles  per  second,  and 
the  author  thinks  that  the  difference  of  ttese  two 
values  bein^j  so  many  times  larger  than  the  probable 
error  of  the  spectroscopic  method,  the  result  of  which 
agrees  so  well  with  Vogel's  result,  indicates  that  a  por- 
tion of  the  displacement  observed  is  produced  by  the 
difference  in  the  angular  velocity  of  rotation  ni  the  soUr 
atmosphere  which  causes  the  absorption  lines  and  the 
undenying  luminous  surface,  and  the  sign  of  tbe  differ- 
ence would  indicate  that  the  atmosphere  is  swept  forward 
with  the  greater  velocity  of  tbe  two. 

This  conclusion  is  itself  one  of  great  iateiest,  bat  for 
many  persons  the  fact  that  it  is  based  on  tbe  acceptance 
of  Dopplcr's  theory  will  be  a  source  of  satisfaction  as 
indicating  that  the  recent  disputes  as  to  its  soundness  are 
beginning  to  be  considered  sclilcd  and  in  its  favoor,  BS 
at  any  rate  a  near  approximation  to  the  truth. 

Ore  cf  its  first  assailants,  on  mathematical  grounds, 
was  Prof.  i'clzvalL  But,  as  was  pointed  out  by  Mach  in 
a  "  Contribution  to  Doppler'sTheory,"  published  at  Prague, 
in  1S74,  his  main  argmneot  (ell  beside  the  mark,  while  the 
only  one  which  touched  it  went  to  prove  that  for  com- 
paratively small  velocities  of  tiaiidatioa  in  the  aoorae  of 
sound  or  light,  compared  to  the  TetocHy  of  wave  trans- 
mission, Doppler's  thcor)'  was  a  correct  approxim.ition. 

More  recently  \'an  der  Willigi  n's  maihcni.itical  objec- 
tions have  been  apparently  fairly  dispjsed  of  by  Mr, 
Christie,  while  the  discrepancy  that  Father  Secclii  has 
lately  pointed  out  bctwten  the  measures  of  displacement 
of  spectral  lines  in  the  case  of  certain  stars  as  observed 
by  Mr.  Huggins  on  the  one  hand  and  at  Greenwich  on 
the  other,  (toes  not  really  affect  Doppler's  theory  at  all, 
hot  only  tho  ^kgree  of  certainty  with  which  it  can  be 
appOed  to  the  detcfmination  of  stellar  motion.  But  the 
facts  are  net  as  Father  Seccbi  represents  them.  He  points 
out,  in  a  list  of  thirteen  stars,  that  the  displacement  in 
the  case  of  some  five  stars  as  observed  by  Hoggins  is  hi 
the  opposite  direction  to  that  obj^crsxiJ  a:  Greenwich. 
But  the  Cittnwich  ob-civations  that  he  takes  arc  some 
early  itiUativc  cbsc;  \  ations.  We  have  taken  tlie  trouble 
to  refer  to  the  most  rtccai  Greenwich  measures,  and  tind 
tliat  ol  the  five  disagrtements  insisted  on  ooljr  one  holds. 


INDIA X  GEOLOGY 

THERE  seems  to  be  a  very  pretty  quarrel  just  now — 
and  one  urged  with  the  usual  absence  cf  acrimony 
in  scientific  controversies — as  to  the  ace  or  ages  of  an 
important  group  of  rodis  in  Her  StajesQni  Indian 
empire. 

For  years  it  has  been  known  that  while  a  large  mass  of 
the  rocks  forming  the  Peninsula  of  India  are  unfossi- 
liferous,  there  is  also  in  that  country  an  extensive  s'.rics 
of  beds  the  predominant,  and  frequently  the  only,  fossils 
of  which  are  vegetable  remains.  These  beds  were  often 
spoken  of  as  the  Plant-beds  of  India.  Among  the  flora 
certain  forms  which  used  to  be  called  Palacosamitr,  now 
Ptifof/hyllum,  were  pretty  geneuilly  distributed,  wh.Ie  the 
genera  Schizun,  ut  ii  and  GUmoplei is  were  found  in  lower 
portions  of  the  series. 

On  the  evidence  of  the  first-named  fossils  and  several 
others,  a  Jurassic  age  was  assigned  to  the  containing  beds, 
while  the  identity  of  the  Glossopterit  with  Australian 
forms  involved  these  Indian  beds  in  the  dispute  as  to 
whether  tbe  coal-rocks  of  that  coontiy  «ete  likewise 
Jurassic  or  really  CBrboniferoos. 

One  portion  of  the  Indian  plant  beds  contained  a 
limited  terrestrial  fauna  which  on  high  authority  (Hux> 
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ley)  was  considcrfd  probably  Triassic.  And  another 
portion  of  this  plant  scries  (in  Kutcb  i  was  found  asso- 
ciated with  a  marine  fauna  ranging  from  the  age  of  the 
Bath  OoUte  vp  to  the  Titkowsn  of  ContineMal  geo- 
Iflgistt. 

Ob  the  whole  qoestioo,  the  Triassic  fossils,  though  their 
sofgestiTeness  was  tdmitted,  were  not  considered  sufli- 
cieot  to  have  much  influence  and  to  the  upper  part  of  the 
plant- beds  a  Jurassic  tn  «M  MsigDcd*  while  the  lower 
portion,  apparently  on  the  evidence  of  the  Glnto^eris, 
was  thought  to  be  Palseoxotc,  an  opinion,  however,  which 
does  not  appear  lo  have  been  universally  received. 

In  this  stale,  or  one  very  similar,  Dr.  Feistmantcl 
found  the  subject  upon  commencing  his  examination  of 
the  Indian  fossil  pl.ints,  aideil  by  tlie  separation  of  the 
series  into  several  groups  on  stratigraphical  grounds  by 
the  offictrs  cf  the  Geological  Survey. 

His  examination  has  led  to  results  so  far  as  yet  pub- 
lished, which  will  be  found  in  two  papers  among  the 
lUun-Jt  of  the  Geological  Survey  fvol.  ix.,  parts  2,  3). 

From  these  H  appean  he  constaers  the  Kutch  flora  to 
represent  a  period  in  the  Jaxeuk  epoch  aonewhat  earlier 
than  that  indicated  by  the  aiaodated  marine  faana,  so 
fir  IS  this  has  been  examined,  which  is  one  of  the  points 
in  (li  Ij.itc,  and  that  tivc  of  the  upper  divisions  of  the 
Ir.rlian  plant  beds  for  Gondwana  sciics)  arc  Jurassic, 
while  he  contends  that  the  remaining  three  of  its  lower 
croups  ave  neither  Jacaask  nor  Carhoniiinroaa,  hot 
Triassic. 

In  a  paper  unmediately  following  Dr.  Feistmantel's 
seoond  contrihotion  to  the  Records  of  the  Indian  Survey. 
Mr.  W.  T.  Blanford  discusses  the  whole  question,  aiid 
arrives  at  the  coadnsUm  that  the  evidence  connectiac  the 
lower  Indian  plant  beds  iritk  the  Anstnlian  catfaonifienws 
rocks  is  about  equal  lo  that  for  their  being  of  the  same 
age  as  the  Trias  cf  Europe — pointing  out  that  the  land 
faunas  and  tloras  of  Palaeozoic  and  Mesozoic  times 
differed  from  e iich  othtr  in  different  parts  of  the  globe,  at 
least  as  much  as  tlicy  do  at  prcicnt,  and  far  more  th.m 
the  launa  of  the  sea.  Also  that  the  evidence  founded 
1  Ibasil  pfamts  of  the  age  of  rocks  in  distant  regions 
:  be  received  with  great  caution,  being  certainly  in 
(  cases  opposed  to  that  fiunishcd  by  the  [oontem- 
ponneous]  marine  fanna* 

In  a  commg  volnme  of  the  "Paheontolegia  Indica," 
Dr.  Fci'^t mantel  will  no  doubt  state  his  views  and  their 
reasons  as  fully  as  possible  ;  meantime,  enough  has  been 
said  to  show  the  intereslinj:,  yet  rather  diil-rult,  nature  of 
the  subject,  for  more  detail  regarding  which  the  papers 
jaat  meationad  may  be  refiBRedta 


THE  RIVER  CLYDE 

THE  profeasion  of  Civil  Engineering,  as  defined  by 
Telford,  which  definition  is  incorporated  into  the 
Charter  of  the  Institution  of  Civil  Engineers,  is*'tbeart 
of  directin^^  the  great  jourccs  of  power  in  Nature  for  the 
use  and  convenience  of  man,"  and  theie  are  few  more 
striking  examples  of  wbat  science  may  do  for  commerce, 
or  of  what  man  may  accomphsh  by  working  hand-in-hand 
with  Nature  than  is  the  proud  position  of  the  River  Clyde 
at  the  present  day,  as  compared  to  what  it  was  one  hun- 
dred years  ago,  or  even  as  late  as  the  year  1840. 

To  many  of  those  who  attended  the  recent  meeting 
of  the  British  Atsodatioa,  and  who  have  fresh  in  their 
memory  the  geography  of  the  Ci^  of  Glasgow,  with 
which  must  indissolubly  be  connected  the  princely  hospi- 
tality of  its  inhabitants,  it  may  be  interestingto  know  that 
the  noble  river  which  has  maiie  Glasgow  the  mighty  city 
that  it  is,  from  whose  shores  some  of  the  largest  ironclads 
of  our  fleet  have  been  launched  is  a  water  highway,  almost 
as  much  the  work  of  man  as  is  the  Suez  Canal  itself. 

One  hundred  years  ago  the  Clyde  was  little  more  than 
a  pictoreaqtae  m(Hiptiii|i-fltteamy  so  iba]knr,thatat  a  fVu^ 


called  Dumbuck  Ford,  twelve  miles  below  Glasgow 
Bridge,  passengers  could  trav(  r^e  it  on  foot.  Now,  vessels 
drawing  twcnt> -three  feel  of  wjitcr  can  ride  safely  in  the 
heart  of  the  1  ity  at  Idw  water,  and  the  larj^est  ocean-going 
steamers  can  come  up  the  river  at  all  times  of  the  tide. 

This  wonderful  change  has  been  brought  about  by  a  suc- 
cession of  engineering  operations,  in  all  of  which  Mature 
has  been  coaxed,  by  artificial  means,  into  doing  Ae  laifeaC 
share  of  the  murk ;  and  the  operations  of  man,  fxeat  aa 
they  have  been,  have  been  dnccted  soldy  to  amst  that 
work,  and  to  remove  obstacles  which  stood  in  its  way. 
The  names  of  the  engineers  under  whose  directions  these 
improvements  have  been  made,  alone  show  that  the  highest 
scientific  skill  has  been  brought  to  bear  upon  the  develop- 
ment of  the  water-way  to  the  City  of  Glasgow  ;  for,  within 
the  last  too  years,  among  the  engineers  who  have  been 
employed  by  the  Clyde  trustees,  either  to  carry  out  im- 
provements, or  to  prepare  reports  in  connection  there- 
with, will  be  found  the  names  of  Smeaton^  Golbornc, 
Watt,  Sir  Jdm  Rennie,  Telford,  Stevenson,  Walker, 
Soott  RoMdl,  and  Bateman ;  but  the  faugest  engineering 
operations  have  been  left  for  Mr.  Deas,  the  present  eagi< 
neer  of  the  Clyde  navigation  to  carry  out,  for  since  tne 
year  1872  greater  progress  has  been  made  than  during  any 
previous  equal  period.  In  th.at  time  no  less  than  1,505 
lineal  yards  of  quayage  have  been  addetl,  slip  and  graving- 
docks  have  been  constructed,  large  cranes  erected,  and 
very  considerable  ;>r<)j;ress  towards  completion  has  been 
made  in  the  celebrated  Stobcross  Docks  of  which  we  shall 
speak  further  on. 

The  exceptional  coitstniction  of  these  docks,  necessi- 
tated by  tluB  local  peculiarities  of  the  geological  strata, 
formed  the  subject  of  a  valuabla  papcr  lead  before  the 
Biitish  Association  by  Mr.  James  Deas,  C.E.,  vnder 
whose  directions  they  arc  being  constnictcd,  and  who 
has  recently  published  a  most  interesting  work  upon  the 
Gyde,^  illustrated  with  maps,  section?,  and  tidal  dia- 
grams, and  from  which  many  of  the  data  contained  in 
this  article  have  been  demed,  and  to  which  we  would 
refer  those  of  our  readers  who  wish  for  further  investi- 
gation. 

It  is  Jiut  a  hundred  and  eight  years  ago  since  John 
Golbome,  of  Chester,  visited  the  Clyde  and  made  his 
first  rnort,  in  which  he  pointed  oat  that  the  shores  of  the 
river  "In  moat  places  being  modi  softer  Aan  the  bottom, 

the  current  has  operated  there,  because  it  could  not  pene- 
trate the  bed  of  the  river,  and  naa  by  those  means  gained 
in  breadth  what  is  wanting  in  depth  ;"  and,  he  added,  "  I 
shall  proceed  on  these  principles  of  assisting  Nature  when 
she  cannot  do  her  own  work,  by  removing  the  stones  and 
hard  gravel  from  the  bottom  of  the  river  where  it  is  shal- 
low, and  by  coittnicting  the  chanad  wbere  it  is  worn  too 
wide." 

Golborce,  carrying  these  principles teto  practice,  erected 
a  number  of  rubble  jetties  so  as  to  contract  the  channel, 
giving  to  the  stream  greater  rapidity,  and  consequently 
greater  sconring  power,  and  by  a  system  of  dredging  in 
the  deeper  shallows,  and  horse- ploughing  in  those  imch 
were  exposed  at  low  water,  he  loosened  the  hard  crust 
forming  the  bed  of  the  river,  exposing  to  the  action  of 
the  current  tlic  softer  material  below,  which  was  speedily 
scoured  away,  and  in  less  than  eight  years  the  depth  of 
water  at  Dumbuck  Ford  was  increased  from  2  feet  to 
14  feet  Golbornc  was  followed  by  Rtnnic,  who,  in  1799, 
recommended  the  shortening  of  some  of  the  jetties,  the 
lengthening  of  otlicrs,  and  the  construction  of  new  ones, 
so  as  to  direct  the  *t>"™«*i  in  its  proper  course  with  the 
least  obstmcthm  to  die  water  i  and  to  insure  this  he  re- 
commended building  rabble  walls  from  wrint  to  pobit  of 
the  jetties,  so  as  to  avoid  the  formation  of  shoals  between 
them.   These  suggestioiu  were  carried  out  by  the  Clyde 

I  "TlwltiwCMt:  MHiitoricdDeicripiiMiariliaRiMUid  PrasiMB 
p^SSaSSm^^SjS^'"  ^  M.IMI.CB.  (Ouiowi 


Digitized  by  Google 


lOO 


NATURE 


\Nw.  1876 


tmsteei,  and  upwards  ef  900  jeltiet  ware  tiirown  out 
between  G1as{row  Bridge  and  Bow1in{r,  a  distance  of 
eleven  miles.  Durincr  the  next  forty  years  improvements 
continued  to  be  carried  on,  and  the  name*;  of  Telford  and 
Rennic  appear  neain  in  ronnertion  with  them.  In  x^,-/-! 
.1  report  of  Mr.  W.ilker,  th<^  enj^ineer  to  the  navigation  :a 
that  time,  showed  that  there  was  a  drpth  of  water  at  the 
Broomielaw,  just  below  Glasgow  liriH},'c.  of  S  feet  at 
low  water,  and  be  adds  tbat  "  the  river  which  bv  artificial 
mMas  was  to  be  rendered  capable  of  taking  craft  of  thirty 
to  fertv  tons  to  Glasf[o«r,  has,  by  wbat  Golbome  called 
*aarisdnK  Nature/  been  lendered  cauble  of  floating 
vessels  nearly  ten  times  the  burthen."  Bat  improvement 
did  not  stop  here.  Since  that  date  the  Harbour  of  Glasgow 
has  been  wirfcncd  liv  :  \n  feet,  and  vessels  of  3,000  tons 
burthen  can  flo;it  wh  rc  at  that  time  stood  one  of  the 
largest  cotton  mills  in  tl'  .'  1  ity. 

Some  very  curinu?  phenomena  connected  with  the 
tides  have  resulted  from  the  alterations  of  the  tidal 
channel  produced  by  these  engineering  operations.  The 
levd  of  low  water  in  Glasgow  Harbour  has  been  getting 
lower  and  lower,  until  it  is  now  no  less  than  8  feet 
lower  than  it  was  in  17C8,  and  during  the  last  finnteen 

Sira  there  has  been  n  depfeidon  of  level  of  over  a  foot 
is  has  been  accompanied  during  the  same  period  by  a 
corresponding  rise  in  the  level  of  hi'-^h  water  at  ordinary 
spring  tides.  These  phenomena  arc  no  doubt  due  to  the 
greater  facility  with  which  the  tidal  wa\e  can  p.i«s  up 
and  down  the  river  than  formerly,  its  shallow,  broken, 
irregular,  and  tortuous  channel  havir-^;  been  straightened 
and  deepened,  and  obstructions  offering  resistance  to  its 
flow  having  been  removed.  The  increase  of  the  rapidity 
of  the  flow  is  as  rcVnarkable  as  the  increase  of  the  volume 
of  water.  In  the  year  1807  the  time  of  high  water  was 
three  hours  later  at  Glaaeow  than  at  Greenock,  thirty 
years  after  there  was  a  mfferenee  of  t  hour  23  minutes, 
and  at  the  present  time  that  diflTerence  has  been  reduced 
to  I  hour  and  5  minuted.  At  Greenock  the  tide  flows  for 
about  6}  hours  and  ebbs  for  about  6  hours,  whereas  at 
Glasgow  it  flows  for  5I  hours  and  ebbs  for  6|  hours. 

In  the  imrrovcmcnts  of  the  Clyde  the  one  principle 
followed  by  all  the  engineers  has  been  the  increasing  of 
the  volume  of  the  tidal  wave  and  the  prolonging  of  its 
flow  into  the  upper  reaches  of  the  river.  Very  little  work 
has  been  done  bf  the  natnmllresh-waicr  stream,  although 
that  is  estimated  at  an  average  of  48^000  cubic  feet  per 
minute,  which  repreaenta  in  round  nnmbers  over  300 
miilioo  galbaa  for  evenr  twentv^fbur  hours.  This  ^ct 
deaMKislrates  very  forcibrjr  that  it  is  to  the  tidal  ebb  and 
flow  that  we  must  look  for  the  conservation  of  the  chan- 
nels of  tidal  rivers,  rather  than  to  the  aetion  of  the  land- 
water,  which  cannot  be  depended  upon  for  constancy,  and 
its  tendency  is  more  often  to  deposit  than  to  scour. 

To  keep  the  channel  of  the  Clyde  in  order,  constant 
dredging  all  the  year  round  has  to  be  maintained,  and 
under  the  able  administration  of  the  engineer  to  the 
navigation  this  has  been  brought  to  a  high  state  of  per- 
fection, both  in  amount  of  work  done  and  in  its  very 
small  cost,  averaging  as  it  does  from  about  one  shilling 
per  cubic  yard  for  gravel  to  2\d.  per  cubic  yard  for  sand, 
and  these  costs  are  inclusive  of  repairs. 

Although  the  Trustees  already  possess  the  largest 
steam  dred'^ing  fleet  in  the  world,  they  have  lately 
given  to  .Mtssrs.  K.ut  and  Lindsay,  of  Glasgow,  whose 
firm  has  a  world-wide  reputation  for  the  onstruction  of 
such  plant,  an  order  for  four  new  steam  hopper  barges, 
thus  bringing  the  number  up  to  eighteen.  These  vessels 
are  designed  by  Mr.  Deas,  and  will  measure  150  feet 
long,  26  feet  wide,  and  12  feet  deep,  and  each  ca(>able  of 
carrying  $00  tons  of  dredged  materiaL  They  will  be  fitted 
with  compound  high  and  low  pressure  engines,  whidt  wiU 
also  be  constructed  by  Messrs.  Rait  and  Lindsay. 

DKdging  is  employed  for  widening  the  river  as  well  as 
for  deepening  the  bed.  When  a  bank  has  to  be  cut  away 


the  dredger  is  worised  close  to  it  so  as  to  mdermine 

and  by  this  means  much  cost  of  excavation  is  saved. 
For  the  removal  of  boulders,  some  of  which  weigh  over 

six  tons,  divinf^  hells  .ire  employ.-d.  Last  year  one  bell 
lifted  no  less  than  O56  tons  of  boulders  from  the  bed  of  the 
river.  These  bells  are  alsoemployed  for  rcmovintrthcf/.'/^M  v 
resulting  from  sub-aquenus  blasting  operations  which  arc 
continually  going  on.  ttoth  dynamite  and  gunpowder 
enijiloved  for  the  removal  of  Whinstone  or  trap 
ruck.  I  iif  I  ii.srges  arc  contained  in  tin  canisters,  which 
arc  inserted  in  holes  of  3  inches  diameter  drilled  in  the  rod^ 
which  are  aiterwaids  sealed  up  widi  Portland  oement 
Tbgr  are  fiied  in  groups  by  a  voltaic  battery  on  the  deck 
of  the  dhring'-beir barge,  and  the  shattered  rock  is  re- 
moved by  the  bells. 

To  give  an  idea  of  the  benefits  which  engineering 
operations  of  this  kind  can  confer  upon  the  community, 
it  is  interesting  to  notice  that  whereas  the  reports  of 
Smeaton,  Telford,  and  Rennie,  showed  t;i.f  ihc  river  was 
n.-ivig.iblc  only  for  barges  to  Glasgow,  at  the  present 
time  the  registered  export  and  import  tonnage  of  Glas- 
gow amounts  to  2^  million  tons,  or  equal  to  half  the  ton- 
nage of  London  or  of  Liverpool.  Population  statistics 
point  to  the  same  result  In  1831  the  population  of  Glas- 
gow nambeied  202*000^  in  iMt  it  had  risen  to  395,000, 
and  it  is  estimated  at  the  present  time  at  53;,ooo. 

The  great  increase  of  the  shipping  trading  into  the 
Port  of  Glasgow  has  had  to  be  met  by  the  extension  of 
quays  and  by  the  construction  of  docks.  The  first  of 
these,  Kingston  Dock,  w.is  o  eiied  in  1S67,  pivin^.;  about 
5^  acres  of  water-space,  hut  the  Trustees  are  now  con- 
structing docks  at  Stobcross  which  will  have  an  area  of 
over  thirty-three  acres,  and  capable  of  accommodating 
i,ooo/xx>  tons  of  shipping.  A  graving  dock  560  feet 
long  and  72  feet  wide,  with  a  depth  of  water  of  22  feet, 
has  also  lately  been  opened. 

The  Stobmss  Docks  possess  an  especial  scientific 
interest  from  the  (act  that  the  quay  walls  are  supported 
on  groups  of  concrete  cylinders,  a  system  of  sub-aqueous 
foundation  adopted  here  for  the  tirst  time  by  the  Clyde 
Trustees  at  the  recommendation  of  Mr.  J.  F.  Bateman 
and  Mr.  James  Deas,  and  the  results  have  proved  so 
eminentl)  successful  that  this  system  is  likely  to  be  uni- 
verially  employed  for  dock  foundations  in  sandy  or 
gravelly  soils.  During  the  execution  of  this  work  the 
variety  of  the  geological  straU  waa  particularly  interest- 
ing, ranging  as  It  cud  from  boulder  day  of  the  most 
tenadOHs  chacacter  to  the  finest  end  sharpest  of  sand, 
mudi  of  whidi  was  nsed  fat  the  msnafaeiure  of  glass. 

The  concrete  cylinders  arc  arranged  in  c: roups  of  three 
together,  and  are  built  up  of  rings  funiicd  in  movable 
wooden  moulds;   tlicy  are  27  feet  6  inches  in  heitjht, 
made  up  of  eleven  ring-,  eaeh,  and  rest  upon  iron  shoes. 
When  a  group  of  three  eyliniiers  is  built  up  to  its  height, 
1  diggers  specially  de'>ii;ned  for  the  purpose  are  set  to 
work  excavating  the  s.ui  i  and  gravel  from  within  the 
cylinders  ;  as  this  comes  away  the  whole  structure  dis- 
appears into  the  grooad,  bdng  helped  in  its  descent  by 
the  addition  of  about  300  tons  of  cast-iron  weights 
phioed  en  the  top.  The  average  rate  of  sfaiking  is  about 
1  foot  per  hour,  but  as  much  as  5  feet  per  hour  has  occa- 
sionally been  attained.  When  the  group  has  been  sunk  it  is 
cleaned  out  by  the  dig-ers  to  the  level  of  the  shoe,  each 
\  cylinder  is  then  hiled  wuh  Portland  cement  concrete, 
I  and  upon  this  found.uion  the  quay  wall  is  buUt. 
i     Want  of  space  will  not  allow  us  t.)  dcscribj  the  hy- 
draulic  swing   bridge  wii.cli   will   cross   ttie  entrance 
from  the  river,  nor  to  do  more  than  mention  the  powerful 
h)dnndic  cranes  built  upon  a  rimQar  foundation  to  that  of 
;  the  quays.  For  these  and  many  other  particulars  of  great 
\  interest  in  connection  with  the  River  Clyde  we  must  refer 
oor  readers  to  Mr.  Deasfs  book  and  to  lUs  paper  **On  the 
Construction  of  the  Stobcross  Docks,"  read  before  Scc« 
tion  G  of  the  Britisb  Assodatioo, 
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THE  SIPHON  RECORDER  AND  AUTOMATIC 

CURB  SENDER 

some  time  after  the  introduction  of  submarine 
legraphy  Sir  \\  il);ain  Thomson's  mirror  galva- 
nometer was  the  only  instrument  delicate  enoueh  to  re- 
ceive the  si]^als  transmitted  through  A  long  cauih  The 
spot  of  light  reflected  from  the  mirror  moves  over  the 
scale  and  indicates  every  change  of  current  in  the  cable. 
The  clerks  by  degrees  leem  |p  intopret  the  mottont  of  the 
spot  of  light,  and  are  aUe  to  tead  the  signals  sent  The 
signals,  however,  must  be  read  at  the  instant  of  arrival, 
and  the  ckrk  has  no  way  of  correcting  what  he  receives 


RESEARCHES  ON  THE  RADIOMETER 
By  Prof.  Pml  Ka^/AL 

I.  A  LL  nkUometers  do  not  powen  die  taaw  Mulhility 

<^*-  Decenary  for  every  experiment. 

3.  The  most  sensitive  of  the  two  which  are  in  the 
plqr sical  nmww"*  of  the  Roman  University  shows  that 
the  fifceneK  nixtnK  of  chloride  of  sodium  and  snow, 
appKed  touettpper hfmigihwre of  the  aniaU gtobe^  pro- 
duces a  ratation  of  Ae  ndu  m  tfaeniMdinetilwhitmich 
it  is  produced  by  heat  radiation,  vftfa  tiie  nUte  ftce 
of  the  small  discs  in  advance.  j 

3.  If  to  this  lowering'  nf  temperature  be  added 
a  radiation  of  heat,  the  rotation  of  the  appa- 
ratus is  accelerated  at  the  same  time. 

4.  If  the  freezing  mixture  referred  to  be  placed 
on  the  lower  hemisphere  of  the  same  small 
globe,  the  apparatus  will  rotate  with  the  ab> 
seihiBg,  i.e.,  the  black  faces  in  advance^  and 
consequently  in  the  direction  contmj  to  that 
ef  the  preceding  experiment,  U.,  to  die  diiectien 
produced,  if  to  the  same  lower  hwnimiiiere^ 
radiant  heat  be  applied. 

5.  If  during  the  rotation  produced  by  the 
application  of  the  freezing  mixture  to  the  lower 
hemisphere  of  the  small  globe  we  cause  radiant 
heat  to  strike  the  same  globe,  the  apparatus  will 
be  brought  to  a  stop ;  and  as  soon  as  the  source 
of  heat  is  withdrawn,  the  rotation  will  imme- 
diately commence. 

&  If  the  small  globe  is  (dunged  entiieljr  in  a 
Iwnted  liquid,  or  even  in  a  noering  nuxteve^ 
the  wparattts  will  remain  at  rest. 

7.  It  should  be  noted  that  die  fteedng  mix- 
ture applied  to  the  upper  hemisphere  of  the 
small  globe,  produces  a  rotation  in  the  direction 
opposite  to  that  produceii  by  the  same  auxtnK 
when  applied  to  the  lower  hemisphere. 

8.  It  has  been  stated  that  the  radiometer  in 
darlcaess  remains  at  rest ;  but  it  should  be  re- 
nwiThtd  tliat  if  even  in  darkness  it  is  affected  by 
daik  radiant  heat,  tlie  am^aratus  will  assume  a 
rotatory  nomment;  yot  tlK  instrument  may 
nmaia  at  tm  vim  iriien  placed  in  a  dark 
space. 

9.  The  luminous  rays  ofthe  full  moon  focnssed 
by  means  of  a  lens,  do  not  cause  rotation  of  the 
instrument 

10.  If  the  radiation  of  the  llame  of  a  Locatelli 
lamp  is  caused  to  traverse  several  plates  of  per- 
fecdy  transparent  glass,  it  will  be  seen  by  the 
number  of  turns  of  the  instrument,  that  the  law 
of  De  la  Roche  is  verified  regarding  the  ab> 

of  radiant  beat  through  these  plates, 
many  tliey  nuur  be.  I  have  been  able 
bjr  tbia  UMana  to  ^^tnlA  the  radiant  heat  to 
andi  an  catant  «ftto«MM  dM  soiatienof  tlie 
radiometer  to  cease,  althonsh  the  tight  of  die 
same  radiation  was  increased  by  means  of  a  lens. 

1 1.  The  same  radiation,  that,  viz.,  produced 
by  Locatelli's  lamp,  by  traversing  a  saturated 
but  perfectly  transparent  solution  of  alum,  before 
reaching  the  radiometer,  did  not  set  it  in  motion,  ahhough  !  except  hf  Iwvinc  the  finals  repeated  from  dw  ^itant 
the  radiant  light  was  but  little  diminished ;  and  the  same  \  end. 
is  the  case  when  the  light  is  increased. 


no.  I. 


12.  It  would  appear  at  present  that  tlie  rotation  of  the 
radiometer  depende  on  adiant  lioat  and  not  oa  the 
luminous  rays. 

13.  It  appean  dio  tiiat  die  aedianieal  canae  of  the 

roution  ol  the  radiomeler  consists  in  the  motion  of  the 
molecules  of  veiy  rarefied  gas  in  the  small  globe,  which 
is  in  accofdanoe  with  the  opinioa  of  modem  dMotnody- 
namics. 


The  Siphon  Recorder  was  devised,  more  recently  by 
Sir  William  Thomson,  for  the  purpose  of  receiving  and 
recording  the  signals  transmitted  through  a  submarine 
cabie  I  though  it  may  also  be  need  Ar  receiving  sig- 
nals sent  along  a  land  line;  It  actually  draws  on  paper 
the  curves  corresponding  to  the  changes  of  current  wluch 
pass  through  the  line.  Thus  a  permanent  record  is  made 
of  every  signal  that  is  sent, and  not  only  can  the  clerk  be 
snre  that  he  reads  the  signals  correctly,  but  also  any 
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mittakes  in  transmission  can  be  traced  to  the  aUtioo  and 
penoa  where  they  occur. 

The  B«cocder  conaiat*  of  a jowafid  deOWHaaanet, 
betinen  flw  poletof  irfddi  ft  eou  of  fine  {Bfldated  win  ia 

delicately  suspended,  so  as  to  be  able  to  move  lound  a 
vertical  axis.  The  current  from  the  cable  b  made  to  pass 
through  this  coil  of  wire.  When  a  current  passes  ihroiij,'li 
a  coil  suspended  between  the  poles  of  a  magnet,  the 
coB  tCBds  «a  takenpft  poaition  wilhiliplHieat 


anp;Ies  to  the  line  joining  the  poles.  I  here  are  two 
weights  suspended  from  the  bottom  of  the  coil,  which, 
when  no  current  is  passing,  keep  the  plane  of  the  coil  in 
the  line  joining  the  poles  of  the  magnet.  When  a  posi- 
tive nirrcnt  is  passing,  the  coil  tends  to  turn  round  a 
vrrti;  .ixis  :n  one  direction,  and  when  a  negative  cur- 
rent is  passing,  it  tends  to  tun  round  in  the  opposite 
directioD. 

The  coil  is  connected  nMans  of  Kjk.  films  with  a 
very  fine  giaat  siphon,  tuspeniiM  to  tkat  oat  ond  dips 


into  a  metal  box  containing  ink,  and  the  other  end  hanes 
down  nearly  touching  a  paper  ribbon.  The  motion  of  tne 
aril  is  thus  transmitted  to  the  glass  si^ioa.  The  auial 
boK  CQBlainteK  die  ink  is  innuated  and  is  electrified  bjr 

means  of  an  electrostatic  induction  machine  while  the 
paper  is  connected  with  the  earth.  The  ink  being  elec- 
trified, is  drawn  from  the  point  of  the  siphon  and  spurted 
out  in  small  drops  on  the  paper.  When  no  current  is 
pasting  tlMir  farm  a  straight  Une  on  the  paper  as  it  is 
drawn  past  the  end  of  the  siphon ;  but 
when  a  current  passes  through  the  ooi], 
it  being  deflected,  draws  the  siphon  to 
oaesiiM^and  the  line  on  the  paper  is 
BO  longer  stiai^t,  but  indicates  the  do- 
flections  of  tkc  coiL  Tbe  wdHmoim 
Morse  atj^habet  is  used  with  the  recocdcr. 
A  deflection  of  the  siphon-point  to  one 
side  corresponds  to  a  dot,  and  OHO  tO 
the  opposite  side  to  a  dash. 

Fig.  I  shows  a  front  view  of  the 
Recorder.  B  is  the  electrostatic  induc- 
tion machine,  called  the  mouse-mill, 
which  is  driven  by  an  electro-magnet 
imide  tbe  bos  n.  tht  mouse-mill 
serves  tvo  purposes.  It  generates  ele^ 
Uic^f  Vikh  IS  communicated  10  die 
tat  1^  containing  tbe  ink,  by  means  of 
Ae  todP,  and  it  draws  the  paper  along, 
past  the  siphon  point  M  M  are  the 
electro-magnets  and  s  is  the  coil  of  wire 
suspended  between  them  ;  /  is  the 
siphon,  one  end  of  which  dips  into  the 
ink-box  K,  and  the  other  end  is  almost 
touching  the  paper  c.  The  paper 
passes  under  the  spring  a  which  keeps 
It  stretched,  over  the  roller  b,  then  ver- 
tically down,  past  the  siphon  point,  to 
the  drivii^  drum  d.  Tbe  bettenr  used 
for  tlie  mctio>m^et  mm  and  nrtbe 
mouse-mill  is  of  the  form  of  Daniell's  bat- 
tery known  as  the  Tray  battery.  It  is 
fully  described  in  N  ATiriiK,  vol.  vi.p.32. 

Fig.  2  is  an  enhuyed  view  of  the  sig- 
nal coil  and  siphon,  Fi;;.  ^  shows  a 
front  view  of  the  suspension  of  the  coil, 
s  is  the  coil  suspended  by  a  silk  fibre 
passing  round  the  pulley  r.  From  the 
nXL  hang  two  weights,  which  can  shde 
up  and  down  the  guides  a.  Tbe  coil 
surrounds  a  sUtionary  piece  of  soft  ilMl 
placed  there  for  the  purpose  of  inoros* 
ing  the  intensity  of  tbe  ms^netic  fieU. 
A  silk  fibre  v  connects  one  comer  of 
the  coil  with  one  end  of  a  vertical  lever 
t'.  The  other  end  of  the  lever  is  con- 
nected to  the  siphon  /  by  means  of 
another  silk  fibre,  and  the  motion  of  ihc 
coil  is  thus  communicated  to  the  siphon. 

In  consequence  of  the  electrostatic 
capacity  of  submarine  cables,  a  retar- 
dation occurs  in  tbe  tnasmisiion  of 
signals^  so  that  wlKa  ft  current  enters 
■t  ooe  end  of  a  cable,  a  certain  time 
elapses  before  any  effect  can  be  de- 
tected by  the  most  ddicate  instrument  at  the  other 
end.  Fig.  4,  Curve  I.,  represents  the  strength  of  the 
current,  received  at  the  remote  end  of  a  cable,  as  it 
gradually  increases,  when  the  end  operated  upon  is  con 
nected  to  one  pole  of  a  battery  and  kept  perm.mently  so. 
The  vertical  ordi nates  represent  the  stri.iigth  of  the  cur- 
rent The  horizontal  ordinatcs  represent  intervals  of 
tisBO  reckoned  from  the  first  application  of  the  betlsiy  in 
teems  of  an  arbittuy  unit,  a.  This  unit  of  timb  nny 
be  defined  as  IbOows :— SoppaseacaUe  elcctrified  se  that 
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the  electrification  alon^  the  cable  may  be  represented  by 
a  harmonic  curve,  with  single  maximum  in  the  middle 
and  zero  at  each  end.  Now  let  both  ends 
be  connected  to  earth.  Then  the  time  that 
the  harmonic  electrification  takes  to  subside 
to  three-fourths  of  its  initial  value  is  de- 
noted by  a.  Curve  I.  coincides  so  nearly 
with  the  line,  o  X,  at  first,  as  to  indicate 
that  there  is  no  sensible  current  until  the 
interval  of  time  corresponding  to  a  has 
elapsed ;  although,  strictly  speaking,  the 
commencement  of  effect  at  the  remote  end 
is  instantaneous.  After  the  interval,  a.  the 
current  rapidly  increases  in  strength.  When 
an  interval  of  time  equal  to  %a  has  elapsed 
from  the  first  application  of  the  battery,  the 
current  will  be  about  half  its  ultimate 
strength.  After  icw,  the  current  will  have 
attained  to  nearly  its  full  strength,  that 
the  further  increase  will  be  scarcely  sensible. 
Theoretically  the  full  strength  is  not  reached 
until  an  infinite  time  has  elapsed. 

Fig.  4,  Curve  II.,  shows  the  effect  at  the 
remote  end  of  applying  a  battery  during  a 
time  equal  to  4/j,  and  then  putting  the  cable 
to  earth.  It  will  be  observed  that  a  current 
gradually  diminishing  in  strength  continues 
to  flow  out  of  the  cable  for  a  considerable 
time  after  the  battery  has  been  disconnected. 
It  is  this  after-effect  which  interferes  so  seri- 
ously with  the  working  of  submarine  cables. 

The  Automatic  Curb  Sender  was  designed  by  Sir 
William  Thomson  and  Prof.  Fleeming  Jenkio  for  the 
purpose  of  diminishing  the  effects 
of  the  retardation  due  to  the  elec- 
trostatic capacity  of  submarine 
cables.  This  was  accomplished  by 
making  each  signal  consist  of  two 
currents,  the  second  being  of  oppo- 
site name  to  the  first  and  of  a 
shorter  duration.  The  latter,  or 
curbing  current,  hastens  the  neu- 
tralisation of  the  cable  after  the 
first  current  has  passed,  and  tends 
to  do  away  with  the  effecis  of  the 
first  current.  For  example,  let  one 
end  of  the  cable  be  connected  to 
one  pole  of  a  battery  for  an  interval 
of  time  equal  to  .t^i,  and  then  let 
it  be  connected  to  the  opposite 
pale  for  a  time  vi.  The  effect  at 
the  remote  end  of  this  latter  current, 
if  It  had  occurred  alone,  would  be 
represonted  by  Curve  III.  of  Fig. 
4.  The  joint  effect  of  the  two  cur- 
rents is  represented  by  Curve  IV'., 
whose  ordinates  are  the  algebraic 
sum  of  the  ordinates  of  Curves  II. 
and  III.  The  quick  return  of 
Curve  IV.  to  the  zero  line  ox,  as 
compared  with  Curve  1 1.,  shows  the 
advantage  of  curb  sending. 

The  curve  traced  out  by  the 
point  of  the  siphon  represents  the 
curve  of  arrival,  and  the  effect  of 
curb  sending  is  to  give  a  sharp  outline  to  the  sicfn  'U  and 
to  bring  the  point  of  the  siphon  back  oi  nearly  ba/:k  to 

the  zero  line  between  each  signal     It  is  ^  

necessary  for  the  success  of  curb  sending 
that  the  spaces  for  the  signal  and  curb 
currents  should  be  perfectly  correct,  and  this 
can  only  be  effected  by  means  of  automatic 
mechanism. 

Fig.  5  is  an  engraving  from  a  photograph  of  the  auto- 
matic sender.    The  message  lo  be  sent  is  punched  on  a 


strip  of  paper  in  right  and  left  holes,  which  correspond  to 
the  dot  and  dash  of  the  Morse  alphabet,  and  a  central 
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row  of  holes  is  punched  for  th<  purpose  of  carrying  the 
paper  through  the  machine.    The  paper  is  then  put  into 


Pie.  y. 

the  machine  and  drawn  along  at  a  uniform  speed  by 
means  of  clock-work.    The  paper  passes  through  the 
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tube  u  and  ondemcath  two  prickers  placed  so  as  to  cor 
respond  to  the  right  and  left  holes  in  the  paper.  When 
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a  right  or  left  hole  pn^scs,  the  corresponding  pricker  falls 
into  tlie  bole,  and  in  (lomj;  so  lifts  a  spring  through  the 
opening  /  or  /'  into  the  nm  of  the  revolving  wheel  o  c/. 
Tm  spring  being  caught  in  the  rim  of  the  whea  U  cMiged 
to  remain  ihete  tinm  the  wheel  makes  one  Gompkte 
levdtttion.  and  the  opentnt;  in  tlie  rim  letunit  to  free  it 
The  wheel  malces  one  rt  vol  i-.ion  while  one  space  passes 
the  pricker.  When  the  sfirin^  is  lifted  into  the  rim  of 
the  wheel  it  makes  connection  between  the  battery  and 
another  sil  of  i^prinns.  The  latter  set  of  sprinj;^  are 
acted  on  by  .1  double  cam,  1  r,  which  is  connected  with 
the  same  shaft  as  o  o',  and  revolves  with  it.  During  one 
revolution  this  double  ram  by  mi  ins  of  iho  second  set  of 
springs  sends  first  one  current  from  the  battery  into  the 
cable,  and  immediately  afterwards  a  second  current  of 
the  opposite  name  and  of  rather  shorter  duration.  The 
fint  Ctnrent  is  the  signal  and  the  second  is  the  cwb 
cunent  If  a  left-hand  hole  in  the  nmclMd  paper  passes, 
and  the  corresponding  priclnr  falls  into  it,  a  positive 
current  will  be  sent  first,  followed  by  a  negative  current, 
but  if  a  right-hand  hole  passes,  the  first  current  will  be 
negative,  followed  by  a  po?>it;ve  one. 

Fig.  6  shows  the  appearance  of  the  punched  paper 
when  it  is  prepared  for  the  Automatic  Sender.  The 
specimen  represents  the  signal  "understand"  and  the 
6r«t  sevtn  letters  of  llie  alplnbet 


0.\'  THE  COiXDITlONS  OF  THE  ANTARCTIC 

MY  principal  object  in  this  evening's  lecture  is  to 
direct  your  attention  to  some  of  the  peculiarities  in 
the  physical  conditions  of  the  Antarctic  regions,  and  to 
put  jroo  in  a  better  position  to  contrast  these  with  the 
moie  geneially  known  pbenomaia  of  the  Arctic  {  and  it 
seens  specially  appropriate  to  allow  our  thonghts  to 
tiavd  fbr  an  hour  towairds  that  other  fortress  of  the  Ice 
King,  a  fortress  apparently  even  more  hopelessly  im- 
prc.rnnble,  now  while  the  pulse  of  the  nation  is  stdl 
thrubbing  in  sympathy  with  the  brave  little  band  who 
have  Just  added  another  chapter  to  a  long  and  terrible 
record  of  daring  and  self-sacrifice,  and  have  succeeded  in 
the  face  of  almost  unparalleled  hardships  in  once  more 
planting  the  Union-Jack  nearest  to  the  North  Pole.  The 
propriety  is  all  the  greater  seeing  tluit  Capt.  Nares,  the 
gallant  leader  of  the  northern  expkMtn^  is  also  tlie  last 
of  the  few  aaWjfaMon  who  have  cntned  tkc  Antectic 

I  win  fint  of  an  Hien  give  yoii  a  brief  dietdi  of  ow 
Antuctlc  experiences  in  ue  CmUei^er^  said  dken  go  on 
to  consider  what  may  be  the  moat  praCMhle  fsplanarion 
of  some  oftfie  most  strildng  of  die  appcaianoei  which  we 

observed. 

After  spending  about  a  month  at  Kerguelcn  Island, 
making  meteorological  and  other  observations,  and  se- 
lecting a  suitable  spot  for  the  observation  of  the  transit 
of  Venus  by  the  English  astronomical  party  in  the  follow- 
ing season,  the  Challenger  left  Christmas  Harbour  on 
lanuaiy  31, 1874,  and  on  February  6  we  rendied  thedeso- 
late  little  group  of  the  Heard  Islands,  and  on  the  yth 
oontinoed  our  coarse  southwaidSL 

Eariy  on  tlie  morning  of  the  iithalai^  iceberg  was 
observed  bearing  south-south-east  about  six  miles  off.  The 
berg  was  table-shaped,  the  top  perfectly  flat  and  covered 
with  a  dazzlinj^  layer  of  snow.  The  perptendiailar  ice-clitfs 
bounding  it  were  of  a  delicate  piale  blue,  apparently  per- 
fectly clear,  with  some  raves  and  slight  recesses,  where 
the  blue  was  of  a  deeper  shade.  The  height  of  the  berg 
above  the  sea  was  219  feet,  and  its  extreme  length  by 
angular  mc.isurement  was  2,202  feet ;  so  that,  supposing 
it  to  be  symmetrical  in  shape,  the  contour  of  the  visible 
portion  beirg  continued  downwards,  its  depih  below  the 

'  The  tubuaoce  ei  a  lecture  br  Sir  C.  Wyvilte  Thoanon.  Y.  K.S.,  delivncd 
b  Ike  Qnr  UalL  m  iiovMikw     m4w  iIh  aMM«taMMs«r  Ito 
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water  may  probably  have  been  about  1,500  to  i,Soo  feet. 
In  the  afternoon  Lord  George  Campbell  observed  during 
his  watch  a  ]aq;e  piece  come  off  the  side,  dashing  up  the 
spray,  and  wo  afterwaids  saw  a  qoaatily  of  fragments 
floating  o£^ 

Ibe  12^  waa  misty,  widi  a  bceeie  force  —  3-4  from 
the  north-west  by  west.  Many  icebeigs  came  in  sight 
from  time  to  time  aad  quickly  became  obscured  in  the 
mist.  The  position  of  the  diip  at  noon  was  lat.  62*  316^8., 

lout,',  80"  4'  E. 

Towards  evening  we  passed  close  to  a  very  beautiful 
iceberg.  One  part  of  it  was  rounded  and  irregular  in 
form,  putting  us  in  mind  of  the  outline  of  the  Sphinx, 
and  another  portion,  separated  from  the  hrst  by  a  tissure, 
the  sea  dashmg  through  between  thCB,  was  like  a  firag- 
ment  of  a  cokiual  cocnicek  As  the  sun  sank  the  ice  todc 
a  most  hnrdy  pink  or  amove  tint,  and  when  we  camo 
close  up  to  the  beig  it  shmiod  oot  veined  in  a  wondeifal 
way  with  lines  of  deep  cobalt-bhie.  The  ice  was  perfectly 
pure  and  dear.  The  bergs  which  we  were  passing  at  this 
lime  seemed  to  be  breaking  up  very  rapidly  ;  some  large 
fragments  had  been  detached  from  this  one  shortly  before 
wc  1  cached  it,  for  a  quantity  of  debris  w.is  tloaling  at  a 
little  distance.  The  pieces  washing  about  in  the  water 
very  soon  lose  their  edges  and  angles,  artd  get  rounded, 
and  shortly  disappear. 

The  I3tii  was  a  fine  day,  with  a  light  wind  from  the 
nnith  BUfthtiSt  and  occasional  snow  showers.  There 
were  Mnie  huge  tabular  ioebeigs  aloi^  the  southern 
horisen.  In  the  dtonoon  wo  passed  dose  toa  beaatiftil 
berg,  very  irregulav  In  fimn,  all  the  curves  and  shadows 
of  a  most  splendid  blue.  The  lower  portion  of  the  ride 
of  the  iceberg  next  us  formed  a  long;  steep  slope  into  the 
water,  and  up  this  slope  the  surf  ran  with  every  heave  of 
the  sv\cil,  taking  in  its  course  the  glorious  blue  of  the  ice 
and  ending  at  llie  top  of  the  glacis  in  a  line  of  glittering 
foam. 

The  evening  fell  grey  and  slightly  misty,  with  a  number 
of  icebergs  looming  through  the  mist  One  or  two  of  us 
were  on  the  bridge  about  midnight  looking  at 

what  seemed  to  be  a  low  bmik  of  white  fof;  coining  down 
upon  us,  when  all  at  flnoe  a  uaivenil  gnting  and  rasping 
sound  and  sensation  seemed  to  pernidc  the  ship,  and 
looking  over  the  side  we  found  that  instead  of  sailing  in 
open  water  we  had  passed  into  the  edge  of  the  pack,  and 
as  far  as  the  eye  could  reach  to  the  eastward  the  sea  was 
closely  covered  with  blocks  of  ice  of  all  sizes  up  to  six  or 
seven  feet  in  length  among  which  the  ship  ground  her 
way.  A  cold-loolang  moon  struggled  faintly  through  the 
cloud  and  mist  and  shoved  the  pack  vaguely  for  a  mile  or 
so  ahead,  covered  with  a  Ught  fog  through  which  we  could 
just  see  several  icebeigi  baniing  right  ainead  of  us  and  on 
either  bow,  and  the  miiisns  oiioo  beoomiqg  lamer  and 
forming  a  closer  pack  as  wh  posMd  Jtatwaroi  from  the 
outer  edge. 

It  was  a  wonderful  and  in  a  certain  sense  a  bcantifiil 

sight,  but  one  which  would  cert.iinly  require  for  its  full 
enjoyment  very  tine  weather  such, as  we  had,  or  a  spe- 
cially strengthened  ship. 

The  necessary  orders  were  given,  and  wc  veered  round 
and  slowly  passed  out  of  the  pack  and  into  open  water  ; 
and  we  hung  about  beyond  the  line  of  wash-ice  for  the 
short  Antarctic  night. 

On  the  following  nuraing  Ave  were  icebergs  all  round 
us,  some  of  diem  of  very  fine  fonna.  One  which  we  saw 
all  day  on  the  port  quarter  fna  gebie'SlMined  with  a 
glorious  blue  Gothic  arch  in  the  centre,  and  a  sepofeite 
spire  over  :  o  f\  et  high.  It  was  like  a  goigeooV  fleetfalg 
cathedral  buik  ul  s.ipphire  set  in  frosted  silver. 

All  day  the  pack  could  be  seen  from  the  deck  stretching 
away  to  the  east  and  south  as  far  as  the  eye  could  reach, 
a  iiuiss  of  rugged  glittering  blocks  one  piled  on  the  top  of 
another.  The  ice-blink,  a  beautiful  and  characteristic 
pheaamenoi^  waevesynarited  above  Ow  pecfc  a  dear 
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band  of  white  reflection  rising  some  12°  above  the  horizon, 
and  frequently  bounded  above  by  a  dark- rolled  cloud. 

The  15th  was  clear  and  ealnuwith  a  light  wind  from 
the  «oatb->«Mt  There  nere  fainnaKmUe  icebergs  in  all 
diieetiem,  sone  frith  their  Une  ciBflh  entirely  visible  from 
the  bridge,  nnd  the  blue  waves  lapping  about  their  base, 
and  springing  up  into  fis<tures  and  recesses  in  jets  of 
dazzling  foam  ;  soTie  only  rising  above  the  hon'znn  nnd 
slowly  developing;  thtir  varied  outlines,  and  for  a  time 
deliuiing  us  into  the  idea  that  they  wete  low  — sloping 
gently  from  the  water,  and  that  it  might  be  possible  to 
land  upon  them.  All  the  very  large  bergs,  and  some  of 
them  were  one  or  ttvo  miles  in  length,  were  table-topped, 
evidently  retaining  their  original  position. 

About  10  o'clock  in  the  evening  our  attention  was  called 
by  the  officer  of  the  watch  to  a  very  beautiful  effect  of 
light  There  had  been  a  fine  crimson  sunset,  and  now  a 
dark  eortain  of  clood  had  sunk  almost  to  the  water's  edge, 
leaving  between  it  and  the  sea  a  loni:  "P«n  line  of  the  most 
vivid  flame-colour,  broken  here  and  there  by  an  iceberg, 
which,  according  to  its  [tosiiion,  took  a  rosy  glow  from 
the  sky,  or  merely  intcrrupt'.-d  i*.  with  its  rokl  grey 
outline. 

During  the  forenoon  of  February  16  wc  passed  on 
under  sail  through  a  splendid  double  chain  of  icebergs, 
most  of  them  table-topped,  and  showing  litths  evidence  of 
change  of  form  ;  and  all  day,  on  the  soi^lim  horizon, 
ben  after  berg  rose  solemnly  out  of  the  mtcr,  at  fiiat  a 
white  line  only,  the  bine  boonding-cliff  growing  ia  height 
as  we  ran  southwards.  Shortly  after  noon  we  crossed  the 
Antarctic  circle,  and  a  littFc  later  we  reached  our  most 
southrrn  point,  lat  66"  40'  S.  ;  Ion},'.  78'  22'  E.  CXactly 
fourteen  himcircd  miles  from  the  South  Pole. 

As  the  season  was  ad\ancing,  and  as  there  was  no 
special  object  in  our  going  further  south — a  proceeding 
which  would  have  been  attended  with  great  risk  to  an  un- 
protected ship,  since,  while  the  temperature  of  the 
surface-water  ranged  between  —  l°  67  and  -  2°"o  C.  (29' 
and  3S<^4  F.},  very  close  to  the  freexing-point  of  sca^water, 
tiw  temperature  of  the  air  Ml  to  —  4*'44  C.  (34  F.),  and 
once  or  twice  the  water  began  to  show  that  sludgy  ap- 
pearance which  we  know  sets  so  rapidly,  converting  in  a 
few  hours  an  open  park  into  a  doubf  ully  penetrable 
barrier— Capt.  Xarcs  decided  upon  following  the  edge  of 
the  pack  to  the  north  eastwardi  towards  t£e  position  of 
Wilkes'  "  Termination  Land." 

From  our  most  southern  point  the  sea  was  tolerably 
clear  of  ice  (or  at  least  twenty  miles  in  a  south-westerly 
direction.  The  whole  of  the  horizoi^  to  the  south-east  was 
closed  by  a  chain  of  very  uniform  and  symmetiical  flat- 
tepped  bergs,  all  about  200  feet  high  above  the  water,  one 
upwards  of  three  miles  ia  length,  tmd  several  between  one 
and  two  miles. 

Daring  the  next  week  we  were  making  our  way  slowly 
to  the  north-east,  along  the  edge  of  the  pack,  sometimes 
dipping  into  it  a  Utlw  way,  or  crossing  outlying  loose 
patches. 

The  picci-s  o(  ice  on  win.:!)  we  were  bumpin;^  every 
now  and  then  were  10  to  20  I'eei  in  length,  rising  from 
I  to  2  feet  out  of  the  water.  Most  of  them  were  covered 
with  a  smooth  layer  of  lately  fallen  snow,  which  had 
apparently  not  even  got  splashed  with  the  water  which 
was  lapping  round  the  Uocfc^  it  was  so  pore  and  white 

When  the  ship  stiucfc  a  hlock,  the  ioe  was  usually 
driven  aside  unbroken  ;  but  the  crust  of  saow  was 
shattered  and  fell  into  the  water.  At  the  line  where  the 
water  broke  against  the  ice-blocks,  they  were  all  more  or 
less  honeycombed  and  worn-lookirg,  and  along  this  line 
many  of  th- m  were  of  a  dirty-yelliAv  colour,  probably 
from  the  washing  of  diatoms  and  crustaceans  into  the 
spongy  ice.  The  temperature  of  the  air  averaged  about 
—  4«'-7  C  (aj^'S  F.)  in  the  shade  ;  and  that  of  the  surface 
of  the  sea  -  a''78  (27°  F.) ;  every  overhanging  ledge  of 
aa  iceberg  was  liring<!d  with  delicate  new  icicles,  and  the 


"  gummy  "  look  of  the  surface,  threatening  the  formation 
of  young  ice,  was  very  evident.  The  sea  was  usually  a 
splendid  deep  blue. 

The  weather  changed  during  the  night  of  the  23rd,  and 
at  daylight  on  the  morning  of  the  34th  the  wind  was  rising 
fast  with  a  cloudy  sky  and  frequent  snow-showers.  We 
were  verv  anxious  to  get  a  haul  of  the  dredge  in  this  posi- 
tion, and  Capt.  Nares  had  it  put  over  in  the  hope  of 
/ettin^,'  it  uri  be''ore  the  weather  became  too  boisterous. 
I  he  \vind  ar.d  sea  rose  so  fast,  however,  that  it  was  found 
nece.s?ar>'  to  shorten  the  operation.  The  dredge  w  is  got 
in  safely,  but,  as  wc' anticipated,  it  was  empty,  and  h.ul 
probably  never  reached  the  bottom.  During  tlie  forenoon 
the  weatlMr  got  rapidly  worse.  The  snow  became  con- 
tinuous, and  was  so  thick — blinding  clouds  of  singularly 
beautiral  wheel-like  crystals,  which  stung  the  face  as  if 
they  were  red  hot— that  we  could  scarcely  see  the  length 
of  the  ship.  We  tried  to  get  under  the  lee  of  an  iceberg  ; 
but  while  reefing  an  eddy  caui;ht  the  ship  and  dragged 
her  towards  the  berg,  which  she  fouled,  carrying  away  her 
jibboom.  .At  three  P.M.  things  were  nearly  as  bad  as 
they  could  be.  The  wind  was  blowing  fro  n  the  south- 
cast  by  east,  with  a  hurricane  force,  in  tlie  squalls  ;  tlie 
sea  was  running  very  high  ;  the  tcin;)eratiire  had  fallen 
to  -  6'"ll  C.  (21°  F.) ;  we  were  surrounded  with  icebergs, 
which  wc  could  not  see  for  the  sheets  of  blinding  snow, 
but  we  could  hear  the  dull  boom  of  the  surf  dashing  upon 
them.  When  the  gale  ms  at  its  height  we  saw  the  loom  of 
aa  iceberg  on  the  tee-bow,and  we  were  drifting  dfaeetly  upon 
it.  As  there  was  no  time  to  steam  ahead,  Capt  Nares  went 
full-speed  astern  with  the  four  boilers,  and  set  the  reefed 
main  topsail  aback,  and  under  this  sail  the  ship  fortu- 
nately gathered  stern-way,  keeping  broadside  to  the  wind, 
nnd  we  drifted  past  the  berg.  Towards  evening  the  wind 
fell  a  little,  and  we  inoved  about  all  night  between  two 
bsrgs,  whose  position  wc  kn.w,  keeping  US  muCh  as 
pos:.ible  under  their  lee  till  daylight. 

On  the  morning  of  the  25  th  this  storm,  which  was  one 
of  the  most  trying  and  critical  episodes  in  the  whole 
voyage,  was  etttueW^  over,  and  the  air  was  calm  and  clear. 
We  pushed  a  ooapte  of  miles  into  the  pack  to  the  north* 
east.  We  were  now  about  fifteen  miles  from  the  position 
of  Termination  Land  on  the  chart  sent  by  Lieut  Wdhes 
to  Capt.  Ross.  The  sky  was  clear  to  the  southward  and 
eastward,  the  direction  of  the  supposed  land,  but  there 
was  nothing  which  could  be  taken  even  for  an  appear- 
ance of  land."  A  sounding  taken  close  to  the  edge  of 
the  pack  had  given  a  depth  of  1,300  fathoms,  and  there 
was  no  trace  of  land  dibris  on  any  of  the  icebergs.  We 
were  forced  to  conclude  that  Lieut.  Wilkes  had  been  in 
error,  and  that  there  was  no  land  °n  this  position.  We 
now  ran  on  steadily  in  a  north-easterly  direction  towards 
Cape  Otway,  and  on  March  4  we  passed  a  low  irregular 
icelierg,  the  last  we  saw  during  our  southern  cruise  of 
1874.  We  sighted  Cape  Otway  on  March  16,  and  on  the 
17th  wo  anchored  off  Sandridge  I'ier,  in  Hobson's  Ray. 

In  these  high  southern  latitudes,  at  all  events  at  the 
point  where  we  crossed  the  Antarctic  circle,  it  seems  that 
originally  all  the  icebergs  are  tabular,  the  surface  perfectly 
level  and  parallel  with  the  surf.ace  uf  the  sea,  a  clitf  on 
an  average  2Co  feet  high  bounding  the  berg.  The  top  is 
covered  with  a  layer  of  the  whitest  snow  ;  now  and  then 
a  small  flock  of  petieli  lake  up  their  quarters  upon  it, 
and  trample  and  soil  tome  few  square  yaids,  hot  after 
thefar  departure  one  of  the  iiequeat  snow  showcis  icatoves 
it  in  a  few  minutes  to  its  viigia  uddteDSSS.  The  upper 
part  of  the  cliff  is  of  a  pale  Uue,  wluch  gradually 
deepens  towards  the  base.  When  looked  at  closely,  the 
face  of  the  cliff  is  seen  to  b.-  traversed  by  a  delicate 
ruling  of  faint  blue  lines,  the  lines  more  distant  above, 
and  becoming  gradually  closer.  The  ristancc  between 
the  well-marked  lines  near  the  top  of  the  berg  may  be  a 
foot,  or  even  more  ;  while  near  the  surface  of  the  water  it 
is  not  more  than  a  or  3  inches,  and  the  spaces  betweer 
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the  blue  lines  have  lost  their  dead  whiteness  and  have 
become  hyaline  or  bluish.  The  blue  lines  are  very  un- 
equal in  their  strength  and  in  their  depth  of  colouring  ; 
sometimes  a  group  of  very  dark  lines  gives  a  marked 
character  to  a  part  of  a  berj:.  Between  the  stronger  blue 
lines  near  the  top  cf  the  cMT  a  system  of  closer  bands 
may  be  observed,  markins  the  division  of  the  ice  by 
still  tincr  planes  of  lamination,  but  these  arc  blended  and 
lost  in  the  narrower  spaces  towards  the  water-line.  The 
blue  lines  are  the  sections  of  sheets  of  clear  ice ;  the 
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white  intervening  bands  are  the  sections  of  layers  of 
ice  where  the  particles  are  not  in  such  close  contact — ice 
probably  containing  some  air. 

The  stratification  in  all  the  icebergs  which  we  saw,  was, 
I  believe,  originally  horizontal  and  conformable,  or  very 
nearly  so.  In  very  many  of  them  the  strata  had  become 
inclined  at  various  angles,  or  vertical,  or  reversed  ;  in 
many  they  were  traversed  by  faults,  or  twisted  or  con- 
torted or  displaced,  but  I  never  saw  a  sirg'e  instance  of 
devi.it ion  from  the  horizontal  and  S)  mmcti it al  stratifica- 
tion which  could  in  any  way  be  referred  to  original  struc- 
ture ;  which  could  not,  in  fact,  be  at  once  accounted  for 
by  changes  which  we  had  an  opportunity  of  obseiving 
taking  place  in  the  iceljergs. 

I  ihink  there  can  be  no  reasonable  doubt  from  their 
shape,  and  from  their  remarkable  uniformity  of  character, 
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that  these  great  table-topped  icebergs  which  we  saw  all 
around  us,  and  closing  in  our  southern  and  eastern  horizon 
at  the  southernmost  point  of  our  voyage,  ami  breaking 
down  and  melting  a  little  further  to  the  north,  are  pris- 
matic blocks  riven  from  the  edge  of  the  great  Antarctic 
ice-sheet,  portions  of  whose  vertical  cliff  were  seen  by 
Ross  in  Jnnuaty,  1841,  and  in  February,  1842,  in  lat. 
78"  4'  and  lat.  77"  49'  S.  to  the  southward  of  New  Zealand, 
and  by  Lieut.-Commandnnt  Kinggold  in  the  U.S.  ship 
Pot  pais   on  February  i  and  2,  1 840,  in  long.  1 30  36'  E. 


lat  65"  49'  S.  There  is  unfortunately  great  difficulty  in 
determining  when  the  wall  of  ice  to  which  the  term  "ice- 
barrier  "  was  restricted  by  Capt  Koss  was  seen  by 
Lieut.  Wilkes  or  any  of  his  party,  since  Lieut.  Wilkes 
applies  the  term  indiscriminately  to  the  solid  ice-walls 
and  to  the  m.asses  of  moving  pack  by  which  his  progress 
was  from  time  to  time  interrupted.  The  wall  is  satisfac- 
torily described  at  one  or  two  points  only. 

I  believe  that  the  stratification  of  those  portions  of  the 
Icebergs  which  were  visible  to  us  is  due  entirely  to  suc- 
cessive accumulations  of  snow  upon  a  nearly 
level  surface.   The  spaces  between  the  trans- 
verse blue  lines  on  the  bergs  may  possibly 
represent  approximately  the  snow  accumula- 
tion of  successive  seasons.  The  direct  radiant 
heat  of  the  sun  is  very  great  in  these  latitudes, 
and  during  summer  the  immediate  surface  of 
the  snow  is  frequently  melted  in  the  middle  of 
the  day,  the  water  percolaling  down  among 
the  snow  beneath  and  freezing  ag.iin  at  night, 
or  when  it  has  trickled  down  into  the  shade. 
This  process  repeated  every  clear  day  for  the 
two  or  three  months  of  summer  might  well 
convert  a  very  considerable  belt  of  snow  into 
ice  more  or  kss  compact.    That  the  process  does  go  on 
we  had  ample  evidence  in  the  icicles  fringing  the  snow 
which  was  lying  upon  flat  pieces  of  the  pack,  which 
dropped  rapidly  in  the  sun  even  when  the  thermometer 
in  the  shade  was  several  degrees  below  the  freezing 
point. 

The  liner  laminations  may  probably  indicate  the  more 
feeble  results  of  the  same  process  after  successive  snow- 
falls. As  1  have  already  said  thtrc  was  not,  so  far  as  we 
could  see,  in  any  iceberg  the  slightest  trace  of  structure 
stamped  upon  the  ice  in  passing  down  a  valley,  or  during 
its  progress  over  roches  montoniifes  or  any  other  form  of 
uneven  land  ;  the  only  structure  except  the  parc.llel  strati- 
fication which  we  ever  ob.erved  which  could  be  regarded 
as  bearing  upon  the  mode  cf  original  formation  of  the 
ice-mass  was  an  occasional  local  thinning  out  of  some  of 
the  lajers  and  thickening  of  others,  just  such 
an  appearance  as  might  be  ex|)ected  to  result 
from  tlie  occasional  drilling  of  large  beds  of 
tnow  before  they  have  time  to  become  cor.- 
solidated. 

'  *  We  certainly  never  saw  any  trace  of  gravel 
or  stones  or  any  foreign  matter  necessarily 
derived  from  land  on  an  iceberg ;  several 
showed  vertical  or  irregular  fissures  filled  with 
discoloured  ice  or  snow,  but  wht  n  looked  at 
closely  the  discoloration  proved  usually  to  be 
very  slight,  and  the  effect  at  a  distance  was 
chiefly  due  to  the  foreign  material  filling  the 
fissure  reflecting  1  ght  less  perfectly  than  the 
general  surface  of  the  berg.  In  one  or  two 
distant  bergs  there  seemed  to  be  thick  hori- 
zontal beds  of  ice  deeply  coloured  brown  or 
bottle-green,  but  this  was  also,  I  bcUeve,  chiefly 
an  ciTcct  of  light. 
"-^ '  In  the  pack,  which  is  made  up  of  fragments 

r  of  all  sizes  of  berg-ice  mixed  with  masses  of 

salt-water  ice,  the  berg-ice  is  almost  always 
either  white  with  pale-blue  streaks,  blue  with 
a  white  opalescence,  or  rarely  deep  blue,  or 
still  more  rarely  black  from  absolute  transparency  ;  it  is 
seldom  soiled  in  any  way.  It  is  so  occasionally  ;  on  the 
loth  we  passed,  not  far  from  our  turning-point,  a  piece  of 
berg-ice  with  a  small  flock  of  penguins  upon  it.  The 
birds  had  evidently  been  there  for  some  time  for  the  snow 
on  the  surface  of  the  ice  was  trampled  into  a  dirty  brownish 
mud  ;  another  fall  of  snow  would  have  converted  this 
la)er  into  a  discoloured  vein  in  the  block. 

C.  WwiLLE  Thomson 
(To  bt  ccniinurd,) 
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OUR  ASTRONOMICAL  COLUMN 

CiiANOt  OF  Cotx>i7R  IN  A  Star.— Dr.  Klciii  of  Cologne  first 
dtreitcd  attention  to  «  periodical  change  of  colour  (n  the  star  a 
Ur-.i:  MAjirij,  fiom  yellow  to  nn  ir.tcive  fiery  rcil,  anj  estimated 
the  tluiation  of  thepeiiod  t^  be  about  live  weelu.  In  a  com- 
munication to  the  Asfrmomisekt  IMkridUmt  be  gives  obeenra- 
tions  by  Herr  Weba  btm  Ai^Mit  23,  1S76,  to  October  24, 
which  (Bpport  hb  iafemce.  Thus  on  September  5  and  October 
to  the  star  was  considered  "sLuk  feucrroih  "  and  "  feuerroth, 
tie',"  whiJc  on  August  22  and  October  24,  it  was  noted 
"mtngelb"  and  "gelb,  schwach  blsolich  "  respectively  :  from 
September  5  to  October  10  is  «  period  of  tbirt/'five  diqrs,  con- 
firming the  earlier  estimation  Dr.  Kleiv.  Heir  Weber  ob- 
served with  a  Steinhcil  nclirumatlc  of  2%  inches  aperture,  and 
3^  feet  focal  length  with  a  power  of  90.  Probably  since  the  smpi- 
dOB  ol  A  n^gnkr  change  of  colour  was  mad e  known,  the  star  has 
>  attmition  of  other  aaattnui^  who  may  bo  able  to  add 
;  to  tte  evidence  proorooo. 

Nnr  DoVHJt  Stars.— Mr.  Onnond  Stone,  Director  uf  the 
ObMnMaqr^  Cmdomt^  luociicalated  a  list  of  6ftf  double  stan, 
varyteg  in  dlitanoe  tnm  tf't  to  Vii,  which  are  assumed  to  be 

new,  and  which  liave  been  reccn'.ly  found  by  Mr.  Huwc  «ith 
the  eleven-inch  refractor  ;  the  whole  are  included  between  and 
40^  sQutli  declination.  PoiitiaBS  are  given  for  1880,  with  esti- 
mated aogles  and  dimnci%  aod  the  magnitudes  of  the  com- 
penents.  Since  the  namber  of  rapidly-revolving  doablentan  ia 
ptobably  much  greater  than  at  present  known,  it  ip;  ears  very 
desirable  that  micrometrical  measures  of  objects  newly  discovered 
should  be  at  once  placed  upon  record,  in  place  of  merely  esti. 
mated  aaglo^  which  iwa  no  satlshrtniy  staiting-poinis  for  the 
cakiiladoB  of  ofUts. 

The  Binary  Star  i)  CassiopEvC— Dr.  Graber,  of  Bada- 
Pctth,  has  hmatigRtcd  elemcBts  of  this  binaij,  from  nonnal 
potitioB*aa^es  foimd  with  tin  aid  of  Dniwr^  «rUt  Hit 
figures  agree  as  nearly  as  can  be  expected  in  such  a  case  with 
those  cbtsioed  by  the  caicful  calculation  of  Doberck.  With  the 
value  of  Manal  pisallas  obtdaad  by  O.  Slnm^  irfi.t  o^'iM  we 
fiad— 

G  ruber.  0oberck. 

Maia of  the  svstem    4*632      ...  5-256 

Scni^ods  major    5o^7  63*831 

The  sun's  mass  is  taken  for  vnily,  and  the  semi-axb  major  is 
expressed  in  mean  distances  of  the  earth  from  the  sun.  Dr. 
Gruber's  peri  od  is  195  J  years. 

la  the  only  two  cases  which  we  are  at  present  able  to  com- 

^stcm  =  r%  ssB-mastes,  while  tat  70  OpUodd  the  dmflar 
value  is  3*1. 

TUX  Kms  or  NBFT(fii8.<->Itli«iidentood  tint  M.  Levenier, 
bcm  Us  final  rewarches  on  the  motion  of  Uraom,  obtains  a 
sennbly  larger  valu?  for  the  mass  of  Neptune  than  has  been 

a;signcd  by  Pruf.  N'cwcomb,  and  one  approximati:i^  to  iliat 
which  was  inferred  many  jcan  since  from  Mr.  LasscU's  direct 
lof  the  distance* of  themtdUte, 


The  Nautical  Alma.nac  for  iSSo  li.rs  been  published 
daring  the  last  week.  The  epheeieiis  of  the  planet  Satom, 
wUdirineethe  appcainneeofthealmanaeinllaifla|nw«ed  fiMrm 

has  hitherto  been  founded  upon  Bouvard's  Tables,  is  computed 
from  heliocentric  plans  communicated  by  M.  Leverricr  in  advance 
of  the  publication  of  his  new  tables  in  vol.  xii.  of  the  Anniil^s  of 
the  Observatoiy  of  Paris;  the  number  of  standard  stars  has  been 
faKtcaaedfiom  14910197,  and  hi  eatcadiwg  Pemoheauli  TaMei 
of  Jupiter's  sstelliicH,  certam  conroctiaBa  anpplied  bf  Pkof. 

Adam.f  have  been  intr<.>duccd. 

The  impression  of  the  Naulkal  Atmimt  now  edaddcmbly 
exceeds  30,000  copies. 


METEOROLOGICAL  NOTES 

ACCEI.EKATEI>  Tk.\NSMISSI<)N  df  Wkatiikr  MAri;  — Tt'C 
AVrc  )\'rl!  Ihrald of  November  7  publishes  a  map  of  the  weithrr 
of  that  morning,  exhibiting  the  lines  of  atmospheric  preuure^ 
and  of  the  tempemtura  over  the  United  States.  The  meteoro* 
logical  charting  wMdi  was  finidiej  at  the  Central  Office  In 
Washington  at  10  a.m.  was  immediately  transmittr  l  from  Wash- 
ington in  fac-simiU  by  telegraph  to  Thiladelpbia,  where  it  was 
received  at  10.30  a.m.  It  was  shortly  thereafter  published  in  the 
supplement  of  the  New  York  HtraU  of  the  same  day,  beiqg  the 
lint  occasion  on  whidi  sndi  tdegrsphic  einiting  had  appeared 
in  any  newspaper.  The  fact  of  telegraphing  and  printing  s;:cH 
charts  solves  one  of  the  greatest  difficulties  of  exchanges  of 
Weather  Reports.  It  may  now  be  regarded  a-^  only  a  question 
of  tine  when  the  move  important  newspapers  of  oar  ;Briti5h 
laige  towns  wfll  be  in  a  position  to  present  their  readers  every 
morning  with  a  chart  of  the  weather  as  existing  only  two  or  thret 
hoars  before  going  to  press  ;  and  indeed  it  will  not  be  till  thi: 
resolt  Ik  effected  that  the  practical  utility  of  weather  warnings 
will  be  properly  developed,  owing  to  our  close  prorioit/  to  lUo 
Athntie  and  the  tale  at  wMdi  our  weather^hangei  F*».to  the 
eastward. 

CUAT  Storm  or  Wi.nu  at  SyohSY.— Mr.  Russell,  the 
Government  astronomer  at  .Sydney,  reports  that  during  a  hca.y 
storm  of  wind  which  occurred  in  that  part  of  Australia  on  Sunday, 
September  10,  the  wind,  in  a  gust  laaiiog  one  or  two  minuter, 
atttined  the  extraordinary  rate  of  vdodty  of  153  miles  per  hou', 
aa  aaeartained  by  Robinaon'acipaMmometeri  and  that  dwiqg  the 
twdre  ninntca,  ftom  is.  r8  to  TS.30  km.  vi\  miles  of  wind  passed 

the  Observatory,  being  at  the  rate  of  112  rnilcs  per  hour.  Thi". 
extraordinary  recorded  velocity  may  be  regarded  as  a  new  con- 
tribution to  meteorological  observation,  and  we  look  with  much 

intwMt  to  tlw  dwcription  wfaidtwIU  doobdaa  be  given  of  the 
method  by  whklt  It  was  detennined.  It  seercdif  ndmltf  of  « 

doubt  that  the  maximum  velocity  or  force  r  f  the  wind  that  OCCWS 
in  great  storms  is  frequently  much  understated. 

The  Temperature  of  the  Northern  part  of  the  A  r- 
i.ANTic— .\n  important  contribution  to  the  physics  of  the  North 
Atlantic  appeals  in  the  November  nnmber  of  ^<«rriMa«M'/  Gto^, 
MiitMha^/m,  in  a  paper  by  PireC  Mehn  on  tiw  lempemtnte  of 
the  sea  be  ween  Norway,  Scotland,  Iceland,  and  Spit/bergc-n 
The  material  employed  in  the  discussion  consists  of  the  ob'c:- 
vr.tions  collrrtcd  tiythe  Norwegi.in  Mclcorologicil  Institute  from 
the  Ughthouscs  on  the  coast  of  Norway  and  from  Norwegiin 
shipi^  and  the  obsertations  poblished  by  the  Scottish  Mcwo* 
rokcieal  Sodety  from  their  stations  in  Scotland,  Farii^  and 
Icdand — the  observing  stations,  esdttsive  of  the  ships,  numbering 
twenty-two.  .\t  iih.cc-i  where  observations  only  for  two  or  three 
years  are  available,  they  are  reduced  to  the  longer  period  of  tho 
nearest  station  by  the  pioeces  of  differentiation,  with  the  nsult 
that  Tirteally  dm  nmiagm  an  all  gnod  and  Curly  comparable  with 
each  other.  The  results  on  seven  charts,  well 

executed  in  colours,  .showirf;  hy  six  distinct  .shi  h",  .i,  well  a.  1  y 
isothermal  lines,  the  distribution  of  tempeiatare  over  this  poitiou 
of  the  Atkntic  for  each  set  of  two  monidM  twl  fiv  Atycar,  and 
the  changes  in  the  paaiiioBsof  the  aam*  m^pMMtmm  fton  sea* 
son  to  season.  TheovistsndingfSmtnreofthedkarltisattrong- 
marked  warm  thermal  axi.i,  taking  a  north-easterly  directi-  :i 
about  150  miles  to  westward  of  -Scotland  and  Norway,  extending 
even  beyond  the  North  Cape.  Along  this  line  of  warm  water 
tempemtnnaaie  considerably  higher  than  elsewhere  in  the  wme 
latitude.  On  the  July-August  dutrt,  however,  the  warn  axis 
approaches  much  nearer  to  the  coast  uf  Nor»-.iy,  and  extends 
only  from  off  the  Nase  to  about  Ut.  66'.  1-  r^  Jiu  June  to  Septem< 
her  the  North  Sea  is  coldest  on  the  .Scottidi  coast  and  warmest 
in  the  Skagtrak*  M  daring  the  lesl  of  the  year  this  is  reversed. 
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In  oiher  wovdi,  dwrlflC;  the  Im.icst  mun.hs  the  inllucnce  ol  the 
htaled  land  ii  powwfally  lell,  but  duriu^'  tlie  other  t  wo  ihiuls  of 
tbe  year  the  peculiar  diHirlbulion  ol  tlic  tcmpnaiujc  ii  deter- 
aioed  bgr  tbt  atmag  MMtb*w««UrI/  windi  and  cuncot  of 
the  AtbaHe.  This  influence  of  the  Atlantic  on  the  tem- 
jjtrature  of  Western  Europe  is  enormous,  the  thctniii:  ano- 
maly for  January  beinjj  citlinated  by  Prof.  Mohn  to  Lc 
lef-S  in  the  interior  of  Norway,  2S°-2  in  Scolkud,  32"'4  in  the 
nottli-west  of  Iceland,  while  in  Lofoten  it  amoonU.lo  4i'''4>  In 
May-June  and  in  a  slight  degree  in  July-August,  a  large  extent 
of  cold  water  appears  as  if  tl  iust  out  from  the  Arctic  Sea  we&t 
of  Jan  Mayen  to  the  »outh  caslwards  as  far  as  Faio,  deflecting 
•od  crowding  together  tbe  whole  of  the  iaotheimals  over  this 
ngioQ  in  a  aioat  reandcable  manner.  This  i»  a  point  which 
wdl  daaovea  die  matt  careful  investigation,  not  merdf  from  its' 
ewidoit  iniportance  to  the  tl-hcrics  of  t!iis  pnrt  of  the  Athmtic, 
botnlao  from  its  meteorological  :>igniricancc,  it  being  in  May  and 
JVM  tlmt  ■tmospheric  pmsure  reaches  its  annual  ntaximum, 
aorthcrl^  aad  cacterly  winds  their  gre*tat  ptedocniiunce,  tlie 
weatlier  beoomei  biightat  and  deaiot,  and  tlie  Rttnbll  ciniM  to 
its  annual  tninimum  uv(  r  'lie  extreme  north-we>t  ]'<:r'  p<?.  An 
inUractive  comparison  is  mule  between  Ihc  tttni  t;r:i,ture  of 
tbe  sea  and  that  of  the  air,  and  a  valuable  discusMon  is  adiled  of 
the  obierationi  made  at  different  depths  of  the  lea  between 
Icdand  and  Norway;  tatfbrtbtN  and  MlKrintafHttagpdBts 
we  arast  refer  to  ttM  paper  ilmUL 


BIOLOGICAL  NOTEH 

NbW  FkbsH-WATSK  Rntxoroos.— For  many  yean  the  Imal! 

group  known  a»  Actinophrys,  first  accurately  dc^criVi-d  >iy 
Ehrenberg,  remained  somewhat  isolated,  distinguished  among 
nnicellular  fonns  by  its  nearly  cooataat  aplMllcal  form,  and  the 
pcnttteneeof  its  itai^t  radiating  pneemt  or  "pwndopodia." 
Bat  in  reoeet  yean  a  whole  series  of  oigaaistti  hu  been  de- 
scribed,  and  lias  attainrl  ^^ufficient  prominence  to  constitute, 
with  Actinopbrys,  an  order  denominated  Helioroa.  Many  in> 
temting  papers  have  appeared  in  the  Arthiv  fur  wukreskopisthe 
Aimlmit  00  tbeae  otgaaiBi^  eonttibotsd  by  £.  Uertwi^ 
Leocr,  Cienkowski,  Greeff,  aad  odieia }  and  in  onr  own  ooontry 
Mr.  W.  Archer  has  been  the  most  active  and  Micceshful  student 
of  the  HeUotoa,  his  papers  having  been  principally  published 
in  the  Qmrtoi^  Journal  ef  Aturcs'  t'/'ie^U  S^  Uiue.  From  these 
caedmifeienidea  of  thcw  ammalculei  as  being  the  most  com- 
plex of  the  free  forma  which  possess  psendopodia,  aad  are  at 

the  same  time  unicellular  ;  they  arc  neither  multicellular  and 
diflferentiated  lil(e  tbe  Kadi«>Uiia,  nor  organised  like  the  ciliated 
Infnsoria.  While  a  fitw  fonns,  as  Actinophrys,  are  qiUte  devoid 
of  skeleton,  most  of  ihea  pOMan  certain  hard  part%  cwwiiling, 
it  msy  be,  of  a  lingle  solid  and  globular  piece,  but  in  other  cases 
nf  very  minute  rod-shaped  spicules,  sometimes  siliceous,  some- 
times easily  soluble.  These  are  either  disposed  so  as  1 3  invest  the 
main  body  of  tbe  oiganimB  more  or  less  dosely,  or  radially,  pro- 
jtctiegaaiplMa,  VVkea  food  is  takcn^  these  miante  hard  parts 
can  Iw  pnshed  arid*  to  allow  aeeeas  to  the  central  hody-mau ; 
and  the  ;ame  occurs  when  indigestible  material  is  thrust  out. 
Locomotion  is  usually  very  slow  ;  most  lleliotoans  move  by  | 
hahllCltig  themselvcson  tbe  tips  of  their  pseuJopodia,  and  thus 
yuj  gradually  roUiaf  oawarda.  MultipUcatioa  of  the  organisms  ' 
is  efiiwiad  by  divisioB,  either  aimpleb  or  oceunriag  after  encysts-  ; 

Some  forms  are  remarkable  for  ceMaiBiltg  a  great  aimnp 
dance  of  cbUxophyll  granules; 

RS-AaRAHOIMtNT  OF  THB  OKSBIIS  OF  ENDOGINS.— At  a 

recent  mfcting  of  the  Linneaii  Society  of  London,  Mr.  Itcnlhain 
proposed  an  entirely  new  airaogcnicnt  of  tbe  orders  of  Endcigeiu,  1 
which  be  believes  to  be  more  in  accordance  with  their  genetic  I 
affinilics  aad  the  esKBtial  points  of  their  ttraelur^  than  say  att  ! 


present  in  use.  lie  propo.'Sfs  to  daialfy  Endoj^cn<!  uml-.  r  fuur 
scric.<-,  viz.,  I.  KfiuVNM'  ;  llowets  with  a  double  usually  pcuUoid 
perianth  ;  ovary  usually  inferior  syncarpous.  Z.  CoaOMARIBA  ; 
flowers  with  a  double  usually  petaloid  perianth ;  ovary  snperiort 
almost  always  syncarpoas.  3.  NuDIFLOaiC;  flowers  usually 
achl.nnydcous,  or  with  a  dry  pcrlanti)  ;  oyai7  mns'ly  3p:)car- 
pous ;  and  4.  Glumales  ;  pcrtanib  replaced  by  membranous 
nriVe  (pnln  or  lodicules) ;  ovaiy  always  uniovular.  The  >>r  Jir^ 
are  arranged  thas  ia  the  four  seiies:— ia  tbe  fiis^,  Hydro, 
clurideie,  Sdtamiaese  (iadoding  Musacesp,  Cannacew,  &c), 
Orchidex,  Burmanniacea*,  liide.T,  Amatyllidea:  (including  Wx' 
modoracetf),  Taccacea*,  Dioscorideae,  and  Bromeliacex  (?) ;  to 
the  teeood,  Koxburghiacese,  Liliacca:  (including  Melanthaoea^ 
Smilafw,  &c),Pontederiace9e^  PhilydcaccK,  Xyrideae,  Comae* 
lynsceae,  Jniecae,  aad  Pahme ;  to  the  third,  Paadaaeae;  Anndeie, 
Typhacea-,  Lcmnace.T,  Xaiades  (including  Juncnginticl,  and 
AUsmacex  (?) ;  and  lo  tbe  fourth,  Eriocaulcse,  Ccntfolcpidcx, 
Restiaoea^,  Cyperacaa^  and  Gramtiinp. 

The  Sensatiun  op  Sound. — At  a  recent  meeting  of  ibe 
Vienna  Academy  a  |>aper  was  communicated  by  Dr.  Isidor 
llcin  "Un  the  Relations  between  Perceptions  of  Touch  and 
of  Hearing."  His  conclusions  are  these:— I.  The  soand  pro- 
duced by  striking  a  solid  liody  is  always  socompanied  by  a  sen- 
sation of  touch,  which,  like  the  sound,  diflfers  according  to  the 
nature  of  the  body.  If  the  sound  is  dtiTerent  in  difTereot  parts 
of  a  body,  there  goes  along  with  the  \aii.ition  of  the  sound,  a 
variation  in  the  touch-sensatiun  ;  and  if  the  surface  lie  divided 
Into  several  sections  according  tu  difTerenoes  .in  souiu),  a  con* 
gruent  division  may  be  made  on  the  basis  of  touch,  x  On 
bringing  a  struck  body  towards  a  reflecting  wall,  the  sound  aad 
touch-perceptions  show  ;ini.l.ir  variations.  3.  To  the  touch- 
perception  in  question  correspond  vibratory  motions  of  the 
exterior  body,  produced  even  with  the  weakest  striking,  whereas 
acond  only  begiMs  to  be  percdved  with  impacU  of  a  oertaia 
iateasiiy.  4.  The  Sense  of  tondi  is  capable  of  percdving  vibra- 
tions and  comp.irin^  the  differences  of  these.  It  brings  herchy 
to  consciousness,  a  special  quality  of  touch-sensation,  which  ii  to 
be  dbtbgaished  from  (cnsaitoa  of  pressure.  5.  This  distinguish- 
ing power  of  the  ongui  of  toiidi,  not  saflkieatly  appreciated 
hitherto,  oiTers  practical  medicine  a  peculiar  mode  of  investlga* 

tiun,  Mhich  ^^rcatly  enlarges  the  iloc'.rinc  of  the  physical  symptoms 
of  the  human  oiganLiffl,  and  for  which  tbe  author  suggests  the 
(Geman)  naaw  c(  "  EiBdi«tlenngi*palpatiaa." 

Tjie  Alls  K  i  r  i  IN  c  K  Orc;.\xic  Matter  by  Plants. — In  a 
oonununicalion  from  Prof.  Calderon,  of  the  Institute  of  Las 
Palmas,  Canary  Isles,  be  contests  the  ordinary  view  that  the 
ailrafen  of  the  tiasnee  of  phmta  is  derived  entirdj  frofls  the 
nitrates  and  ammoniacal  salts  absorbed  through  the  rootSi  He 
does  not,  however,  adnpt  the  oM  theory  that  the  source  is 
the  free  nitrogen  of  the  atmosphere,  but  rather  the  nitrogenous 
organic  matter  which  is  always  lloatiag  bltheair.  The  nutiiiiun 
of  plants  he  divides  uto  three  classes :  wrrrv/^fwu,  the  ab- 
sorption of  dead  organic  matter  in  various  stages  of  decompo- 
sition ;  plajiii  '/'iui^iyus,  the  aiiiiir.Ution  of  livinj;  organic  matter 
without  elimination,  or  distinction  of  any  kind  between  useful 
.-)nd  useless  substances,  such  as  tbe  nutrition  of  paruites ;  and 
hu^kagnu,  the  ahaorptiBn  of  Uving  oig|Hiliai%  snch  at  Aat 
known  la  the  case  of  inacctivonms  plants.  A  faither  tllestradoa 
of  (he  latter  kind  of  nutrition  i.*,  according  t  >  Prof,  ('aldcron, 
furnished  by  all  plants  provided  with  vbdd  hairs  or  a  glutinous 
excretion,  tbe  object  of  which  is  the  detention  and  destiactlOQ  of 
amaQ  imects.  To  prove  the  importance  of  the  nitrogenous  sub* 
Mances  fioatfaig  in  Uw  air  to  the  life  of  pUr.ts,  he  deprived  air 
of  all  organic  matter  in  the  mo<lc  described  by  Prof.  Tyndall, 
and  subjected  lichens  to  the  access  only  of  this  filtered  air  and 
of  distilled  water,  when  he  found  all  tbeir  physkilflcieal  fiine- 
tioos  to  tie  svddeoly  suspended. 
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NOTES 

Thx  Kew  Conunittce  hme  sppoiBted  Mr.  G.  N.  Whipple, 
B.Sc.,  Sttperintemlent  of  the  OTMcratorjr.  lb*.  Whipple's 
connection  with  the  establishment  is  of  nearly  nineteeil  yCMt 
•Uwding,  he  having  entered  it  in  Janiuiy,  185S. 

Dr.  Fbtskxamw  hu  aent «  a  mp  in  which  he  has  emhedicd 
the  discoveries  of  the  English  Arctic  Expedition.  He  appears 
still  to  nuintain  hLs  well-known  hypothesis  of  the  continua- 
tion of  the  north  coast  of  (Greenland  towards  'and  beyond 
the  North  Pole.  He  draw*  the  line  of  the  visible  horiion 
of  the  English  Expedition  at  about  fifty  naatical  ntilet  north 
of  Grant  Land,  its  furthest  north  p<rfnt  bdflt  Ae  84th  drg. 
c<f  laL,  and  remarki  that  north  of  thij  line  may  be  either 
land  or  sea.  Of  course  no  one  can  contradict  this.  He 
has,  Imwctct,  ie»toicd  i'resideai's  Land  in  rather  a  remarkable 
poahton,  idcBli^ng  it  appaicntly  widi  BeannMmt*t  Cape  Bri- 

tniinis,  to  the  north  of  Peaumont's  furthest  point  on  the  north 
coast  of  Greenland.    The  nup  will  be  found  a  very  useful  one 

in  studying  the  roBte  of  the  esqpediikn^  eifeciaUrMooapaRd 
»iih  that  of  the  Marit. 

C*fT.  yxsis  and  the  other  Atctk  oflieen  have  been  enter, 
tefandhy  the  Greenwich  ca  icts  and  by  the  Kuyat  Naval  Club  at 
TMrnouth.  Capt.  Narcs  stated  that  when  tlie  whole  story  of 
Ibt  effgns  of  the  expedition  is  published,  it  wffl  be  Men  that 

better  troik  could  not  have  l^ecn  done. 

The  consliluf  nts  i  f  fof'der  rr mains  of  ihiiu  ccroses  and  mam- 
BHMba  in  Noitlicm  Siberia  h.ive  been  examined  by  several 
dbietttw,  and  the  coDcfaislon  arrived  at  that  these  aniaials  lived 
in  the  placet  where  thtir  ftoten  bodies  have  been  found,  on 
plants  which  are  >till  to  lie  met  with  in  Northern  Sil>cria.  New 
ground  for  this  opinion  has  b<en  furniihcd  by  M.  Schmalhauscn 
to  the  St  Fetenhw]^  Academy,  who  has  f— mtwH  nienwoo- 
pieat^  thn  witltteili  of  •  anM«f  daik<bnnm  aatt^eitiacled 
from  hollows  h>  the  teetfi  of  a  ihinoceraa  n  the  Iriintski  Mu- 
5e.:m.  That  this  was  truly  the  remains  of  fodder  of  Vnc  aniniil 
seemed  clear  from  the  appearance  and  the  macerated  character 
of  tfao  vcgdable  iubslaaei^  of  which  only  like  woody  nod  cuti* 
cnlar  paita  showed  a  mora  or  Icia  diMinet  (tnietyio.  The 
greater  porif on  of  the  piece  consisted  of  leaf-NMim,  with  here 
and  there  1  rr.Tf;ment  of  stem.  For  the  inoit  poit  the  stem  ar.J 
leaf-fragments  were  those  of  monixoiyledonons  plants,  probably 
of  Gramineae  ;  there  were  also,  in  le<<s  quantity,  leaf- fragments 
o(  dkotylodoaona  plaata.  taidealeaf^hicds  of  Cooifene,  there  I 
wtre  woody  pieeet  which  faidieated  flie  enitenoe  of  Pioea  (Ubo-  | 

vata  ?),  Abies  (Sibitia?),  Larix  (Sil)iric.-i  ?),  Gnetacea-,  I!ttu!acex, 
and  Salicincae.  If  it  is  scarcely  possible  to  detcrii.iae  certainly  I 
the  apedet  of  •  ploBt  wNif  fton  aoene  of  the  wood  received  is 
the  slate  indicated,  and  from  the  structure  of  the  leaf  epidermi%  ' 
it  yet  seems  nnqueitionable  that  ti.cse  remains  mutt  Ijc  referred 
to  acrthern  planls  ndtondi.ai  nn 'Mill  pvtly  fliMUid  fa  the 
high  north. 

M«.  CoxwELL  writing  to  the  Daily  Nru's  in  reference  to 
Arctic  ballooninp,  maintains  that  the  (  r  lm  .rv  jr.  L  ii  c  of  !  .il-  ] 
looning  would  be  quite  unsuitable  for  the  conditions  found  in  the  | 
Affotle  icgMNW,  I 

M.  MoRiT/.,  director  of  the  Tiflis  (Jbscrvatory,  makes  an 
interesting  communication  on  the  results  of  an  examinatioc  of 
the  m^neiic  instnunonis  there  last  July  by  Praf.  SmTmolf,  of 
Kaaas,  who  hai  been  engaged  during  dm  last  six  years  travelling 
through  to  determine  the  elements  of  terrestrial  magnetism.  The 
instruments  employed  by  Prof.  SmirnofT,  wliich  coat  300  roubhs, 
were  all  verified  at  Kew,  and  are  furnished  with  microscopes  and 
aU  the  ofber  accesaories  of  the  English  lyalem.  The  compaaa  ha* 
three  aeedlei  (No.  4,  No.  1,  .in  I  Na  16),  four  iiKhes  in  length, 
nad  the  nHaa  of  the  readmgs  uf  the  three  needles  is  the  true 
iacHnMko.  AtTMbthao  aiatwoeeiapamulcngiBaw^  00a.  ' 


structcd  .iccorJiny  to  th.--  o'  l  nicthoil  of  Ganibey,  which  arc  now 
generally  looked  upon  as  iiiu  i  inr  initrunicnts.  They  CMt  respect- 
ively only  165  and  40  rouble-..  The  results  of  a  very  careful  com* 
pMifffn  aso  thcae :— Atanniing  the  mean  of  tho  indicatiooa  of  tbo 
thne  ICew  needlee  as  the  trae  incBnation  the  ofthehistTa> 
nwnt*  were,  Kew  No.  4,  —  o'-25  ;  No.  3,  4-  2' '45  ;  and  No.  16, 
—  3'-22  ;  the  error  of  the  larjjc  Gambey  being  +  o'^jo,  and  of 
the  sma^l  Gnnihcy  —  o''09.  M.  Morilz  remarks  that  the  miao- 
scope  and  detached  circle  on  wliich  the  leadings  are  made,  and 
which  add  so  greatly  to  the  price  of  the  Engllih  compass,  appear 
to  .idd  nothing  to  the  precision  w  ith  which  the  inclination  is 
determined,  facilities  for  minute  rcvUngs  of  the  compass  being 
made  counting  but  iHilc,  it  bemg  the  form  of  the  pivots  of  the 
physical  aaia  of  the  needle  which  stamps  its  chaiactcr  oa  tbt 
iutmaent. 

**  On  Some  tmeet  Deformities,"  by  Dr.  Hermann  A.  Hagen, 

is  the  title  of  No.  9,  vol.  ii.,  of  '.lio  'tu^i>s  of  the  Museum oif 
C  omparative  /oolo,;y,  Ilnr\.irii  C(j!1l'l',>,  (Jnmbii  ljje,  U.S. 

Wf.  bavi.'  received  from  IIc:r  S^hmi  publiilier,  Zurich,  Dr. 
IKim-uin  Ittige's  "Beiti;ii;e  /ur  Ent'.vicklungsgeschichte  von 
liryofhyUHm  Calydnom,"  and  Dr.  Gustav  Scboch't  "Die 
Schweiaeriachen  Oithopteicn." 

Tax  following  German  pnUicatioos  have  been  sent  us  by 
Messrs.  Williams  and  Norgate  :— "  Utbcr  die  Zugstrassen  dcr 
Viigel,"  by  J.  A.  I'almcn,  of  llcUing  (irs  ;  "Grundzuge  dcr 
Mikioi-ih'.;u^r.iphie,"  by  Max  Il.imr;  "  .Sammlung  wisscn- 
schattlicher  Vortiiige  von  Prof.  Wilhelm Furster  "Die  Dar- 
win'scfaea  Tboorien  and  ihia  SuAong  mr  FUIosopUSf  ReligioBi 
und  Uonl^''  by  Rudolf  S^nid. 

Tin:  Go! 'smith-.'  r.r]mp.my,  »h  i-e  n.ition  to  the  Chemical 
Society  we  noted  last  week,  have  voted  5CXJ.'.  in  aid  of  the  fund 
for  extending  Edinburgh  University  buildings.  It  is  stated  that 
this  Company  spends  annoally  6,000/.  (or  educational  purposes 
aloae.  W«  iridiaMothefCityGaaqnaica  woald  fdlowtadi 
a  good  example. 

The  following  were  elected  office-bearers  of  the  Royal  Society 
of  Kidinburgh  on  Monday  last  : — President,  Sir  William  Thom- 
son ;  Vice-Presidents,  Rev.  Dr.  Lindsay  Alexander,  Bishop 
Cotteiill,  Sir  Alexander  Grant,  Prof.  Kelland,  Lord  Neavtib 
and  David  Stevenson ;  Geneial  Secretary,  Prof.  BaVoor ;  Seeie> 

laries  to  OrJinary  Meetings,  Profcs,  rs  Tail  and  Turner; 
Treasurer,  iJavid  Smith  ;  Curator  of  Library  and  Museum, 
Prof.  Madsgan  ;  Members  of  Council,  Prof.  Crum  Brown,  Dr. 
James  Biycc^  Alexander  Budun,  Dr.  Matthews  Duncan,  Dr. 
A.  Fkmhig,  Dr.  T.  Harvey,  D.  Milne  Homc^  Fkof.  McKca* 
drick,  Dr.  C.  Morehead,  Sir  C.  WjvOIC  ThomsOO,  Dr.  R.  H. 
Traqu-iir,  ntui  l»r.  Robert  Wyld. 

The  next  meeting  of  the  French  Association  for  the  Advance- 
ment of  Science  will  take  place,  as  w-e  have  already  intimated, 
at  Havre  in  theendcf  Angntt,  1877,  under  the  president  of  i>r. 
1  Jroea.  A  locaI;committee  has  been  already  fornied  at  Havre  under 
the  presidency  of  M.  Mazurier,  the  m.-iyur.  .\t  the  fust  rr.cctiii^ 
M.  Gariel,  the  secretary  of  the  committee,  suggested  many  useful 
and  interesting  experiments  to  btmadofas  the  Scise  Or  tlie  sea. 
Special  eflorts  will  bo  made  to  praenm  a  liiga  atteBdaaco  of 
Ei^tUsh  tamtOs  and  msmben  of  the  British  Association.  It  is 
rcporteii  th;^t  a  sjiccial  dcput.ilion  will  be  ?ent  to  the  Dublin 
meeting  of  the  BnLish  Association.  The  place  of  meeting  for 
1S7S  has  not  yet  been  datcnaiBed «po0,  hat  it  wHl  probably  ho 

Versailles  or  Paris. 

Thx  Tmu  of  Monday  contains  a  journal  heptby  the  Rev. 
Mr.  Lams  daring  a  voyage  from  Port  Monabf  to  CUna  Sttaita, 
New  Gvinea.   It  contains  a  good  many  now  facta  of  Interest. 
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At  Hood's  B*y  they  »il«<l  up  •  comiderable  riw,  and  now  the 
eout  foand  a  Urge  village,  itgolarly  laid  ott  in  ttneU  and 
«]aarc^,  scrnpulonsly  clean,  with  gardefkt  and  caiefally etdtivalad 
flii.veri.  Carvjc-s  of  Urge  si/e  anJ  excellent  make  they  saw 
bcin{;  hewed  out  with  itone  ha'.cheti..  At  a  lagoon  at  Cape 
Rodaqr  a  regular  lulcc  village  was  found,  the  lagoon  leading  up 
to  a  eowidciable  river.  Near  Table  Point  a  laiie  canoe 
**  wanad"  by  "t  kait  twentyone  women,  cane  *loiig»M»;  h 
b  itpartad  at  Port  More^^y,  nn<i  .iM  a^^>n<;  '.he  coast,  that  dwre 
is  a  ^tage  of  women  somewhere  near  Amazon  Bajr. 

At  the  last  meeting  of  the  French  Geographical  Sodely,  the 
president,  M.  Maltc  Brun,  intimated  that  the  Conncil  General  of 
the  Seine  had  voted  a  sam  of  2,000  francs  to  assist  M.  Largeau 
In  hhotplonttlOBOf  dw  Saturn.  M.  Largcau  left  on  November 
19 for  Algiers,  whence  he  will  praoeed  to  Conrtanline,  Tugc^iunh, 
and  Central  Sahara.  The  nfaecriplion  00  bit  behalf  is  in^'^- 
ceeding.  The  (_;eo^;raphical  C' luncil  of  Lyons  has  voted  a  small 
tttb>idy  of  12/,,  and  the  Municipal  Council  of  Lyons  will  send 
lum,  within  •  very  fcw  days,  a  considerable  donation.  M. 
Meliditt,  a  rich  landed  gentleman,  has  offered  to  the  Sodety  to 
maintain  during  one  year  any  traveller  approved  by  the  Sodety. 
The  olTcr  was  accepted  with  thanks.  On  December  20  the 
general  secretary  will  deliver  a  lecture  on  "The  Progress  of 
Geegmphy  dnrioK  1876,"  and  on  the  following  dqr  the  annual 
banquet  will  take  place  at  the  Grand  Hotel. 

At  the  Geographical  Sodety  on  Monday  ni^  papers  were 
read  on  the  xtsnlts  of  Col.  Gordon**  «spe£tiaa  fa  Ccntnl  Africa, 

from  General  Stone,  tlie  Rev.  T",  J.  Davifb  and  Signor  Gessi- 
Sir  Ruihcrfoid  Alcock  acii iju:itLd  the  death  of  an  African 
missionary,  Mr.  Rcdmin,  who,  by  his  explorations,  had  ma. 
terially  hdped  lubsequeot  travellers,  and  who  first  suggested  that 
there  was  a  great  system  of  lakes  fa  Central  AfHca. 

A  GREAT  exteniiun  of  the  medical  department  of  the  Univer> 
sity  of  Uciddberg  has  been  fa  progress  for  some  time;  ^'^S* 
additisnato  flu  Mescal  Scbool  and  tha  Hospital  attadied  to  ft 

bam  been  made^  and  when  completed,  as  it  will  be  shortly,  this 
institation  will  be  one  uf  the  most  complete  in  Europe.  Every 
proviaioa  has  been  made  for  scientific  invesdgatica  fa  COWIiaction 
with  the  healing  art  in  all  its  departments. 

Thk  Archiv  fur  Anthropologil  (ix.  173)  contains  a  paper  by 
HcttL.  Lindenicbmidi,  In  which  he  pronounces  his  conviction 
that  the  drawings  upon  the  fossil  bones  found  m  the  Tbayingen 
CaTOaiesparfooiaadlfceresnttof fa'entJottsIdeeeption.  These 
drawings,  which  represent  a  bear,  a  fox,  and  a  stag,  were 
generally  admired  in  scientific  circles  in  1874  (when  they  were 
found)  as  being  amongst  the  most  perfect  specimens  of  the  kind  ; 
they  also  led  to  the  supposition  of  the  highly-civilised  slate  of 
tha  aadent  cave  falwiWtawlii  Heir  TifadfWMfciwHf  peodaoes 
evidence  to  the  effect  that  precisely  the  same  drawing*  are  con- 
tained in  a  little  work  by  Leutemann,  "  Die  Thiergarten  und 
Menagerien  mil  Ihrcn  In^a^i^cn,"  which  w.as  published  in  1S6S, 
i,e.  six  years  before  the  discovery  of  the  cave  near  Thaytngen. 
Aa  die  work  fa  ^«MMiaii  bad  a  very  wide  ciiedation  fa  Germany 

Ute  ir.feicnce  di.ian  is  obvi  m?. 

A  NOTlCB  in  the  OtUtt  Ztuung  accounts  fur  the  frequent  de- 
Scfaaefas  fa  tha  awma  of  foidgn  dgats  by  annnawiing  tiiat  frwn 
Gttben  whole  waggon-loads  of  dried  dierry-leavai  an  weakly 
exported  for  the  maoulacture  of  **  tobaooo." 

A  sirocBStPVL  imrk  of  the  Mandieiter  Sdentifie  StndenU' 
Assodation  was  held  hut  Friday,  n^MK  FmC  WOiaaMOB  pve 
an  address  on  Insectivorous  Plants. 

A  VBiir  fine  new  university  building  has  been  erected  at  Kiel, 
one  marked  pecnliaiity  of  which  is  that  it  has  no  "  career,"  or 
prison,  which  hitharla^  it  seems,  baa  been  an  favariabie  append. 


There  met  in  Berlin,  a  few  days  ago,  a  German  Government 
Comminum  whose  bosinew  it  is  to  look  after  the  mooes  and 
i^f— fc—  of  Gomaay.  Thty  mciHad  to  eitrtlish  an  asperl* 

mental  station  at  Bremen,  to  be  opened  on  April  I  next  year,  drew 
up  a  plan  for  obtaining  statistics  and  a  topography  of  moors,  and 
made  arranyeineiit*  f  ir  the  complete  canilisition  of  the  moon  in 
the  Duchy  of  iiremen.  The  labours  of  the  Commiision  will 
todndeflwwbateof  Genauq^ 

The  directors  of  the  Swedish  Government  railways  have  tamed 
tbctr  spedal  attention  to  the  frequent  occurrence  of  colour.blind. 
nets  amoog^  Odr  engfae  driven  and  other  olBefads.  ProC 

Holmgren  has  lately  examined  the  whole  staff  of  the  Upsali- 
(kflc  Railway,  and  amongst  the  266  persons  examined  has  found 
no  !c5s  than  eighteen  who  suffered  from  this  defect,  and  who 
therefore  were  utterly  useleM  and  unfit  ibr  railway  service. 
This  investigatka  proves  that  cases  of  eolour-bUndaeu  are  far 
more  frequent  than  is  generally  supposed,  and  that  our  railway 
companies  would  do  well  to  follow  the  example  of  the  Swediiih 
State  laUwaya, 

Thk  Kblniteht  ZeUnng  of  the  14th  inst.  declares  that  the  recent 
sudden  cold  was  a  perfectly  abnormal  meteorological  phenome- 
non, and  all  the  more  so  since  it  did  not  only  visit  a  part  but 
neariy  the  whole  of  Europe.  Reports  of  heavy  snowstorms  have 
eonia  fioa  the  whole  of  Keidi  Gennany,  Anabla,  Servia,  and 
Knumania,  and  the  tem{)erature  had  Mien  below  freezing  in  all 
these  countries  as  well  as  in  Western  France,  Italy  as  far  south 
as  Rome,  and  the  whole  of  European  Turkey.  In  Hungary 
the  oo!d  reached  13"  C.  Violent  galea  were  ringing  fa  the  Black 
Sea,  the  Adriatic,  and  the  Baltic.  In  another  artklc,  dated 
from  tha  Teutobui^  forest,  the  paper  reports  that  the  whole  of 
that  district  is  snowed  np^  and  a  valuable  crop  of  vegetables, 
baitnot,       hia  been  dmtnifid  by  the  aoM. 

A  MoNS.  Mf;NiER,  of  Bordeaux,  has  invented  a  new  con- 
trivance for  the  steering  of  balloons.  The  mechaniMn  is  placed 
behfad  the  car,  and  by  a  dever  arrangement  of  network  acts 
upon  a  bak  whidi  enctrdei  tba  body  of  the  balloon,  extend* 
ing  abottt  four  or  five  degrees  d>ove  and  bdow  a  horizontal  plane 
llirough  its  centre  -its  equator,  so  to  say.  The  rudder  is  plane, 
and  can  be  used  as  a  sail  The  balloons  are  said  to  move 
obliquely  upwards  and  downwards  and  also  sideways,  according  to 
the  position  of  the  mdder.  The  sideway  motkm  is  very  likdy 
fhciliuted  by  ehangfag  the  podrion  of  bollsst.   One  circum* 

8t.inrc,  which  may  be  of  special  practica!  u  ,e,  is  that  a  ballooo 
provided  with  this  new  apparatus^  when  falling  to  the  ground, 
can  be  made  to  touch  the  eartb'a  saiCue  very  obUqnaly  and  Ihut 
avoid  any  sudden  ihock,  and  at  mme  tfaM  fKllltate  a  ade 
anchoring. 

HUK  Edwasd  TftiWBNDT,  pnUldwr,  Breshm,  has  Issued 
the  proepectBS  of  a  New  Encydop.Tdia  of  the  Natural  '<ciitice.s 
which  adll  fadude  ^1  departments  of  science.  The  iir>i  juirt 
wOl  appear  anjaaaaiy  1878. 

MoKK  th.in  iS.ooo  francs  have  been  akaady  coDectad  foT  the 

erection  of  Arago's  statue  at  I'erpignan. 

Thk  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  a  Honnet  Monkey  {AfaeatHS  raJiatut)  from 
India,  presented  by  Mr.  £.  F.  Mathews;  a  Slcnder-biUed 
Cockatoo  (Zitrmae^  ItimirpttrU)  from  South  AmtralU,  presented 
by  Mr.  Stevens  ;  a  Gannet  {Sula  hattana),  European,  presented 
by  Mr.  R.  H.  W.  Leach ;  a  Peregrine  Falcon  (Falco  ffrfgrintu), 
captured  at  sea,  presented  by  Mr.  A.  Whytc  ;  a  Gtivet  Monkey 
{CercopUhtau  griu»-viridu)  from  Nubia,  an  Indian  Leopard 
{Fiiis  faedm\  from  India,  a  Hooded  Cxnt  {Gnm  aumrihw) 
from  Japan,  a  Globose  Cnrassow  {Crojc  glotkera)  Ifaoi  Central 
America,  deposited ;  an  Indian  Munijac  {CtrvtUm  wawjfM  1),  a 
JapaacM  Deer  {Cmm  liiak  bora  fa  the  Gaidenii 
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Morj'hc'o^ischfs  yahrhuih,  vol.  ii.  Part  2. — On  the  structure 
of  ihc  tors  of  Ratrachia,  &c.,  by  Dr.  F.  Lcydig  (32  p-i^jes). — On 
the  valvular  ap[)araius  In  the  conus  arteriosus  of  Sc'-achiaiis  and 
GanoicLs,  by  lit,  Sluhr. — ContriboUoa  to  the  anatomy  and  his- 
tology of  AitewMiMdOpMiwM^liy  Wfciiiidl— t»(46p^f, 
3  plates). 

Reicukrt  and  Da  Bois  Reynaond's  Arthh\  September,  1876. 
—  Studies  on  animal  heat,  Pait  3  (conclusion),  by  Dr.  A.Adam* 
kieuicz.— Contribution  to  the  theory  of  the  growth  of  boM^  by 
Dr.  L.  Lotift— On  the  mqiative  vamuioa  of  theoniMllMroiiinnit 
dwiBf  ooBtncdaB,  Put  3  (cooduioak  1>T  ^  Rcynood. 

Archh  fiir  mitroskopiuhe  AniUomic,  vol.  xiii.  Part  1,  July, 
1876. — Rhizop/od  studies,  No.  vi.,  by  F,  E.  Schuhc. — On  the 
anatomy  and  hi&tology  of  the  Coccidx,  by  Iv  I..  Mark  — Studies 
of  the  development  of  Gastropods,  by  N.  Bobieiiky  (75  pages), 
with  6  plates  illuatrating  the  development  of  Massa  mutahilu, 
Natica,  and  Fustu. — On  the  hypothesii  of  discharge  and  the 
motor  end  plates,  by  VV.  Krause. 

BuUttin  lit  V Aead^mU  Imf  hutU  dts  Sciencts  dt  SI.  Pitertbour^, 
X.  xxii.,  No.  2.— This  p.irt  contains  the  following  papers  of 
interest  : — Diagno^s  planiarum  novaram  Jap«niae  et  Mandshu- 
tiae,  decas  xx.  (continued  from  last  vol),  by  C.  J.  Maximovicz. 
■  On  the  |  !.int4  of  the  bear  period  found  in  the  deposits  of  the 
Otour  ii'.LT.  a  tt  iln;lary  to  the  Jeiiissei,  in  Siberia,  by  J.  Schmal- 
lunitn  l'ic.iii)in,iry  communication  by  the  same,  on  a  micro- 
itrjpiijj!  exariiinaiioii  of  the  food-remains  of  Siberian  fossil  thi- 
nocero.s  vi/.,  Khimxertt  anliijuitatis  seii  tiehorinus. — On  thesuj)- 
posed  satellite  of  Procyon  (o  Canis  min.),  by  O.  Struve.  The 
other  contents  are  onljr  of  ardueological  and  philological  interest. 


SOCrSTIBS  AUD  ACADEMMES 

IjOHOMI 

LOUMtfl  Sodoly,  NoTCBibor  t&'-TMlf;  iUlaum,  president, 
ia  the  cka!r.— Hem.  J.  C  Oaiiiii*  S.  H.  Peck,  enl  D.  G. 
Radietfofd  were  didy  e1eet«a  CtUmis.— Mr.  H.  N.  Mowler,  of 
1I.M.&  CktOmgv,  iced  enperM  dtt  flom  of  Ibiiottlduid. 
Thii  islaed  poueMcs  conaidmble  bitemt  from  Its  itotatioii  utd 
betas  whhia  Aaiiictic  drift  It  b  ebout  1,000  milM  fam 
tbe  AliiGHi  GontlBeBt,  450  htm  the  Croset*,  1,200  ftooi  (be 
dtsehte  KaifMlm  Mend,  ebovtafOOO  fioa  Tnilna  lyAanbH, 
nDd4,si»fRiBa*FMIUandh  to  wUcb,  nneMbdei^  its  flora 
eppeen  idated.  It  bof  Tofcaaie  vMm  and  awMdnd.  The 
ndke  at  balf.tide  are  eoterad  iridi  /Mndim  kMui  above  high 
tide  7W<ra  nmthata  is  Ibnnd  In  nbMrf— et^  tad  bqood  the 
bcadi  a  swampy  peaty  soil  covHi  liw  todrib  wba*  Ibcre  b  a 
thiek  growth  of  bcrl)^ ;  thb  b  ntadpalhr  coaaposed  of  species 
«f  AatM,  Aatr^Oy  and  FtUmm^  die  fint  of  time  thne  being  the 

■ott  abuadaat  pleat  00  the  idand^  thoi(qih  diebmrfmM  b  br  BO 
Bcaai  acuoe.  The  caMiaio>fike  pbat  PHn^  nObt^itiiikm 
u  ksa  profnie  than  at  K«gneha%  Land.  booM  of  the  nuraa> 
cafaM  group  are  net  whb  at  wnttrpoob  near  the  sea ;  four 
bads  of  ftne  net*  obtdnod^  Lmam  A^bm  being  tl^e  most 
awnenns.  lichens  an  seaic^  bnt  Measca  ta  plent*  form 
ycUoir  patches,  whidi  stand  ott  ooaanioBOnsly  midst  the 
gieea  vcgeiation,  wUdi  rises  to  an  aMMdc  «(  probably 
a,OQO  ieet.    FioB  the  occnntnicd  of  «■  Maiioa 

Idaad^  the  Crasel%  and  Kergnden  Uaad.  and  enfaleace 
of  foiwl  tree-trunks  oo  the  two  latter,  the  author  aimisrs 
an  andeat  tand  eonoeetion  betweea  tbeok— A  nemolr  on 
the  birds  odlected  by  FkeC  Stecre  (U.S.  MkMpa)  ia  the 
Philippine  Archipelago  was  nad  fev  Mr.  R.  Boawer  Sharoe, 
andcopMHacoloareddrawfageof  the  new  and  niefimns  csha- 
Uied  and  comaMateil  oa.  Atthoegb  It  b  bat  btdy  Hut  Lord 
Tweeddale's  (Pteddeat  Zool.  Soe.)  weMUfbabta  ■naomph  on 
the  Philippine  birds  ivatpiMUbd^  «ldt  taunenae  ad&fama  to 
the  atribana,  yet  Stcete's  cdlettion  has  yielded  over  sbty 
hitherto  nnknoaa  specbi^  Man  aovddes  may  thereltare  etiU 
be  expected  aa  nther  eiploiatiOB  pneeeds.  The  rsended 
species  of  bbds  from  tlie  PUI^pptaos  at  the  present  ooir  aiKMUit 
to  28$.— A  kttcr  enatalning  obaereatfaias  eo  the  AaerioHH 
Gtaadiopper  (Csf«MM«r  fttmir-nthmA.  nrltb  ranatin  on  the 
Matt  bj  Mr.  IMeddi  Saiitb,  mtaotbii.— Bte  Mawby  cxhi. 
bitedeoBie  taadar flenl eoltocdoas  bi  iBMimtfen  of  Ui  paper 
and  ol  the  earions  parti  laaAed  at  by  the  Challenger.  He  also 
caltad attentlaa  to  aaedaa  of  vetaaMt  aad  pamphlets,  &c.,  on 
iwtnial  MaMny  obadned  b/  Mat  hi  Japni, 


Zoological  Society,  November  21.— Prof.  Flowers,  F.R.S., 
vice-president,  in  the  chair.  The  Secretary  read  a  report  on  the 
adil  itioiis  that  had  been  made  to  the  Society's  Menagerie  during 
the  month  of  October. — Mr.  Sclater  exhibited  and  made  remarks 
on  the  skin  of  a  young  rhinoceros  (R.  lan.iauui),  belonging  to 
Mr.  W,  Jamrach,  which  had  been  captured  in  the  Sunderhundt, 
near  Calcutta,  in  May  last — The  Secretary  exhibited  on  behalf  of 
Mr.  .\ndrew  Anderson,  a  coloured  drawing  of  a  specimen  of  Emyt 
•>,,  '.;j..'iJ«/,  lately  captured  at  Futtchgurh  (Oaugcs).  The  occur- 
rence of  this  Emys,  chiefly  confined  to  Lower  Bengal,  s»  far  west 
as  Futtehgurh,  was  considered  as  of  much  interest. — A  letter 
was  read  (rum  Count  T.  Salvador!,  containing  remarks  on  some 
of  the  birds  mentioned  by  Signer  D'Albertis,  a;  seen  by  him 
during  his  fir^t  excursion  up  the  Fly  River. — .\  comraunicalioo 
was  read  from  Mr.  C.  B.  So  a  crby,  jun.,  containing  <Ic>criplion* 
of  six  new  species  of  shells,  from  the  collections  of  the  Marchio- 
ness Paulucci  and  iJr.  rrevi  sl. — Mr.  Edward  K.  Alston  read  a 
paper  containing  the  descriptions  of  two  new  species  of  Httf^t' 
oniys  from  Central  America,  which  he  proposed  to  call  respec- 
tively Htspfromys  Ui^uina  and  //.  coueti. — A  paper  was  read  by 
Prof.  Garrod,  F.  R.S.,  on  the  Chinese  Deer,  named  Lophotragus 
mukimus,  by  Mr.  Swinhoc,  in  which  he  showed  that  the  species 
so  called  was  identical  wi^h  EUiplii'dus  cephalophu%  (A.  Milne 
Edwards),  obtained  by  Fere  David  in  Moupm.  The  close 
affinity  between  the  genera  Elapkodus  and  Cmntlui  was  demon- 
strated, the  latter  diflcring  little  more  thin  in  the  possession  of 
frontal  cutaneous  glands  not  found  in  the  former. — Mr.  Arthur 
G.  Butler  read  a  paper  containing  descriptions  of  new  species  of 
Lepidoptera,  from  New  Guinea,  with  a  notice  of  a  new  genus. — 
A  communication  was  read  from  Dr.  J.  S.  Bowerbank,  being 
the  eighth  of  his  series  of  *' Coattibotlone  to  a  G«Mfal  liistoiy 
of  the  Spoogiadae." 

Mtaotologtcal  SoeJoty,  Norettber  15.— Mr.  lA,  S.  Betoo, 
U.A.,  pneident^  ta  the  dwir.— MceniL  R.  A.  AlUeon,  John 
Evaa^  F.iLS.,  Dr.  W.  Mared^  P.R.S.,  Rev.  T.  G.  P.  Popc^  aad 
Mr.  G.  WasUngioa  woe  dacted  fellows.— The fijUowiog  papas 
were  read  t— RseeitB  of  ■deorologicol  oheerraliaaa  amte  at 
Rossiniira,  Gaatoa  Vend,  Switictland,  dnitag  1874  aad  1S75, 
by  Mr.  Williaai  Marriott.  Readaiife  b  ataaled  ta  a  vaU^ 
running  Bovthraait  and  aoni!b-<tnt(t,  abimt  three  quartan  of  a  idle 
breed,  the  nevatabn  OB  Ibo  nocth  beiiw  3,000  to  4,aaofat  abote 
the  vaUef  of  the  Sarins^  and  those  00  ue  lowth,  i,oao  to  3,000 
ftat  The  valley  is  shut  ta  at  either  end  hy  a  gme,  that  00  the 
aatt  belMnboot  oneaiDe,  and  that  on  the  ireet  abont  two  mike 
diitaBt.  The  observations  were  dl  tskea  by  COL  IL  P.  Ward, 
F.R.A.S.  The  mean  temperatare,  ae  dedaced  fnn  tlw  aieaa 
of  the  nMaianm  aad  niiahaa»  nadiag^  wes  43*'4  Ibr  1874,  and 
43**5  for  187s.  The  nnoAly  means  n^ged  from  ao^t>  for 
Deoember,  1^4,  and  90^5  for  Deeamber,  1875,  to  64*'9  for 
July,  1874.  The  highest  temperatare  ta  1874  waa  89^00  Jw  3, 
and  1875,  8$°  on  August  18 ;  the  lowest  fat  1874  wae  —  4''^oa 
Deeember  24,  aad  in  1875  —  7*  on  January  I.  Owtag  |o  fha 
ntoation  of  Koedniire,  the  prevailing  winds  nre  thote  froai 
notth-eatt  and  foath-weit.  In  the  winter  moallis  the  dr  b  fitr 
the  moat  pert  calm,  and  it  b  owing  to  tbb  absence  of  wind  that 
the  intense  odd  b  aot  so  severely  felt  as  it  would  otherwise  be^ 
The  told  idabll  Ibr  1874  was  54'a8s  biehee,  ead  fbr  187c 
^(■870  indtta.  The  maths  of  jnetest  larafail  an  July  HA 
November,  aad  thaaa of  aeksaCnbrnaiyandMardb  Thunder* 
•tormaoGcnrfRqneaflyfNaililnrto  Aqgnst,  as  many na five betag 
SBinetimf s  recwded ta  one dy.  Tbaaanriiarof  thnndardnnnBob* 
senradfaii874wnslb(^r4*aba*dlbl875,&r^tfarafw  Noduaider 
wns  heard  or  ligbtatagiotttathonKmniaorDBGeHbartoMbrdb— 
TheeBauMon^l/tgr  Mr.R.  C.  Holaea.  Tbtapnperaoataba 
the  lasnte  of  meteowlogbal  obieivatfana  taken  at  Odaaaaan, 
Bayof  bhndib  oorthcoaat  of  the  proviaoaof  Bu%  Plyi^  duiag 
Oe  five  yean  ending  1875.  The  average  anand  mean  tempera- 
tare  b  79^-1.  The  higheet  temperature  recorded  was  97*7  on 
Jaanaiy  la,  1871,  and  the  lowest  $8**3  on  Atuost  20^  1875,  tiie 
CKtieatt  ntngo  ta  the  five  yean  bdng  39**8.  The  avenge  annud 
rddidl  b  124*15  incbeih  andthe  number  of  ndny  days  17a  The 
greatest  fall  in  34  hours  was  14*95  inches,  which  oocatred  oa  lAurdi 
19,  1871.  After  describing  somewhat  fully  the  chief  eharsotailaties 
ol  the  months  ead  seasons,  hurricanes  and  storms,  earthqualtci^ 
waterspout^  ftc.,  the  author  condudes  witb  tlie  question,  **Is 
thedimateof  Fi|iabedthy  one?"  Ia  r^y  bea^  that,  eoa- 
sidered  as  a  tropicd  country,  aaaffnaative  answer  BMy  be  given 
without  heiitatMn.  Those  fatal  diseases  so  oootBMMl  m  timicd 
oouatciei^  feven  of  various  kinds,  cfaokra,  and  ttver  eompbuitr, 
are  ahnoit  anhnown.    Thb  b  owbg  partly  to  the  geofrapUed 
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an  of  tlic  :;rnii;),  lying  in  the  region  of  the  traiio  win  Is,  so 
iliat  it  enj  lyj  aliv.u-.t  perpetual  liree/e*,  ca!m'i  l>eiog  rare,  and 
the  ibl.iml'.  JO  snnll  that  the  sca-brc«/e  from  all  directinnt  can 
penetrate  into  every  corner. — Note?  on  some  remarkable  erron 
in  thernvime'crs  recordcl  at  Sy  ln^y  <  )'  '>crvatory,  1S76,  liy  Mr. 
H.  C.  Ka^iiell,  F.  R.  A.S.  Fdi  uiiu  ii.Is  of  five  years  tlie  s»me 
hy^jromc  tr  h.as  liet'n  in  use  at  tho  o!i5erv.-»tury  ;  tlie  <iry  bulb 
is  small,  only  o'^  inclics  in  <lunietcr,  an<l  t;ie  instrument  up  to 
Februaiy  26  had  al.vayj  Riven  very  5;^ti=.f.ictory  icxlmt;*, 
tested  by  tho>c  of  a  i-tiiiLlaid  which  hanji  only  3  inches 
from  it  ;  the  ditiVrence  in  tliL-  rcxdini^s  was  usually  cr  2  to 
o''3.  On  that  day  tho  umlrtmin  bhsds  temperature  r^l^e  to 
96'' "4  about  noon  ;  at  j  t.-i  t!-.l.y  I  u!li  and  standard  read  IS3°7, 
and  at  9  I'.m.,  6S"  9  and  (yj-  o.  Next  inominj;  ihcy  read  l>'_)"6 
and  69"'S  ;  a?  this  was  Sunday,  they  were  not  read  again  un  il 
9  A.M.  on  the  2.S[h,  when  tlie  dry  buUi  read  87  -3,  and  I' e 
st  indard  i>|^  <),  shuwin^  a  dilliu'iicu  <d  2;' 4.  I:  was  atun.e 
thought  that  ttie  jjlass  h.ad  cracked  and  iei  \\\  tlie  air,  l-ut  as  sici 
crack  c<iuM  ho  seen  after  careful  examination,  it  was  detcirrnnc  i 
to  continue  the  rc.xdings.  The  author  had  a!  *ays  found  \i'.\uit 
that  if  a  therm  inictcr  crack*  in  the  bulb,  llie  mercury  ii-<*« 
till  the  tube  is  full,  and  he  expeftrNl  it  wouh!  b^:  so  in  this  ca>c, 
though  he  could  see  no  crack.  The  result,  however,  wat  tha' 
the  difference  iteadily  de-reased,  at  first  a',  the  rate  of  1  each 
day,  and  in  thirty-fivc  days  the  diiTerence  hnii  fallen  to  less  than 
cr  5,  or  alino  t  to  its  n  irmal  c  iniiiiii  n.  Hctueen  April  7  and 
17,  it  rose  ajjain.  then  (- d  ;  0.1  M  ly  j,  an  I  ■•■■^\:\\  on  the  7lh, 
suddtn  lisei  to.ik  ;ilice,  .^nice  tiien  the  'iilTeicnce  has  l>een 
diminishing',  exc  i-t  a  ^h;;lit  ti>e  ^n  \l,\y  21  .md  22.  Wnen  very 
closely  examine  !  widi  tho  tuiLjusc.jpc,  a  very  sinill  piece  of 
col  >uie  1  Rla>s  is  to  be  seen  in  ihe  bulb,  as  if  lead  had  bcei 
rc  luted  by  the  blowpijte,  and  on  one  side  of  the  bulb  a  nutk  is 
vi  v.tile,  :>-■  i!  there  was  a  minute  qiuntiqr  of  water  between  the 
nercurj  and  tlie  glass  at  oni  spot. 

Parts 

Academy  of  Sciences,  November  20. — Vice-Adrairal  Pari; 
in  the  chair.  —  The  following  papers  were  read: — Meridian  oL 
servaliuiii  <>f  small  planets  made  .it  the  Greenwich  atid  Vx\\< 
observatories  during;  the  third  triiiitbtre  of  1S76,  communicated 
by  M.  Leverricr.  Tatdcs  of  the  planet  Uranus,  based  on  cjin- 
parison  of  theory  with  observations,  by  M.  Lcverrier. — On  the 
physical  and  cheinicil  properties  of  rutlicniutn,  by  .MM.  H. 
Siinte-Claire  Deville  and  Dcbray.  — Xcw  rocarclies  on  the 
chemical  phenomena  produced  by  elcctncity  of  tension,  by  M. 
Ikrthelot.  He  studies  the  rL:lations  of  the  reactions  to  si^-n  and 
tension  of  the  electricity.  —  On  the  composition  of  some  phosphites, 
by  M.  Wurtz.  I'hospliite  of  calcium,  neutral  an^l  acid  phos- 
pbites  of  barium. —On  the  quantity  of  rainfall  at  Koine  duiin^- 
fifty  years,  1S25  to  1874,  by  V.  Secchi.  The  yearly  maximum 
i>  in  the  end  of  Octo">er  and  be^inninj;  of  November.  Xo 
relation  w.i'i  perceptible  between  i!ic  quantity  ui  rain  ami  the 
Sun-spot$.  The  great  luin-petiods  at  Rome  coincided  with  floods 
of  the  hhc  of  Fucino,  100  kilos,  di'tan;. — t  )rt;anivalion  of  a  new 
mctcorvjU'tjical  observatory  on  Monte-Cavo  ;  nictcoiolo^ical  ob- 
servations near  Rome,  by  P.  Secchi.  —On  the  modi:icitions  of 
clxomargaii-  acid  produced  Ity  li;;ht  and  heat,  by  M.  Cloc/. — 
On  the  ]ihenonicnon  of  the  Idack  drop,  by  M.  .Xmlrc— On 
a  scries  of  experiments  with  regard  lo  the  llow  uf  w.-iter 
made  at  the  reservoir  of  Furens,  by  M.  Gr.elT.  — On  exchange 
of  cases  in  the  tympanic  cavity  ;  physiological  considerations 
and  therapeutical  application*:,  by  Nl.  Loewcnberg.  In  cases  of 
obstruction  of  the  Luaachi-in  tube,  causing  deafness,  the  volume 
of  gas  in  the  tympanic  cavity  is  diminished,  and  the  membrane 
pre»scs  inwards.  The  author  says  thi^  di;iiit,ulioii  nuiil  be  due, 
not  to  absorption,  but  to  '•xchanj;e  by  d  lUiviu;!,  and  he  ^uyk;ei(& 
.■\s  remedies — (l)  the  insuftbition  of  ait  that  h.15  ijceu  msjiied  and 
e\ piled  four  or  five  times  ;  (2)  the  insutllation  of  hydroycn. -- 
New  observations  on  the  cure  of  typhoid  fever  by  parasiticide 
phcnicated  medicaii  m  ipjicnicacid  and  phenate  of  aminoni.1,  in 
diaugbts,  and  suliciU-mcnui  injection  in  large  dosis),  by  M. 
Declat.  The  thcmy  of  .sjsicms  of  land-ele\ation,  d  ftopv:  of 
the  system  of  Mmt  .Scny,  by  M.  Vc/ian.- - Kescardics  on 
the  structure  and  the  vitality  of  eggs  of  phylloxera,  by  M. 
Balbiini.— Remarks  on  M.  ItuuiH.md's  observations  regarding 
the  etfecls  produced  by  sul^diu-n.iil  inntcs,  by  M.  Mouillcfeit. — 
Experiments  on  treatment  of  ph)  lloxerised  vines  by  plicnic  a.i: 
and  alkaline  phenaies,  by  .M.  Koinniicr. — On  the  practical  con- 
ditions of  einploymcnl  ol  insecticides  to  oppose  phylloxera,  by 
&L  DelachanaL— Results  obtained  from  tlic  use  of  salpho>cai- 
bouttee  b  the  viaee  of  the  Pny-de-IMiBth     M.  ATdi«|ier<— On 


the  employm?nt  of  pyrites  in  treatment  of  vines  affected  with 
oidiuin,  by  M.  Franiois.  —  On  the  gaseous  movement  in  the 
radiometer,  by  M.  Salct. — Experiments  on  the  immersed  radm- 
meter,  by  M.  de  F'onviclle. — Absorbent  powers  of  bodies  for 
hca',  liyM.  .\ynionnct.  The  atomic  ab.Mjrbent  power  appears 
to  be  Cull, '.111'.  (I)  for  all  simple  bodies  dissolved  in  the  same 
medium;  ul  1  ir  all  simple  bod  ici  forming  jiart  of  compounds 
of  like  clu  ni  -  il  composition. — On  a  pniccis  of  detcrmin  ition  of 
alkihnc  siilplialcs,  1  y  M.  Jean.  —  On  the  causes  of  error  involve  i 
in  i!;e  appliciliiiii  of  the  I.1W  of  mixtures  of  vapanr:,  in  the  deter- 
m  nation  of  their  density,  by  M.M.  Troo^t  and  Ilautcftuiile.  - 
On  the  saccharine  matter  CLintained  in  the  petals  of  flowers,  by 
M.  11  jus;  111;.  1.:  This  is  considerable,  amounting  in  some 
eighteen  cases  examined  to  an  average  of  4  per  cent,  in  the 
un<lried  flower.— On  a  process  of  testing  wines  f  ir  fuchsmc,  by 
M,  Fordos. — On  the  investigation  of  rosoHc  acid  in  presence  of 
(uc'isine,  l)y  MM.  (iaynt  and  Hidaux. — New  researches  on  the 
action  of  non-aiscninl  fuchsine  introduced  into  the  stomach  and 
1  )  1  ) by  M.M.  Fcltz  and  Kilter. — On  the  action  of  iron  in 
aiM  iiu.,.  by  M.  Il.iycm.  It  causes  the  gl  jlmles  to  be- 
c  jme  c'.iargcd  with  a  Iirgcr  amoun'.  of  coiouring  matter, 
and  this,  not  merely  in  the  curable  aoieaiic,  but  even  in  cachexia  ; 
where,  '.licr  rj.-inism  being  exhausted,  the  pru  lui  ;jon  oi  red 
glo'iiiLj-.  J,  a,iii!!it  entirely  stopped.  —  Fxperinicvt^  on  the  pneu- 
inn|^a:-uic  anil  on  nerves  sup]>oscd  to  be  inlrhitury,  by  M. 
On  niu.=.  —  Researches  on  the  urea  uf  the  bl  Kil,  l)y  M.  licrnard. 
— On  the  |)ij'.ver  possessed  l:v  ccrtiin  Acarian',  with  or  with- 
out a  moutii,  of  living  with-uit  f.j  Juiini;  whole  phases  of  their 
existence,  and  even  their  whole  lile,  by  V. .  .Mi  ^;nin. — On  crystals 
of  oxyd'jiatetl  i:  n  jirescnl ing  a  singular  (itlmmat  on,  by  M. 
I'ricdLl. — On  the  ri(;urc:%  Incii  arc  formed  in  superposed  li  iiiidx, 
when  a  movement  ol  rota. ion  is  imparted  to  them,  by  M.  Bouquet 
clelatirye.  These  sIi  dw  some  analogic?  tf  suii-spot.s.  M.  Fajre 
ailded  a  few  commcnU. — On  some  pcculiari  ic*  '.f  liglitninjj,  by 
M.  Kenon.  lieaded  lightning  ;  purple  or  violet  fla.shcs  ;  l;j;tr,ning 
in  a  near  cloud  without  thunder  ;  sound  of  thunder  he\r<!  at  40 
kilom.  distance.  —  Ohscrvations  of  fallin,;  sl.irs  durinj^  the  nights 
of  Nuvcmbcr  12,  13,  an  1  14,  1S76,  at  Cicrmont  Ferrand,  bj 
.M.  Gruey.— On  the  prc-cnl  rotate  of  TOteMnC  pheMWMns  ti 
Carvassera,  by  M.  dc  t'igalla. 

Vienna 

Imperial  Academy  of  Sciences,  October  12,  36.— The 
fidhnMng  among  oilier  papers  were  read  : — The  nerves  of  hair- 
covcred  skill,  by  M.  Amstein. — The  germination  of  plant  spores 
in  its  relation  to  light,  by  M.  Leitgeb. — On  spontaneous  vari- 
a  i.ins  of  blood-pre&sure,  by  M.  Mayer. — On  the  action  of  chlo- 
lof  irm  and  ether  on  bteathing  and  circulation,  by  M.  Knoll. — 
Oo  tome  remafkabte  nheaomenA  in  Geissler  tubes,  bjr  MM. 
rbenttdcr. 
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THE  YORKSHIRE  LIAS 

The  Yorkshire  Lias.    By  Ralph  Tate  and  J.  F.  Blake. 
(London :  Van  Voorst,  187&) 

IT  might  at  first  sight  seem  a  piece  of  presumption  in 
one  whose  palaeontological  attainments  are  of  the 
slenderest,  and  who  knows  no  more  of  the  Yorkshire  Lias 
than  has  been  picked  up  during  a  few  days  nunblc  along 
the  coast,  to  attempt  a  criddsmof  a  work  consptcuooa 
for  elaborate  pnlxontological  icseaidi  attdiieh  indeeerip- 
tlvc  detnil  of  the  most  minute  and  local  duuacler.  I^ut 
in  forming  an  estioote  of  the  work  of  a  specialiti  tile  ab- 
sence of  mhiiite  spedat  knowledge  is  in  many  cases  far 
from  being  n  disadvantage ;  the  specialist  always  runs 
some  risk  of  becoming  engrossed  with  details,  of  looking 
upon  them  as  the  end  and  hot  as  a  means  to  sometUng 
higher,  of  beinf;  "imablc  to  see  the  wood  for  the  trees," 
and  ,as  long  as  this  risk  exists,  there  is  always  a  fair  pros- 
pect that  the  remarks  of  an  outsider,  howwnr  inforior  he 
may  be  in  qpedal  attainments  to  the  man  uliosa  work  he 
in  reviewing,  may  add  something  in  breadth  of  view,  and 
may  suggest  i|  icstions  diat  have  been  overlooked  in  the 
task  of  collecting  minute  particulars.  It  is  with  this  feel- 
ing  that  we  attempt  to  give  an  account  of  the  work  liefore 
us,  and  to  discuss  some  problems  which  its  perusal  has 
suggested  to  us  ;  and  we  make  the  attempt  all  the  more 
readily,  because  the  authors  Iiave  by  no  meant  in  the 
multiplicity  of  their  dctLiils  !osf  <i^ht  of  the  bnnd  qoes- 
tions  which  underlie  and  spring  from  tiicni. 

The  opening  chapter  on  the  "  General  Range  of  Liassic 
Strata  on  the  Continent  and  British  Isles"  would  have  been 
better. for  rather  more  copious  references.  The  authors 
quoted  may  be  well  known  to  the  mass  of  professional 
geologists,  but  if  this  book  comes^  as  we  fed  sure  it  will, 
into  the  hands  of  workers  of  a  more  amateur  class, 
mainly  occupied  with  the  gcoloj^'y  of  their  own  neigh- 
bourhood, but  at  the  same  time  anxious  to  understand  its 
rriation  to  tfut  of  corresponding  districts  almad,  many 
of  its  readers  will  certainly  be  glad  of  directions  where  to 
find  the  papers  of  geologists  not  familiar  to  the  world  at 
.  large,  and  v  hose  names  they  perhaps  now  meet  with  for 
the  first  time.  This  indifference  to  references  is  a  grow- 
ing and  a  very  serious  eril ;  take,  for  instance,  such  a  book 
as  Marcou's  "  Explication  dc  la  Carte  Gdologiqne  dc  la 
Terre ; "  to  attempt  to  give  in  aoopagesa  cmnplete  account 
of  the  geology  of  the  globe  would  be  a  hopeless  task, 
but  an  outline  no  longer  than  this,  nbund  intly  f,iri:Is!K-d 
with  references,  would  be  a  work  whose  value  it  would  be 
diffiepk  to  ovevestlniate ;  unhickily  M.  Maroon  has  fallen 
into  the  prevalent  carelessness  in  this  respect,  and  for 
every  reference  he  has  given,  ought  to  have  supplied  tifty. 

Chapter  1 1,  gives  an  account  of  the  literatnte  of  the 
Yorkshire  Lias;  the  abstracts  of  the  various  papers  and 
works  on.  the  subject  are  admirable  for  point  and  concise- 
neSS,  and  the  criticisms  fair  and  Just.  In  Chapter  III.  the 
r»nge  and  general  character  of  the  Lias  in  Yorkshire  are 
clearly  sketched  oat 

The  fourth  chapter  lands  us  in  one  of  those  disputes, 
mwroidable  possibly  in  the  pcesent  slate  of  fMlo||^cal 
aomendature,  which  have  fiur  too  nwditiM  look  «f  fi^A> 
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ing  about  mere  words  to  be  altogether  satisfactory.  The 
point  at  issue  is,  where  should  the  line  be  drawn  between 

the  Lias  and  the  Inferior  Oo'itc?  In  somi?  cases  the 
demarcation  between  the  two  formations  is  both  litho- 
logiealty  and  pabeontologically  so  shaip  as  to  leave  no 
room  for  hesitation  ;  but  some  sections  show  a  group  of 
beds  in  which  fossils  that  occur  in  the  Upper  Lias  are 
found  side  by  side  with  oth*r$  generally  loaked  upon  as 
characteristic  of  the  Inferior  Oolite.  Here,  then,  was  a 
fine  battle-ground  for  the  systemaiists,  and  here,  accord- 
ingly, as  in  other  analogous  caries,  much  good  ink  and 
paper  has  been— shall  we  dare  to  say— wasted  in  dis- 
cussing whether  the  problematical  strata  ought  to  be 
called  Liassic  or  Oolitic.  Dr.  Wright  maintains  the  first 
view,  and  the  authors  of  the  wark  before  us  lean  to  the 
second,  tiie  (|uestIon  being  aifued  by  both  disputants  on 
purely  pal.Tontological  grounds  ;  it  turns  partly  upon  the 
correct  naming  of  certain  Ammonite^,  hard  to  discrimi- 
nate from  one  another,  and  possibly  so  closely  allied  that 
they  ought  to  be  looked  upon  as  varieties  rather  than  dis- 
tinct species  ;  it  inrolves  many  points  on  which  there  is 
great  difference  of  opinion,  such  as  whether  we  ought  to 
look  mainly  to  the  Cephalopoda  or  to  the  Conchifera  in 
determining  the  relationship  of  the  group ;  and  after 
carefully  C0nsiderin;4  wh\t  his  ben  s/iid  on  both  sides,  it 
certainly  seems  that  it  is  one  of  those  cases  where  the 
impartial  bystander  would  find  it  so  hard  to  make  up  his 
mind  th.u  lie  would  be  sorely  tempted  to  resort  to  the  un- 
scientific method  of "  tossing  up  "  to  help  hicn  to  a  decision. 
Fortunately  there  is  a  better  way  out  of  the  difficulty ; 
we  are  not  tied  down,  as  the  manner  in  which  the  ques- 
tion has  been  liundled  would  seem  to  imply,  to  a  single 
alternative.  It  Is  an  easy  thing  to  say  that  there  shall  be 
a  Liassic  group  and  an  Oolitic  group,  and  that  of  the 
rocks  about  the  junction,  what  won't  go  into  one  shall  be 
forced  into  the  other,  and  by  adoptin;^'  this  principle  very 
neat  tables  of  strata  may  be  constructed.  But  if,  as  the 
group  under  consideration  proves  was  the  case,  there  was 
not  a  clean  sweep  of  the  Liassic  forms  of  life  before  any 
Oolitic  forms  came  in,  but  that  to  a  certain  extent  the  re- 
ptaoement  wae  gradmd,  then  wherever  the  record  of  the 
change  in  the  leis'  degree  approaches  completeness,  beds 
will  occur  which  contain  a  mixture  of  Liassic  and  Oolitic 
species,  and  consequently  cannot  be  placed  consistently 
under  cither  of  these  heads.  It  is  unfortunate  for  the 
symmetry  of  our  classification  that  it  is  so,  but  being  so, 
wc  must  bear  the  evil  as  best  we  may.  Perhaps  the 
best  way  is  M  let  each  man  call  the  beds  in  dispute  Lias 
or  Oolite  as  his  fimcy  prompts  him,  but  to  be  carefnl  to 
bear  in  mind  that  the  meaning  they  c.irr;,  ui;!.  '.'u-m  \> 
this— that,  when  they  occur,  we  have  been  lucky  enough 
to  have  pitscrvcd  a  record,  which  at  other  spots  either 
never  existed  or  has  been  destroyed,  of  the  rate  at  which 
changes  in  life  that  took  place  between  two  indistinctly 
outlined  periods  of  the  earthls  history  were  breoight 

about. 

It  would  not,  of  course,  be  fair  to  blame  Messrs.  Tate 
and  Blake,  when  they  are  writing  a  monograph  on  the  Lias, 
for  explaining  what  they  mean  by  that  term  ;  but  it  would 
possibly  have  been  more  philosophical  if  they  had  looked 
upon  tlicir  upper  boundary  as  purely  conventional,  and 
noticed  the  beds  above  that  line  as  of  interest  because 
they  show  a  gradual  passage  finm  ttm  life  of  (he  period 
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with  which  they  are  specially  ooocmsd  to  thie  Ufe  of  the 
period  which  followed  it 
A  dispate  of  a  simitar  natare  arises  when  we  come  to 

the  bound \ry  between  tlu;  Lower  and  the  Middle  Li.is. 
The  tabulatedlists  of  fossils  givea  by  our  authors  showia 
the  Yorkshire  area  a  ma^ced  pafaeentological  hreak 
between  the  zones  of  Aminoniles  oryno/us  and  ./ 
Ja»nesoni,  and  a  similar  break  has  been  observed  at  a 
corresponding  horizon  both  elsewhere  to  England  and 
on  the  Continent.  Here  then  German  and  a  large 
number  of  English  geologists  draw  the  line.  But  a  diffi- 
culty arises  when  we  attenpt  to  construct  maps  accord- 
ing to  this  dassificatiea ;  imfmtniiately  the  marked 
change  in  fife  ii  not  accompanied  by  a  corresponding 
chanjje  in  the  character  of  the  rocks  ;  the  beds  aho\  e  and 
below  the  palseontological  line  are  lithologically  so  much 
alilce  that  it  would  lie  impossible  to  separate  them  on  a 
map  by  the  ordinary  methods  of  geological  surveying. 
Somewhat  higher  in  the  series,  however,  a  change  in 
lithological  character,  marked  and  sudden  enough  to 
■Uow  of  its  beintT  traced  with  considerable  accuracy,  docs 
occur,  and  the  tield  gcoloj^'ist,  findin  j  that  he  can  sepa- 
rate on  his  map  the  rocks  above  and  belo'  this  line, 
naturally  draws  a  boundary  here.  Hence  it  arises  that 
the  subdivisions  drawn  on  maps,  such  as  those  of  the 
Geological  Survey,  do  not  coincide  with  those  established 
horn,  palseontological  considerations.  And  no  barm 
would  follow  from  this  if  the  lithologieal  line  always  kept 
the  same  pi  u:c  in  the  scries  ;  we  should  merely  have  to 
bear  in  mind  that  the  boundary  laid  down  on  the  map 
was  adopted  oat  of  sheer  necessity,  because  h  wis  the 
mly  line  that  could  be  traced,  that  it  did  not  coincide  with 
any  great  change  in  life,  but  that  the  pala:ontological 
break  occurred  at  a  certain  distance  below  it.  But  in  th: 
case  before  us  the  hard  sandstones  and  ironstones  of  the 
Middle  Lias  are  notoriously  irregular  and  uncertain,  and 
if  we  make  the  Middle  Lias  hegiA  where  rocks  like  these 
—which  can  be  aepaiated  oa  »  nap  from  tl^  clays— first 
make  their  appearance,  we  shall  place  in  the  Lower  Lias 
at  Banbury  beds  which  we  call  Middle  I.ias  at  Frod- 
ingham.  In  such  a  case,  when  the  map-maker  is  driven 
to  neglect  or  set  at  defiance  palseontologlcal  bovndaries, 
the  right  thing  would  seem  to  be  that  he  should  call  his 
Sub-divisions  by  names  difTerent  from  those  used  by  the 
palaeontologist;  on  the  Sunrqr  maps,  for  instance,  it 
would  be  better  to  drop  the  terms  Lower,  Middle,  and 
Upper  Lias,  and  speak  merely  of  Lias  Clays,  Sandstones, 
and  Ironstones,  leaving  it  to  the  paleontologist  to  decide 
to  which  of  the  three  sub-divisions  the  strata  distingniahed 
on  the  map  ought  in  each  locality  to  be  assigned.  It 
should  be  added,  however,  that  Mr.  Judd  his  somethint; 
to  say  even  from  a  palaeootological  point  of  view  for  the 
classification  of  the  Geological  Survey;*  though  it  must 
be  confessed  that  his  words  sound  .somewhat  as  if  he 
were  dutifully  trying  to  make  the  best  case  for  a  line 
which  his  official  position  rather  than  his  own  condctions 
led  him  to  adopt 

For  the  painstaking  zeal  with  which  the  authors  have 
in  succeeding  chapters  worked  out  the  palaeontology  of 
the  diffetent  minor  sub-divisions,  and  described  the  loca- 
lities where  each  may  be  studied,  and  for  their  long  and 
daborate  descriptions  and  figures  of  the  fossUs  the  thanks 

•  "Tut  nnhip  »f  ItoiiMd"  (Miolw  cf  lh>  Otolniert  awwrt  9-  4$- 


of  all  i;eologi its,  and  specially  of  those  interested  in  the 
district,  will  be  gratefully  rendered ;  and  as  they  have 
thought  it  necessary  to  defend  Ae  minute  and  detailed 
character  of  their  work,  a  word  miy  be  added  on 
this  head.  It  is  somewhat  unfortunate  that  a  special 
term,  "tones,*  has  been  applied  to  those  lesser  sub- 
(livisiims,  which  in  common  with  the  majority  of  palae- 
ontologists they  have  sought  to  establish.  It  leads  to 
the  notion  that  a  "sone"  is  something  dUbnat  from  a 
"  formation,"  and  to  a  vi^jue  fear  that  the  aoDMoaker  is 
introducing  some  new  and  presumably  unsaie  method  into 
geological  classificition.  But  if,  as  the  evidence  seems  to 
show,  each  zone  is  characterised  not  indeed  by  fossils 
entirely  peculiar  to  itsdf,  but  by  certain  assemblages  of 
fossils  which  are  not  met  with  in  any  other  zone* 
then  the  principle  on  which  zones  are  estabiisbed 
is  identically  tlie  same  with  that  which  determines  the 
larger  sub-division?,  ;ind  the  only  difference  between  a 
zone  and  a  formation  is  that  the  one  requires  more  care 
and  labour  to  detect  and  defiue  i:  than  the  other.  As 
oar  authors  remark,  wc  are  quite  in  the  dark  as  to  the 
causes  that  brought  absut  the  change  from  the  fauna  of 
one  lOm  to  that  of  the  SOeeMding  zone  ;  hot  just  the 
same  iHDSik  appiiei  in  ouny  cases  to  the  more  marked 
differences  between  the  fauna  of  saccessive  formations. 

If,  then,  the  paLuontological  facts  on  which  zones  are 
based  can  be  securely  estabiisbed,  the  existence  of  these 
minor  snb-divislonsis a fisct  which  geologists  eannoc  relbse 
to  rccofynise  ;  but  it  is  just  hsre  that  the  rub  occurs.  The 
intolerable  complexity  and  uncertainty  of  pabeontological 
nomendatore,  Uie  ntter  want  of  agreement  on  points  of 

the  first  importance  between  many  kading  palarontolo- 
gists,  the  strong  tendency  which  so  often  exists  to  a  mul- 
tiplication of  species  in  order  to  justify  existing  sub- 
divisions or  even  tj  increase  their  n\iinber,  have  raised 
suspicions  and  distrust  in  palxontolo.^ical  grouping,  un- 
founded perhaps,  but  for  which  paUoontolagists  have 
only  tbemselve*  to  thank.  What  can,  for  instance,  be 
more  monstrcws  than  the  Idea  that  the  time  at  whibh  it 
lived  ought  to  be  taken  into  account  in  the  definition  oi 
a  species?  An  idea  which,  according  to  one  of  our 
authors,  only  a  limited  number  of  pabeontologists  are 
prepared  to  repudiate.  If  ya.i  li  tvc  twj  creatures  exactly 
alike  in  every  respect,  what  reason  can  there  be  for  call- 
ing them  by  different  names  liecaose  one  Is  alive  new  ami 
the  other  dt«l  ages  ago?  The  idei  is  closely  akin  to  the 
old  superstition  that  the  volcanic  /ocks  of  the  earlier 
periods  must  have  been  different  from  thjse  of  the  present 
day,  and  that  if  no  real  diiTcrence  can  be  detected  be- 
tween them,  they  at  least  ought  to  be  called  by  different 
names.  Such  a  notion  is  now  scouted  by  the  most 
advanced  petrologists,  and  when  palaeontologists  follow  in 
their  steps,  they  miy  be  assured  that  the  objections  triiich 
some  geologists  have  ur;;ed  against  their  smaller  an  1  less 
easily  recognised  sub-divisions  will  no  longer  be  beard. 

We  cannot  bdp  tldnking  that  the  authors  liave  laid 
rather  too  much  stress  on  the  littoral  character  of  the 
Lias  in  the  northern  part  of  the  North  Riding.  They 
lean  to  the  conclusion  that  the  Lias  never  extended  much 
further  towards  the  north-west  thin  the  points  where  wc 
now  last  see  it  in  that  direction  ;  in  fact  one  or  two  of 
their  expressions  seem  to  hint  that  the  Lias  of  the  North 
Riding  was  deposited  in  a  basin  of  its  own.  This  can 


Digitized  by  Google 


Dec.  7, 1876J 


NATURE 


"5 


luurdljr  be  admitted  ;  the  persistence  over  larg^e  areas 
of  the  diflooit  palaeontological  tones  of  this  formation 
show*  that  the  Uassic  sea  fernied  one  great  life  province, 

and  that  however  it  may  have  been  broken  up  by  pro- 
jecting headlands  or  insular  masses  of  land,  there  was 
free  communieatioB  between  all  its  fMurts.  That  the  water 

was  shallower  in  some  places  than  others  is  likely  enotigh, 
and  variations  in  deptli  would  seem  to  be  sufficient  to 
aceooBt  for  the  changes  which  occur  in  the  lithological 
rbar.ictcr  cf  t!ic  l  ias  in  North  Yorkshire  without  in- 
\yking  the  ncij^hbourhood  o(  an  extensive  shore  line.  A 
very  interesting  fact  is  the  decided  unconformity  between 
the  Lias  and  the  Inferior  Oolite  east  of  Easingwold ;  the 
upheaval  to  which  it  Is  due  was  only  the  forerunner  of 
liic  still  iriorc  import  ant  niovctTU-nts  uliirh  a  Ititlc  later 
on  drove  bick  the  sea  and  established  estuarine  and  ter- 
restrial conditions  over  a  large  part  of  the  North  RIdhig. 

It  is  not  necessary  that  a  scientific  work  should  be  a 
model  in  point  of  style,  but  it  is  a  milter  for  regret  when 
scientific  writers  neglect  the  graces  of  composition,  and 
it  is  certainly  a  blot  on  the  work  before  us  that  the  writing 
is  occasionally  obscure,  and  that  instances  of  somewhat 
slipshod  English  are  not  uncommon  in  it. 

If  we  stop  here  it  is  not  for  want  of  more  to  say ;  a 
book  as  rich  in  matter  as  this  would  famish  texts  for 
many  another  lengthy  disquisition.  \Vc  mny  f.iirly  con- 
gratulate the  authors  on  having  produced  a  monograph 
which  will  take  a  high  place  among  standard  works  on 

local  geology,  and  mny  be  recommcn  led  as  a  model  for 
writings  of  a  similar  kind.  Wc  wish  every  natural  geo- 
logical district  in  our  island  was  likely  to  be  worked  out 
with  the  same  amount  of  patient  labour  and  faithful 
description  as  Messrs.  Tate  and  Blake  have  bestowed  on 
the  Yorkshire  Lias.  A.  H.  G. 


OUR  BOOK  SHELF 
Die  Fauna  der  davuHna  Sz.ihiH  Sildiiilnt.    Von  Max. 

von  Uantken.  1.  Theil.:  Foraminifereo.  Mit  16  Tafeln. 
t.  (Boda^Pesth,  1875.) 

EVKRV  visitor  to  the  I.o.in  Exhibition  of  Scientific  .Appa- 
ratus at  South  Kensington  must  have  noticed  in  the 
Geologic.-il  Ik-partmtnt  some  bt  iutiful  series  of  prepara- 
tions of  Foraminilera  and  l!ryr/o.<.  from  Hungary.  These 
have  been  sent  by  Ur.  von  ilautken,  the  Diiector  of  the 
Hungarian  Geological  Survey,  who  has  greatly  distin- 
guished himself  by  the  remarkable  skill  with  which  he 
has  studied  these  minute  fossil  organisms.  One  of  these 
series  of  foidb,  which  English  gMlogisu  have  now  such 
a  valuable  offOfUmlty  of  itiidyii)i|L  IllMtmtes  the  remark* 
ably  rich  Foramintferal  firana  or  the  rone  of  CbiTnttna 
Szabcii  in  Eastern  Europe,  a  fauna  which  is  very  admir- 
ably described  in  the  work  before  us.  This  memoir  is  a 
reprint  of  a  portion  of  the  fourth  volume  of  the  "  Mitiheil- 
ungen  aus  dcm  Jahrbuchc  der  kon.  ungar.  geologischen 
Anstalt,"  which  is  publidwd  in  both  the  HoogaiiBa  and 
German  languages. 

The  Clavulina  Szabdi  Schichten  are  a  series  of  days^ 
mails,  and  marly  limestones,  sometimes  glauconitic, 
ailidl  are  situated  at  the  juncdon  of  the  Eocene  and 
OUgaeene  formations,  andameartohave  a  wide  distribu- 
tfam  in  Western  Hungary.  Tlwse  strata  are  very  remaik- 
able  for  the  wonderful  richness  of  their  fauna,  especially 
in  Foraminifer,a,  Br^ozoa,  Echinoderms,  and  MoUusca, 
while  in  certain  portions  of  the  formation  greu'.  rumhers 
of  fish-remains  have  .ilso  been  found.  No  less  than  213 
species  of  For.iminifer.^  have  been  described  by  Ur.  v  >;i 
Hautken  as  occurrins  in  these  beds,  and  their  distribution 
>^  the  Eoone  and  Mofeoe  atiato  of  Eaitem  Eoiopc^  as 


well  as  in  the  strata  which  most  nearly  correspond  in 
geological  age  with  the  zone  of  Clavulina  Szabdi  in  Ger- 
many and  Italy  respectively,  are  shown  by  the  author  in 
a  very  useful  table.  The  lithographic  plates  with  which 
this  monograph  is  illustrated  are  beaatimlly  executed,  and 
reflect  the  highest  credit  on  the  present  condition  of  the 
art  of  book-iUustration  in  Hungary.  Although  die  dimen> 
shms  of  each  of  the  forms  described  is  given  with 
great  exactness  In  the  definition  of  the  species,  we  think 
it  is  unfortunate  th It  the  extent  to  which  each  fig'ire  is 
magnified  is  not  also  indicated  either  on  the  pl.itcs  them- 
selves or  in  the  descriptions  which  accompany  ; ) .  m 

J.W.J. 

EUmtitts  of  Algebra  for  MiddU-Ctaa  Sfhoals  and  Train- 
itff  CM^ts.  By  Edward  AtUosi,  B.Sc.  (CoUins's 
School  Series,  1876.) 

This  is  a  handy  book,  covering  the  ground  usually  occu- 
pied by  similar  treatises  on  the  subject.  It  is  a  fairly 
independent  work,  keeping  near  the  beaten  track  as  re> 
gards  results  arrived  at,  but  givim  tlwse  icsidts  in  many 
cases  by  new  modes  of  {vooC  The  ^lef  additional  fea* 
tures  of  interest  are  la  some  articles  on  "  Imaginary 
Quantities,"  "  Properties  of  Numbers,"  and  "  Determi- 
nants." We  do  not  like  the  use  of  tlu-  cxprcsiion,  "  It 
is  easily  found,"  and  so  on,  in  a  few  pasbagcs,  and  wi» 
must  point  out  that  there  arc  a  great  many  mistakes,  not 
merely  typographical  ones.  These  are  faults  which  can 
easily  be  rectified  in  a  second  edition.  Care  also  should 
be  taken  to  correct  the  numerous  wrong  relerences. 


LETTERS  TO  THE  EDJTOJt  • 

[  Tke  Edifer  dm  mt*  kcU  Mmtdfrt^muitbfiirtfk^  ti^mui 
by  Ait  mm/»mbmit,  NaUur  am  Ai  nmMrfalr  it  ntnm, 
«r  1$  tn'tufamd  vntk  tht  wrUm  »/,  rtftOtJ  mamuer^. 
m^ct  i$  taken  of  antnymams  evmrnumettthnt.} 

Carl  Jrlinek 

Allow  me  lo  coircct  a  litile  inadveitency  in  the  necrology  of 
CmI  Jelinck  (Natijrk,  vol.  xv.  p.  85).  In  line  8  from  com- 
mcnctrnicnl  "  I'rague "  should  be  rtad  in.strad  of  "  Vicnn.n,"  m 
tlie  former  and  nut  the  latter  nbscrvatury  was  ihrn  under  the 
direc  i  m  of  Krcit.  Jclintk  piiscd  four  ycari  11845-1S47)  as 
a<-jiklanl  in  the  Vienna  observatory,  thtn  unJcr  my  direction, 
And  ]  u)ili»h(<i  in  that  pet  tod  a  valuable  memoir  un  hy^'rumclrical 
ob  ttvatiuns  11  aJe  at  Vienna  in  the  )cars  1829-1^45,  besides 
scvtrtal  astroBomicai  obacrvaiioos  and  compuiiiions  in  the 
.  iilrrnomiKkt  Nitekritktm,  and  ia  the  Annals  of  the  Vienna 
ob»eivatory.  Ch.  PB  LiTTKOW 

Vienna,  November  99 

Ancient  Solar  Eclipiea 

Iir  Natvkf,  vol.  XV.  p.  65,  is  given  flwiemU  of  calcoUUoo  cf 
thesehVKlipie  of  Jane  14,  h.c.  763. 

As  toon  as  notice  ef  the  pro1>ability  of  this  eelipee  was  given 
by  Sir  Heuy  Rawluson  (m]  May  1867X  I  ndwd  Uw  asritumee 
of  Mr.  HhM  for  its  computatioa  Mr.  Hind  amt  kindly 
acceded  at  oee  to  my  requot,  and  snt  to  me  on|«M  19^  1867, 
the  foUowinc  letalts,  waich  be  pomits  ne  now  to  offer  to 
NATtias.  They  were  Irmsohted  to  Sir  Henry  Rairtiuon  on 
June  SO^  l867,>iid  to  Mr.  George  Smith  on  October  If,  1867. 

^SoLAR  Eclipse,  -  762,  Jv.nk  14-15. 


Pttk  ef  TttiUity,  atcorJing  to  tkt  Lunar  TaMet    Httmien  and 
tkt  Sohr  TabUe  oj  U  yitrrier. 
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Tin-  p:\th  of  the  iba-low  defined  by  ilieie  numbers  differ!  s«n- 
sil.Iy  from  lliat  jiiveii  in  Naturf,  vol.  XT.  pk  65>  I*P«""  •<» 
l!.c  IK. nil  i  f  Nimniil  in>lc.iil  of  the  saulli. 

With  the  )  CI  mission  <»f  Mr.  Iliuil,  I  a'&o  tr.nns-.vat  the  foll.iw- 
mg  li*t  uf  solar  eclipse*,  computed  by  him,  of  which  the  rcsul'.i 
we  pnM»it4  ia  Ac  aaiuaonptt  of  tm  RfljilObnrvatory :— 


4,  Jti 


,  .    .  -  533.  AoR.  31  ...  A-n.  671,  Dec  6 

-  884,  July  13  ...  -  4'»k  April  18  ...  647,  Oct  12 
-769,  May  4-5  ,  .       .t79.  Oct.  12  ...  84*^  May  5 

-  762,  June  14  ■  477.  I'el'-  '6-17  1133,  Aug.  1 

Ubovc)      ...  -  30%  Aug.  14  ...  1140^  Mardi  20 

-  688,  Jan.  to  ...  -  189^  VLuA  13  tl73>  J»<><  >> 

-  £09,  Sept.  29  ...  -  187,  July  16   ...  124'.  Oct.  6 

-  602,  May  17   ...  -I03,rnlyi8   ...  I433.  J«n«'7 

-  584.  May  28  ...  "  50^  Mndi  6  ...  1521,  April  6-7 

-  556.  May  19  ...  A.D.39,  Nov.  «3  ...  1567,  April  8 
-548,  June  18  ...      113.  May  31    —  1598,  March  6 

-  546,  Oct.  »  ...      337.  April  is  ...  1652,  April  7 
.S34.M«chi7  ...  4«8.Myi8 

Royal  OfaHmrtory,  GieeBwich*  Dcocnbcr  5 


Negrctti's  Reveisible  Thetmometer  and  the  Arctic 
Bspeditlen 


Capt.  Nares  pients  Us  eompUneBls  to  the  editor  of 
Nature,  and  requesia  hiato  oorreet  a  miltakowhU  Capt. 
Narei  inadveitcntly  aaile  ia  hii  official  rapeit  to  the  Adnbahy 
concetnmg  ilio  late  Aictic  expeditioo,  aad  whtdi  haa  been  re- 
prin;ed  in  Natl're. 

In  obtaining  tome  deep-sea  temperatares»  which  Moved  the 
e.\i»ttnce  of  a  stttMiratuiB  of  water  wanner  than  that  at  t!  -- 
%mhce,  the  instnuneotaaaed  were  the  lerenibteAMmonelers  > 
Negfctii  »nd  Zainb«a»  not  CaaeUo'i.  The  Caadla  thennometer 
wa«  used  on  other  eecanona,  hot  not  at  the  dne  lefetftd  to. 

H.M.S.  Altrt,  PortMsonthb  Noveaaher  30 


The  Arctic  Expedition 

Two  or  three  considerations  have  led  me  to  believe  thtt 
possibly  the  reoent  Arctic  Expedition  has  not  been  80  fortunate 
an  mi^ht  hove  been  wfah^i  and  that  the  same  amount  of  fure- 
kight,  cowage,  and  ane^Dr,  cspcaded  on  a  ainilar  expeaition 
another  year  night  be  attended  with  awdi  nora  aatuCutory 
revolts. 

llie  cooiiderations  referred  to  are  theie 

FiAy  years  ago  Sir  Edward  Parry  traversed  a  distance  of  some 
hundredi  of  noues  in  sledges  up""  what  he  at  first  supposed  to  be 
tlie  main  pack  ;  but  on  finding  that  as  fast  as  he  tiavetlcd  north- 
war<is  he  nas  driftine  to  the  south,  he  concluded  what  he  had 
mis;aken  for  the  mam  pads*  was  after  all  only  a  loose  floe  of 
iountRse  extent. 

Now  in  1873,  on  the  return  of  the  American  expedition,  we 
were  all  given  to  undentand  that  an  open  Polar  Sea  existed  where 
instead  is  now  found  a  tea  of  anciettt  ice.  AU  teitiaony  con- 
curred in  pointing  to  this  open  aen.  The  dinate  was  wanner 
than  farther  south;  birds  were  seen  fl)ing  north;  a  creeping 
herbage  flouri^ed,  and  blight  fluwers  were  not  absent.  Mu&k 
oown,  raM>iti^  and  kmnungs  also  abounded.  Now  these  /W<in> 
explorers  were  neither  nendadous  nur  stupid  ;  and  it  seems  to 
me  that  it  is  rather  prenatnie  to  act  down  their  inference  from 
all  they  observed  as  a  nislnlee 

Now,  sir,  ny  theory,  true  or  false,  new  or  old,  ia  this  -.—This 
Paljpocrystic  Sea  is  really  a  vast  floating  island  of  ice ;  say  500 
Biles  in  diameter.  Just  like  the  ice  in  a  pail  or  00  a  pond,  it 
melts  in  the  hot  weather  at  the  edgef,  and  then,  disengaged  from 
the  land,  it  Coats  hither  or  thithor,  according  to  the  direction 
of  the  prevalent  winds  or  currents.  If  this  theory  be  correct,  it 
accounts  for  f^ny'a  diaappointiqg  journey,  for  the  inferences 
baaed  on  the  Ptiarit  ofaiervatiaa^  and  for  the  othenrise  unac- 
countable :act  that  the  ice  eneoantcied  by  the  tecent  explureis  is 
nndottfatedly  andent.  The  fact  that  the  vast  Woe  showed  no 
sigt.s  of  drifting  away  hut  iunmer  only  shows  that  the  wind  was 
unfavourable,  or  that  this  norlhcmmost  Greenland  oout,  when 
once  the  ice  {is  stranded,  does  not  easily  relinquish  its  grasp. 
Fossibly  if  %  Uiela  had  attempted  in  ii>76  what  was  impracti- 
calle  in  l837»  or  if  an  Alirt  ud  tikd  in  1S37  what  has  jnst 
proved  a  iailiiic^  both  enlcipriia  wonld  turn  saccecded. 


Next  time  two  opposite  routes  must  be'  undertaken  simul 
IMNllf,  of  whidl  one  will  fail  and  the  other  succeed. 

WOKDSWOKTI]  DoNKlSIUORrX 

17,  POtteheiter  Temce,  W. 


The  Age  of  the  Rocks  of  Charnwood  Forest 

In  teferencc  to  the  letters  which  liivc  appeared  in  NatL'kk 
(v  jI.  XV.  p.  97)  allow  me  to  say,  in  the  first  piace,  that  I  neither 
altachcii,  nor  intendcl  to  attach,  any  discrc  J  t  t.>  Mr.  WoijJ- 
ward's  veiy  iisfful  manual  for  the  statements  it  contains  in  refer- 
cncf  to  the  aj^o  of  the  ChamwooJ  I'orcil  Rock".  On  the  other 
hiin  l,  I  atn  ^r.^tihcd  to  find  tii.-i!  so  c  *:TipLlcnt  an  olncrver  i%  the 
Key.  T.  G.  Bonncy  concur.i  with  mc  in  the  vii-*  "that  thpre  is 
not  a  patticlc  of  evidence  for  their  I^iurentian  .isic."  This  wa< 
the  special  point  of  my  letter ;  and  I  fiil  to  sec  th.it  Prof.  Green's 
hypothetical  inferences  from  certain  sections  at  Mark  field  (i)f 
which  he  feirs  that  he  has  kept  no  record)  arc  of  much  v.\Uie  in 
tiie  question.  I'rof.  Green,  however,  admits  tha;  thegmUmsss 
of  ihe^e  rocks  give  no  evidence  of  I.aurentian  .afje. 

Ab  regards  what  may  l>e  the  respective  limits  of  "  Caiiibrlan  " 
and  ".Silurian"  rocks  that  is  anoihcr  qucsti  m.  I  .tm  <iuitc 
aware  that  Scdijwick  claimed  formations  as  "  CaniLiriaii  "  which 
arc  not  so  reco(;ni>ed  by  the  Geological  .Survey,  nor  by  the 
majority  of  authurs,  continental  as  well  as  Hritish  ;  for  eiain|):c, 
M.  liirrande.  To  which  of  the  scries  of  fiyrmatiotii  bclomjing 
I')  the  Cambrian  system  of  Sedgwick  the  forest  rocks  are  to  be 
referred  I  am  nut  piepateil  to  say ;  but  I  think  it  nia^t  be 
allowed  that  the  ne^jative  evidence  founded  on  the  absence  of 
fossils  ought  to  have  ioine  weight  in  favour  of  the  view  thit  tlicy 
are  referable  to  t!ic  horizon  of  t!ic  "  Cambrians"  of  the  Gcolo- 
cii-al  Sur^'cy  rather  llian  to  that  of  the  I.!andtilo  or  Caradoc 
i'l  .].;. 

.\Ir.  Uonncy's  comparison  of  the  forest  rocks  vii;h  those  of  the 
volcanic  series  of  the  Lake  Disliict  is  very  iu^yestive  ;  nor  is 
the  Correspondence  of  the  strike  of  the  beds  la  boiit  districts 
without  its  we:ght,  where  every  circuiust.uice  ou^'it  to  be  taken 
into  consideration  in  question  of  sucii  uncertainly.  It  would 
also  be  very  desirable  if  some  general  understamiing  could  be 
arrived  at  regarding  the  respective  limits  of  the  Cambrian  and 
Silurian  systems.  There  arc  scarcely  two  authors  who  adojit  the 
same  view  on  this  subject.  Thcorcticiliy  it  may  be  a  matter  of 
small  consequence  ;  but  practically  it  gives  ri=e  to  confusion 
amongst  gtolk>f;ist5  and  amonjjst  .>tudents  of  geology.  As  this  is 
the  SL^e  ot  "  c  inferences  "  why  should  not  a  conference  of  Pal.v  j- 
zoic  geologists  meet  and  lay  down  a  frontier  line  for  the  two 
kingdoms,  which  wmild  l.xs%  [Miihapi,  for  a  generation,  and 
until  the  "instinct  of  nationality"  crous  up  and  bnngi  on 
another  conflict  bcttvcen  the  inhawtMltl  01  Cambria  and  Siluria, 
and  their  allies  respectively  ?  Howard  1 1 1' ll 
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"Towering"  of  Grouse,  Partridges,  &c. 

Most  of  your  readers  doubtless  know  what  is  meant  by  the 
towering  of  game-birds  ;  but,  for  the  sake  of  those  who  do  not, 
1  Hnll  Ix^ia  by  describing  the  facts.  When  a  partridge,  for  in- 
stance, is  hit  wfaUe  on  the  wing  by  a  few  pellets  of  thot— perhaps 
only  hf  one  or  two— the  (light  may  continue  for  a  variable  dis- 
tance ;  bnt,  if  the  bird  i^  a  "  towerer,"  a  slii^ht  irregularity  SOOQ 
begins  to  show  itself,  after  which  the  flight  rapidly  bscome* 
more  and  more  laboured,  till  eventually  the  bird  ceases  its 
onward  motion  alMgether.  The  direction  of  the  flight  now 
chances  from  the  borizaotal  to  the  perpendicular,  and  with  a 
rapid  flutteiim*  sort  of  action  the  bird  rises  to  a  variable  heigh', 
when  all  motmi  suddenly  ceases,  the  animal  falls  like  a  stone, 
and  the  sportsntsn  then  kaows  that  when  he  finds  his  partridge 
it  will  be  lying  dead  on  the  end  spot  where  be  "nmrked  it 
down." 

Before  proceeding  to  state  the  eause  el  these  cnrious  move- 
ments,  I  should  like  to  draw  more  prominent  attention  to  the 
hxAf,  first,  that  the  time  after  receiving  the  wound  during  which 
horizontal  flight  continues  is  variable ;  second,  that  the  Uoiis  ol 
vanatiun  are  tolerably  definite,  a  bird  never  towering  until  it  has 
flown  some  distance  after  being  shot,  and  never  luring  any  very 
great  disunce  before  lowering ;  and  third,  that  the  height  to 
which  the  bird  liies  Is  also  vambk,  this  hei^  bang  k>mi«tijDCi 
only  I  or  a  Cn^  and  at  other  tines  40  or  5a 
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Now  I  suppose  therr  is  not  a  sportsman  in  the  oonntnr  who 
bas  net  witnessed  these  phenomena  scores  acd  Koret  of  times, 
■od  I  dare  say  there  is  scarcely  one  of  that  numerous  bo<]y  who, 
if  uked  to  asngn  the  cause  of  these  phenomena,  would  hesitate 
for  a  aoment  in  his  repi)'.  From  the  lime  he  first  saw  a 
bizd  tower,  he  lias  piobaljly  satisfied  hiniielf  that  the  current 
hnothoii  i(  the  only  (  tliat  can  explain  the  curious  fncts ; 
and  if  hia  iBterro;:atur  si  il  !  venture  to  doubt  that  cerebral  in- 
jury is  this  came,  he  would  probablv  point  to  a  drop  of  blood  in 
the  tieak  as  a  final  answer  to  such  sceptidim.  This  drop  of 
blood  has  doubtless  always  seemed  to  him  »uch  a  complete  verifi- 
tion  of  the  current  hypothesis,  that  he  has  probably  never  wailad 
to  ask  himself  the  following  (Questions  i.  Why  u  Unmiiw  SO 
common  ?  The  head  of  a  partridge  ur  grouse  is  a  mil  4ljeei; 
and  therefore  not  likely  to  be  often  hit.  Moreover,  common 
aense  may  show  that  if  towering  is  due  to  cerebral  injury,  such 
iniury  most  be  of  a  very  local  and  definite  character  as  regards 
the  brain  :  some  pariicular  part  tA  ihat  organ  must  be  injured 
to  the  exclusion  of  all  other  parti,  or  cite  the  elTect  would  b« 
instant  death.  Thk  consideiatkm  would  lead  us  to  expect  thai 
towctiiiK^  if  it  is  dae  to  cerebral  injury,  should  be  of  cxoecdin^Iy 
fare  occurrence.  2.  Why  does  a  bird  always  fly  some  ooasider- 
able  distance  before  towering  ?  If  the  action  is  due  to  cerebral 
injury,  we  should  expect  tbe  former  to  ensue  immediately  upon 
the  infliction  of  the  latter.  3.  Why  is  the  distance  which  a  bird 
flies  before  towetuie  so  variable  ?  4.  Why  is  the  height  to  which 
it  does  tower  so  variable  ?  5.  Why  is  it  that  birds  tower  most 
Jreqaently  when  shot  from  behind  ?  6.  Why  is  it  that  we 
never  sec  the  hole  in  the  skull  through  which  the  pellet  has 
passed  ? 

In  vii?w  ijf  thc.c  difficuhits  besetting  the  ordinary  hypothesis, 
and  in  the  hope  of  ascertaining  the  exact  seat  of  cerebral  injury 
If  thia  hypothesis  were  the  true  one,  I  have  list  year  and  this 
year  diaiectcd  a nombcT  of  paitriilj^e^  which  I  had  observed  to 
tower,  and  la  every  case  I  found  the  cause  of  death  to  be  the 
Mine^  via,,  {nimonary  hxmonhage.  In  all  my  specimens  the 
ItntgS  were  gorged  with  eatravatated  blood.  It  thus  becomes 
bapossilile  tu  doubt  that  w«  have  here  tbe  tfiif  cavse  of  tower- 
iiifr;  and,  as  is  alwajs  the  caae  with  tme  catnei;  cxaminatioq 
will  show  that  it  is  saiBrient  to  explain  all  the  cllects.  To  vering 
is  common,  because  the  lungs  expose  a  large  area  to  receive  the 
shot,  and  an  area  which  is  especially  liable  to  be  crossed  by  a 
single  pellet  from  a  bad  marksman  when,  as  is  most  u'-ual.  the 
biid  is  shot  from  behind.  The  bird  always  flics  a  considerable 
distance  after  bcin^  liit,  because  it  takes  time  for  the  blood  to 
pour  into  the  spon);y  trxcurc  of  the  lanes  from  the  open  cn  is  of 
tbe  levered  blnod-vc;scls.  Thedivtaiice  flown  is  variiMr,  because 
it  depends  on  the  size  and  number  of  the  scveitU  KI>i<i.l-vcv'^cl.'i — 
»./.,  the  rapMity  of  the  bteedmg— which  of  course  it  also  variable. 
Tbe  height  to  which  the  bird  towers  is  variable,  because  depend- 
ing on  the  same  cause.  The  drtjp  of  blood  in  the  beak  comes 
from  the  bleeding  lungs  through  the  wind  pipe— the  latter  organ 
in  most  of  my  dissections  having  been  f!)und  full  of  clotted 
blood.  Lastly,  we  do  not  find  any  indications,  either  externally 
or  intcmally,  of  cerebral  injury,  for  tbe  simple  reason  that  no 
Midi  injury  hss  taken  plsce. 

Any  one  who  is  not  a  physiologist  may  bore  ask.  Why  does 
pulmonary  hamonbsge  give  rise  to  rods  very  pecuUar  movements 
a«  those  tliat  occur  in  towering  ?  The  answer  must  certainly  be, 
diat  in  tlicse  lowering  movements — which,  be  it  remembered, 
only  take  place  immediately  before  death— we  h:ive  to  do  with 
the  characteiuliodly  convulsive  movements  which  in  all  animals 
mark  the  last  stages  of  asphyxia.  That  in  birds  these  move- 
ments should  show  themselves  mainly  in  the  wings,  might,  1 
think,  be  leascnably  expected,  seeing  that  the  pectorals  are  the 
priacipnl  muscles  in  the  body— and  all  sportsmen  are  awaie  ho« 
tbe  puUfiular  birds  in  question  exhibit  violent  fluttering  motions 
of  tbeir  wing^  when  dying  from  any  violent  cause,  just  ss 
labbitr,  under  similar  circnmstancer,  exhibit  violent  (,'alloping 
motions  cf  their  principal  muscle-masses  in  the  hind  leg-.  But 
why  the  conwiaive  movencnta  of  asphyxia  should  show  them- 
selves in  theie  birds  in  the  fonn  of  upwaid  fligbt,  ii  a  quetiion 
which  I  cannot  answer.  It  seem?,  however,  to  be  a  question  of 
some  interest  to  the  physk>logist,  and  if  worked  out  might  pos- 
libly  tend  to  (locidate  that  obscaie  nbject,  the  mechanism  of 
fljght.  Of  oouno  to  tnvcitinle  the  phenomena  of  tuweiiii^', 
Mphyxia  of  birds  wouM  nqnue  to  be  produced  in  the  lubo- 
Mmr ;  and  htn.  I  mast  \£m  the  OMOter  in  other  handi,  for 
■Ithough  I  have  •  Ikcace  to  wflbcale  as  many  birds  as  I  can  in 
4e  nasut  of  spott,  I  lf%Ye  90  licei|ce  to  taffocate  ^  tingle  bird 
n  ttit  pnmlt  of  Kkoee. 


And,  in  conclusion,  may  I  suggest  that  thoae  sportsmen  who 
annually  conduct  their  experiments  on  Mpk|rift  by  the  thousand, 
should  endeavour  to  glean  from  them  AM  ntut  of  some  little 
value  to  science?  It  would  be  of  inteVMl  to koow  what  birds 
tower  and  what  birds  do  noU  So  far  as  my  o«'n  observation 
extends,  the  peculiarity  ia  ipiestinn  seems  to  be  confined  to 
memben  of  the  gtouae  genus,  nearly  all  the  endemic  species  of 
which  I  have  ohaerrcd  to  tower,  ii^t.  excepting  those  species, 
I  have  never  known  any  other  bird  to  do  so.  Dy  publishing  this 
notice  in  your  columns,  therefore,  I  hope  to  obtain  information 
from  any  of  vour  readers  who  may  have  observed  the  well-known 
phawmcaambbdiof  eUMrgtaen.    GioaAB  J.  noMAMis 


Squirrels 

O.v  tbe  lawn  befure  the  window  near  wfaieh  I  am  wrldng 
is  erected  a  tripod  of  three  lofty  poles,  at  the  summit  of  wbkm 
Is  suspended  a  basket  containing  nuts  and  falnnts.  The  squirrel^ 
of  which  there  are  many  in  the  shmbberies  and  adjoining  planta* 
tions,  ascend  these  poMSi  extiaet  a  ant  from  the  hawet,  and 
quickly  make  their  way  down  and  acraas  the  lawn,  fai  tnulotts 
paru  of  which  thejr  bury  their  nnii^  scratching  a  hole  in  the 
green  turf,  patting  m  a  nut,  filling  up  the  hcile^  and,  lailly,  wddi 
much  ene^y,  pattbig  the  loose  materials  with  tbeir  bet  ral  tlie 
filling>up  it  made  firm  and  solid.  This  morning  for  a  eooaUer- 
able  time  only  on*  aqnirrel  was  at  work,  giving  me  a  better 
opportoniqp  01  obaeiving  the  mode  of  opeta'ion.  His  iotuneys 
weie  made  in  all  directions,  and  varied  from  5  feet  to  nearly  too 
yard%  never,  so  far  as  I  could  observe,  gomg  twice  to  the  same 
place  or  even  aearlv  so.  The  squinds,  I  am  told,  forget  the 
spots  where  they  hioe  tbe  nuts,  and  in  the  following  spring  the 
lawn,  which  is  veiy  spacious,  is  dotted  with  the  jroung  nlaats  of 
nuis  and  walnut^*.  As  tbe  colours  of  floirers  attraetiag  bees  and 
moths  promote  (lertSisatfam,  so  the  racy  flavoor  of  a  nn^ 
irresistible  ta  9  '  sqi(iml,  oontribtilw  to  the  distribtttioB  ef 
its  kind. 

Torvey  Abbey,  (^oy^mber  lIlNKY  H.  HiGCINS 

|lr.  |I«rfi«'4  piMlIf ngtt  to  Mathematicipiif 

In  an  advertisement  in  llfATORB  (voL  sv.,  pw  n^mii)  Mr. 
Harris  (Kuklos)  chalknge*  mathenatidans  "  ^  cfamine  and 
disprove  if  they  can"  his  publisbsd  deaonstratibn'of  thevmloe 
of  V.  Presumably  be  reads  this  pubUeation  ;  if  so,  we  would 
direct  his  aiteatlan  to  an  artlde  oa  "Cyclometers  and  some 
other  FaiadoMn"  in  toL  xii.,  p.  560,  vol.  xiiL,  p.  18.  The 
pait  wbidi  i*  eoncwnad  with  bis  appnwimatian  mil  b«  fsund 
on  p.  29.  Renwiaft  kowever,  which  ventare  to  think  will 
satisfy  mathmatidaa%  nuy  not,  we  fear,  coarinoe  Ur.  Hanis. 

Tub  Wutik  or  tux  Akticlb  * 
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A  ZOOLOGICAL  STATION  ON  THE  NORTH 

SEA 

REFERENCE  was  made  in  Natvrr  (vol.  xiv.  p.  535) 
to  the  resolutions  passed  .at  the  recent  me  ting  of 
the  .Association  of  German  X.ituralists  .tnd  Physicians  at 
Hamburg,  as  to  the  cstab'  -lini  nv.  df  roologico-bataniral 
stations  on  the  C'rcrniaii  Cdast.  I  hc  tlistin^'uished  names 
of  those  appointed  to  draw  up  a  metnorandum,  which  is 
to  be  presented  to  the  Imperial  Chancellor,  the  Bundcs- 
rath,  and  the  C'.overnincnts  of  the  several  States  of  the 
Empire,  will  no  doubt  be  of  the  greatest  service  in  secur- 
ing success  to  a  achcme  so  imivmaUy  appcoved  of  Iqr  att 
studcots  of  biology* 

The  follewing  is  a  brief  sketdi  of  sindlar  cndeavoarB 
made  in  Holland  a  year  ago  and  of  Ae  results  anrivcd  at 
during  the  summer  of  1876  :— The  Netherlands  Zoological 
Aiisociation,  at  a  meeting  held  in  NovemScr,  1S7;,  recog- 
nised the  necessity  of  founding  an  esta'jhshiuenc  on  the 
Dutch  coast,  where  anatoniical  and  microscopical  inves- 
tigations of  the  fauna  and  ilora  of  the  North  Sea  might 
be  carried  on  at  leisure,  uul  which  could  at  the  same  time 
be  made  serviceable  for  physical,  chemical,  and  raeteoro- 
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logical  observations  on  this  part  of  the  German  Ocean.  | 
A  committee,  consisting  of  Prof.  Iloffmann,  Drs.  Hock  and  j 
Hubrecht  was  appointed  to  take  the  necessary  steps  I 
towards  the  realisation  of  this  scheme,  and  to  provide 
temporary  accommodation  during  the  summer  months  of , 
1876,  where  members  of  the  Association  miglit  engage  in 
these  pursuits.    In  February,  1876,  the  Committee  was 
obhgcd  to  report  that  no  suitable  accommodation  was  to  be 
found  in  those  locahties  on  the  Dutch  coast,  where  the 
erection  of  a  zoological  station  might  prove  a  success,  and 
that  the  funds  of  the  Association  would  not  suffice  to 
carry  out  the  scheme  on  the  scale  to  which  an  institution 
like  this  ought  to  aim  at  from  the  beginning.    The  com- 
mittee proposed  to  raise  the  necessary  funds  by  a  public 
subscription  as  well  as  by  the  issue  of  shares  of  loguildets 
each,  paying  no  interest,  but  terminating  within  a  fixed 
number  of  years.    The  Association  might  thus  obtain  a 
building  of  its  own,  which,  if  it  were  made  of  wood,  might 
be  transportable  from  one  locality  on  the  coast  to  another 


according  to  season  and  var)  ing  abundance  of  the  material 
for  study.  This  proposal  was  agreed  to,  and  within  a  few 
weeks  about  400/.  were  raised,  a  sum  more  than  sufficient- 
to  commence  with. 

Accordingly  a  wooden  shed  similar  to  those  which  had 
served  the  Dutch  astronomical  party  for  the  observation 
of  the  transit  of  Venus  in  Reunion  was  constructed.  It 
has  four  windows  on  each  side  with  corresponding  work- 
ing tables  and  a  small  room  adjoining,  where  the  vessels 
containing  marine  nnimals  may  be  kept  in  darkness,  and 
where  an  apparatus  for  oxygenising  the  sea-water  is  to  be 
kept  in  constant  working  order.  This  embryo  zoological 
station,  more  lesembling  a  block-house  in  the  back  woods 
than  Dohrn's  well-known  institution,  is,  however,  fitted 
out  with  all  the  requisites  for  histological  and  micro- 
scopical research  prescribed  by  the  ditkrent  methods  of 
investigation  of  the  present  day.  Next  to  the  numerous 
chemical  desiderata  a  store  of  glass  and  crockeryware  is 
kept  in  readircss,  a  stock  of  standard  works  and  other 
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books  which  may  in  any  way  prove  useful  is  selected  from 
the  library  of  the  Association  ;  in  short,  everjthing  pro- 
vided for,  microscopes  and  steel  instruments  only  ex- 
cepted. A  set  of  dredges,  towing  nets,  cross-bars  with 
hempen  swabs  for  scraping  the  bottom  (Marion,  Lacaze 
Dutniers),  pelagic  nets,  &c.,  complete  the  inventory,  and 
have  to  serve  for  the  daily  renewal  of  those  marine  forms 
which  would  be  the  objects  of  investigation  in  the  station 
itself. 

In  the  first  week  of  July  all  this  was  transported  to 
Helder,  the  northern  seaport  opposite  to  the  Island  of 
Texel,  and  erected  on  the  top  of  the  great  dyke  which 
there  protects  the  Low  Countries  behind  from  inroads  of 
the  sea.  Regular  dredging  patties  were  organised,  the 
work  being  carried  on  partly  in  sailing  vessels  hired  for 
the  occasion,  partly  by  means  of  a  small  steamer  belong- 
iog  to  the  Navy,  which  the  Minister  of  the  Marine  placed 
at  the  disposal  of  the  Zoological  Association.  The  work 
was  carried  on  for  eight  weeks ;  towards  the  end  of 


August,  when  continual  bad  weather  set  in,  the  station 
was  closed,  taken  down,  and  transported  back  to  Leyden, 
in  order  to  be  erected  again  on  another  point  of  the  coast 
next  summer. 

During  those  two  months  ten  members  of  the  Associa- 
tion availed  themselves  of  the  opportunity  of  studying  the 
marine  fauna  of  that  part  of  the  Dutch  coast,  and  in  many 
branches  interesting  results  have  been  arrived  at  which 
will  in  time  be  published  in  the  Annual  Reports  of 
the  Association.  The  shifting  sands,  which  everywhere 
form  the  bottom  round  the  coasts  of  Holland  as  well  as 
the  total  absence  of  rocks  and  clitTs  may  explain  the 
deficiency  of  many  sessile  forms  which  form  so  conspi- 
cuous a  part  of  the  fauna  of  the  French  and  British  coasts. 
Crustaceans  and  Annelids  were  numerically,  perhaps,  the 
best  represented  ;  next  came  the  Medusje,  the  Hydroid- 
polyps,  the  Polyzoa,  and  different  representatives  of  the 
classes  of  Molluscs  and  Echinoderms.  Gcphyreans  were 
not  met  with,  neither  were  Holothurians,  As  to  Ascidians, 
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they  were  represented  by  the  composite  ISotryllid.r,  which 
could  be  had  in  immense  numbers  in  some  of  the  shallower 

Eiits  at  the  entrance  of  the  Zu)  dcr  Zee,  mostly  attached  to 
ades  of  the  Zosteia.  The  stones  employed  in  the  con- 
•tnictum  of  the  gmt  dyke^  wbich  are  partly  lyinc  loose, 
«««  of  impoTtanGe,  aa  tney  asually  covered  over  dte 
Iwnatt  «f  mmwioui  Orustaceans,  Nemeiteau,  &c.  A  no 
Ins  rich  harvest  was  got  from  the  diiftwood  now  and  then 
met  with,  and  from  the  wooden  palings  serving  in  the 
construction  of  the  wliarfs,  &Ci  m  the  barbour,  which 
were  submcrj'.ed  at  high  tide. 

AIlOf;ellier  this  t^rst  summer  of  the  Dutch  Zoological 
Station  };  u  e  ample  proof  of  its  practicability.  It  would 
perhaps  be  n  good  idea  to  act  conjointly  in  future  with 
the  Gtrman  men  cf  science,  and  to  add  a  third  perma- 
nent station  to  those  proposed  in  the  German  Committee's 
Report  (Kiel  and  Heligoland),  say  at  Flushing.  then, 
OM  other  stttioil  were  to  be  erected  on  the  English  or 
Seoldi  coast  (St  Andrew's  Bay  ?),  a  conjoint  attack 
ooold  be  made  on  the  mysteries  still  hidden  in  that  part 
of  the  ocean  which  is  incloscil  by  our  neighbouring 
coasts.  Tlie  heahhy  competition  which  would  arise  out 
of  this  division  of  the  work  to  be  done,  can  only  be 
favourable  to  the  common  end — an  accurate  knowledge 
of  the  natural  history  of  our  own  seas,  and  a  constant 
opportunity  of  studying  their  animal  and  vegetable  pro- 
dncttons  in  the  fresh  state. 


SENSITIVE  FFAUE  APPARATUS  FOR  ORDI- 
NARY GAS  PRESSURE.  AND  SOME  OBSER- 
VATIONS THEREON 

A   GLASS  or  metallic  tube,  about  5  inches  long,  and 
I  in  diameter,  is  cloicd  at  one  end  with  a  i-erfora'ccl 
cork,  through  this  cork  slides  a  piece  of  \  inch  tub.ng, 
about  6  inches  long.    One  end  of  this  is  either  drawn 
out  to  a  jet,  or  closed  in  the  blow-pipc 
flame  to  reduce  its  diameter  to  about  i>„ 
Inch,  ai)d  the  other  end  is  conaected  to  a 
^asMpply.  (Fig;  i.) 

The  outer  tube  is  hcM  ni  a  swtable 
support,  and  the  inner  tube  is  pushed 
through  the  cork  till  it  nearly  reaches  the 
mouth  of  the  outer  one,  and  a  lit^bt  then 
applied.  It  now  givts  a  lon^  steady 
flame. 

Experiment  I. — Lower  the  inner  tube 
till  the  flame  is  on  the  point  of  roaring. 
It  will  now  be  found  very  sensitive  to  noise. 
Snapping  the  fingers  at  a  distance  of  eight 
or  ten  yards  wilt  canse  it  to  contract 
fully  \  of  its  height.  The  most  suitable 
flame  for  this  is  about  6  inches  high. 

Experiment  //.—Adjust  the  gas  to 
give  a  flame  of  about  \\  inches   high,  j 
and  ;j:r,idually  rnise  the  inner  tube.  A 
point  will  be  rLMched  at  which  the  llamc  , 
becomes  sensitive,  not  to  noise,  but  note  ;  ! 
and  it  will  be  found  to  respond  to  a  cer- 
tain note  by  dividing  into  two  portions, 
and  while  this  note  is  produced  it  will 
continue  divided.  It  is  difficult  to  keep 
the  exact  note  by  whistling  with  the 
mouth,  and  therefore  a  glass  whistle  with 
paper  slider  should  be  used,  or,  better 
still,  a  singing  tube  with  adjustment. 

Expc  timent  III.— Arr:ini^c  two  singing 
tubes  to  give  the  responding  note.  The 
flame  divide?.  Now  make  one  tube  a 
little  sharper  than  the  other,  so  as  to  beat 
slowly.  The  ala-  of  the  flame  alternately 
recede  and  coalesce. 


as  !o  produce  higher  octaves  of  the  responding  note. 
The  name  will  he  unaffected,  as  though  in  perfect 
silence. 

The  dimensions  of  the  instrument  are  open  to  gioat 
variation,  and  also  the  die  of  this  flame:  For  lecture 
work,  a  flame  i|  or  2  feet  would  be  more  suitable,  though 
less  sensitive,  and  neither  dividing  nor  shortening  so  per- 
fectly as  the  sizes  ;;.:iven  above.  It  will  act  eiTectivcly 
with  any  pressure  of  jjas,  from  ,^  inch  (of  water)  up- 
wards, and  the  sliding  jet  makes  it  equally  sensitive  with 

a  large  or  small  gas  supply. 

Oisenuitifns  on  the  Escape  of  Gas  /rom  Contracted 
Openings^  md  m  «  DtJ^nmtUU  Prnsun  Indi' 

Glass  tubes  of  .ibout  \  in.  bore  are  joined  as  shown  in 
Fig.  2.  .\t  I)  the  lul>c  is  slightly  bent  so  as  to  retain  a 
little  drop  of  water.  The  gas  enters  at  c,  and  then  divides 
into  two  ehannds^  one  towards  B,  the  other  towards  A. 


n 


Fic. 


ExperimttU  /(^.— Using  the  whistle;  blow  it  SO  bard 


Fms.  ». 

If  one  of  the  exits  be  contracted,  say  1;,  then  the  water 
ti.ov.  s  towards  A.  Certain  precautions  have  to  be  ob* 
SCI  vL  ci,  the  conditioned  anai^eoicnts  of  which  need  not 
be  mentioned  here. 

Expcrimntt  /. — Connect  to  each,  a  and  B,  a  tapering 
jet,  and  i  with  the  gas  supply.  Get  the  water  stationary. 
Now  light,  say,  B,  the  water  will  move  towards  A, 
showing  that  the  exit  of  the  ga*  is  retarded  by  being 
ignited.  ^ 

This  is  rather  a  remarkable  result,  seeing  that  the  gas 
is  hotter,  and  therefore  more  mobile,  and  also  that  the 
heat  must  enlarge  the  aperture.  Now  light  A>  and  the 
water  will  return  to  zero. 

Experiment  II. — Connect  E  \sith  a  sensitive  flame 
apparatus,  a  remaining  as  before,  light  and  adjust  to 
zero.  Now  sound  the  responding  note  and  the  water 
moves  towards  A,  showing  that  the  outflow  of  gas  is 
retarded  by  a  certain  note.  Now  adjust  the  sensi*  ' 
tive  flame  fiat  noise,  and  rapidly  snap  the  fingers 
or  stamp  the  foot,  and  the  water  will  still  move  to- 
wards A. 

Experiment  Flf.—kmn^e  as  in  II.,  then  extinguish 

the  sensitive  llamc  and  rcadiust  to  ?cro.  Produce  the  re- 
S])onding  note,  and  the  same  movement  of  the  water  will 
be  observed.  This  shows  that  an  issuing  jet  is  affected 
in  the  same  manner  by  a  sound,  whether  ignited  or  other- 
wise. 

Experiment  IV. — Fix  the  sensitive  flame  apparatus 
adjusted  for  note  under  a  huge  jar  open  at  both  ends.  A 
large  stoppered  gas  jar  answers  very  well.  Fix  three  balls 
of  spongy  platinum,  a,  $t  and  r,  upon  a  piece  of  thin 
platmum  wire  so  that  the  point  of  the  quiescent  flame 
just  reaches  b,  and  the  points  of  the  responding  flame  reach 
a  a:ul  /-  respectively.  Now  extinguish  t!ie  tlime  with- 
out turning  olT  the  gas.  The  issuing  gas  v.il[  cause  the 
ignition  of  Now  sound  the  responding  note,  and  li  will 
cool,  and  it  and  i  will  be  ignited.  Ihis  contirms  the 
previous  observations,  .md  forms  a  rather  pretty  lecture 
experiment.  The  object  of  the  gas  jar  is  merely  to 
protect  from  air  conents. 

R.  H.  RioovT 
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ON  THE  CONDITIONS  OF  THE  ANTARCTIC 

II. 

ALTHOUGH  no  land  dibris  of  any  kind  was  observed 
by  us  on  the  icebcrRS,  there  cannot  be  the  slightest 
doubt  that  such  is  carried  by  them  all  o%'er  the  region  and 
distributed  on  the  bottom.  The  samples  brought  up  by  the 
sounding  instrument  consist  almost  entirely  of  commi- 
nuted cliys  and  sands,  and  the  dredge  always  contained 
in  considerable  quantity,  about  the  meridian  of  8o*  E., 
chiefly  basaltic  i>cbblcs,  and,  further  to  the  eastward, 
pebbles  and  larger  fragments  of  metamorphic  rocks, 
granite,  gneiss,  mica-slate,  hornblende-slate,  clay-slate, 
and  chlorite-slate. 

While  the  evidence  may  be  said  to  be  conclusive  that 
these  icebergs  have  their  origin  on  land,  it  seems  to  mc 
that  the  presumption  is  greatly  in  favour  of  the  land  at 
their  breeding-place  having  been  comparatively  low  and 
flat,  and  bordered  for  a  considerable  distance  by  shoal 
water.    Although  the  white  ice  which  forms  the  exposed 
portion  of  the  flat-topped  southern  icebergs  is  very  hard, 
Us  specific  weight  is  considerably  below  that  of  abso- 
lutely compact  ice.    Allowing  for  this  difference,  and 
supposing  that  one-seventh  part  of  the  ice  is  raised  above 
the  water,  supposing  also  that  the  berg  is  symmetrical  in 
form,  which,  from  its  appearance  and  probable  mode  of 
origin  is  likely  to  be  the  case  ;  before  it  has 
been  subjected  to  the  action  of  the  sea,  the 
submerged  portion  would  be  i,20o  feet  in 
depth,  the  berg  would  float  in  water  200 
fathoms  deep,  and  the  average  thickness 
of  the  land  ice-cap  would  be  1,400  feet. 
From  the  comparatively  small  number  of 
icebergs  at  the  point  where  we  crossed  the 
Antarctic  circle,  and  so  far  as  we  could 
judije  from  our  own  observations  and  the 
previous  observations  of  others,  for  a  con- 
siderable distance  to  the  west  of  the  me- 
ridian of  80'  E.,  wc  were  led  to  believe  that 
the  place  of  their  formation,  the  land  and 
the  belt  of  shallow  water  girding  it,  was  at 
a  very  considerable  distance  from  us. 

Although  in  the  present  state  of  our  know- 
ledge it  would  be  rash  to  form  any  very  de- 
finite  opinion  as  to  the  conditionsof  the  region 
included  within  the  parallel  of  70*^  S.,  still 
there  are  some  indications  which  have  a  cer- 
tain weight.    We  have  no  evidence  that  this  space  which 
includes  an  area  of  about  4.500,0:0  square  mile"!,  nearly 
double  that  of  Australia,  is  continuous  land.    The  pre- 
sumption would  seem  rather  to  be  that  it  is,  at  all  events, 
greatly  broken  up,  a  large  portion  of  it  probibly  consist- 
ing of  groups  of  low  islands  united  and  combined  by  an 
extension  of  the  icc  sheet.    One  thing  wc  know,  that  the 
precipitation  throughout  the  area  is  very  great,  and  that 
it  is  always  in  the  form  of  snow,  the  thermometer  never 
rising,  even  in  the  height  of  summer,  above  the  zero  of 
the  centigrade  scale. 

Various  patches  of  Antarctic  land  are  now  known  with 
certainty,  most  of  them  between  the  parallels  of  65'  and 
70'  S.  ;  most  of  thciC  arc  comparatively  low,  their  hei^jht, 
including  the  thickncis  of  their  icc-covcring,  rarely  ex- 
ceeding 2,000  to  3,000  feet.  The  exceptions  to  this  rule 
are  Ross's  magnificent  volcanic  chain,  stretching  from 
Balleny  Island  to  a  latitude  of  78 '  S.,  and  rising  to  a 
height  of  15,0:0  feel  ;  and  a  group  of  land  between  55" 
and  95°  west  longitude,  including  Peter  the  Great  Island 
and  Alexander  Land,  discovered  by  Bellingshausen  in 
1821  ;  Graham  Land  and  Adelaide  Island,  by  Riscoc,  in 
l8^2  ;  and  Louis  Thilippe  Land,  by  D'Urvillc,  in  1S38. 
'I  he  remaining  Antarctic  land,  including  Adelie  Land, 

•  T1>e  tubdancc  of  a  lecture  by  Sir  C.  Wyvillc  Tlinmrop,  K  R.S  ,  cUtivercd 
in  ihr  Ciiy  Hull,  r>l»»Koiir,  on  Nnvcmbcr  73.  undrr  ihc  air.>ni;rmcnlt  of  the 
*>li>|ow  Sc  tnte  Lecture  Auoualion.,'  Coatinued  froii  p.  io(k 


discovered  independently  by  Dumont  D'Urville,  and 

Lieut.  Wilkes,  in  1840,  in  long.  140°  2'  30",  lat. 
66"  45'  S  ;  Clairie  Land,  discovered  by  the  same  naviga- 
tors about  3"  farther  to  the  westward  ;  Sabrina  Land,  dis- 
coicrcd  by  Balleny,  in  1S39;  and  Kemp  Land  and 
Fnderby  Land,  disco\crcd  by  Biscoc,  in  1833,  nowhere 
rise  to  any  great  height.  If  we  were  justified  in  adding 
the  "  strong  appearances  of  land "  reported  by  Lieut. 
Wilkes,  which  would  virtually  connect  Ringgold's  Knoll 
not  far  from  the  Rnlleny  Isl-inds,  with  a  point  in  long. 
106°  18'  42"  E.,  lat.  65°  59'  40'  S.,  by  a  continuous  coast- 
line of  moderate  height,  the  extent  of  land  of  this  charac- 
ter would  be  considerably  increased. 

The  geological  structure  of  the  Antarctic  Land  is  almost 
tmVnown.  .South  Victoria  is  actively  volcanic  and  consists 
doubtless  of  the  ordinary  volcanic  products.  D'Urvillc's 
party  landed  on  Adelie  I^nd  and  found  rocks  of  gneiss. 
Wilkes  reports  having  landed  on  an  iceberg,  long. 
106"  18'  42',  and  finding  "  imbedded  in  it  in  places 
bou'ders,  stones,  gravel,  sand,  and  mud  or  clay.  The 
larger  specimens  were  of  red  sandstone  and  basalt."  At 
the  same  place  Lieut.  Ringgold  found  that  "  the  icebergs 
near  at  the  time  presented  signs  of  having  been  detached 
from  land,  being  discoloured  by  sand  and  mud."  From 
one  iceberg  he  procured  several  pieces  of  granite  and  of 
red  clay  which  had  been  frozen  in.    Beyond  these  obser- 
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vations.  and  oar  own  on'the  nature  of  the  pebbles  brought 
up  by  the  dredge,  we  have  no  information. 

Thst  the  area  within  the  parallel  of  70°  S.  is  continu- 
ously solid,  that  is  to  say,  th-at  it  is  either  continuous  Und 
or  diSTicmbered  land  fused  into  the  continental  form  by 
a  continuous  ice-sheet,  I  think  there  can  be  little  doubt. 
The  local  ca^cs  of  abnormal  distribution  of  temperature 
whi':h  produce  s'  c'l  remarkable  conditions  of  climate 
even  within  the  Nor;h  Folar  Sea  exist  in  the  southern 
hemisphere  only  to  a  very  slight  degree  ;  and  wc  know  by 
the  absence  of  any  well-defined  lo:al  Antarctic  return-cur- 
rents comparable  with  the  Labrador  current,  or  the  current 
round  the  south  of  .Spitzber^jen,  that  the  function  of  such 
currents  as  the  Gidf  Stream  in  ameliorating  the  northern 
climite,  and  breaking  up  the  ice,  antl  producing  a  circu- 
lation even  in  the  highest  northern  latitudes,  is  not  in  any 
way  represented  in  the  south. 

In  favour  of  the  view  that  the  area  in  question  is  broken 
up,  and  not  continuous  land,  two  considerations  appear 
to  mc  to  be  very  suggestive.  If  we  look  at  an  ice-chart  we 
find  that  the  sea  is  comparatively  free  from  icebergs,  and 
that  the  deepest  notches  occur  in  the"  Antarctic  continent" 
at  three  points,  each  a  little  to  the  eastward  of  south  ol 
the  great  land-masses,  and  I  have  little  doubt  that  the 
explanation  of  this  fact  lately  suggested  by  Ur.  Ncumaver 
is  the  correct  one.  The  great  equatorial  current  impingmg 
upon  the  eastern  coasts  of  the  continents  bifurcates  upon 
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each,  and  both  branches  acquiring  a  slight  but  decided 
easterly  set  by  their  ex;:<ss  of  initial  velocity,  p.iss 
northwards  and  st)uih*';ird-i  dirfctfii  for  a  tmio  by  the 
land  coasts.  Hut  tliL-  Tuc  ol  the  southern  ii  very  (.litTcrcnt 
from  thai  of  the  northern  branches.  Inste.ui  of  accmnu- 
lating  and  "  banking'  do*ii  "  in  the  onlineJ  ^'alfs,  the 
Atlantic,  tlie  Pacific,  and  the  Indian  O  jeatii,  they  at  once 
pan  into  the  waste  of  the  "  water  hemisphere,"  and  are 
abnost  merged  in  the  great  drift  current  which  sweeps 
round  the  world  occupying  a  belt  from  600  to  l/xx>  ntiles 
bfoad  in  tbe  soathern  sea.  But  while  the  greater  portions 
of  die  Biaziliaia  correot,  the  East  Au^tnliaa  current,  and 
the  southern  branch  of  the  Agulhas  current  are  thus 
merged  they  are  not  entirely  lost  ;  for  at  their  points  of 
junction  with  the  drift  current  of  (he  wcstcrbcs  tin:  ivh  )Ie 
belt  of  warm  water  is  slishtly  tictlrrted  to  ttie  southward, 
and  it  is  oppr)s'tc  those  )>•  Kilts  ol  juin  tion  tint  we  have 
the  comparatively  open  sea  and  the  penetrable  notchci  in 
the  southern  pack. 

Thus  Ross,  in  1841  and  1843,  after  forcinj;  his  way 
through  the  moving  pack,  which  he  found  sufficiently  open 
to  adlow  oi  his  doing  so,  passed  between  the  meridians  of 
170'  E.,  and  170?  W.,  to  the  latitude  of  ^^  11'  S. 
Weddell  in  1823,  and  Ross  in  1843.  reached  the  panUeb 
of  74*  14'  and  71°  30'  S.  respectively,  between  the  meri- 
dians of  ij*  and  30°  W.  The  case  of  the  Brazilian 
current  is,  however,  a  little  more  complicated  than  that  of 
the  others,  for  there  is  high  and  extensive  land  between 
the  meridians  of  55  and  65"  in  65"  south  latitude, 
and  the  warm  current  already  led  far  to  the  southward  by 
the  south-American  coast  appears  to  bifurcate  upon 
Graham  Land,  and  to  produce  another  bight,  in  90°  west 
longitude,  a  little  to  the  west  of  the  southern  point  of  the 
Sooth  American  Otntinent  .la  this  bight.  Cook,  in  1771, 
and  Bellingshausen  in  182 1,  pushed  nearly  to  the  70th 
parallel  of  toath  latitude. 

The  opeiuBf  caused  by  the  deflectioa  of  the  southern 
bnmdi  of  tbe  Aguiha*  current  towards  Kerguelen  and 
the  Heard  Islands,  has  not  yet  been  fully  explored,  but 
what  has  been  already  done  in  that  direction  seems  to  be 
in  striking  confirrii  ition  of  this  vie*.  We  hid  indeed 
arrived  independently  ai  the  same  conclusion  before 
reading  Dr.  Neumayer's  paper.  At  the  point  where  we 
crossed  the  /Vntarctic  Circle  (Long.  78°  o'  E  ),  and  for  some 
distance  to  the  westward  there  were  few  icebergs,  and  the 
sea  was  almost  clear  to  the  south-west.  It  was  Capt. 
Naresi*  opinion  that  had  it  been  considered  desirable  and 
had  tlie  attempt  been  made  earlier  in  tbe  season,  it  would 
have  been  easy  for  ns  to  have  poshed  southwards  in  that 
directkm— hovftrwehadnomcansof  aioatalniBe— but 
tbe  padt  vas  modag  about  round  as,  and  Ibr  the  masons 
.^trc.i dy  given  we  boeved  the  barrier  to  be  at  a  couider- 
ablc  distance. 

But  we  not  only  oljservcd  the  effect  of  the  infiax  of 
warmer  water  ;  wc  were  able  to  detect  its  presence  by  the 
thermometer.  Referring  to  the  results  of  a  serial  icmpe- 
rature-sounding  of  February  14,  with  a  surface-tempe- 
rature of  —  t°°2  C,  between  300  and  400  fathoms  there 
is  a  band  rising  to  more  than  half  a  degree  above  the 
fireezing-point  That  this  warm  layer  is  coming  from  the 
north  there  is  ample  proof.  We  traced  its  continuity 
widi  n  band  at  the  leaw  dcfrth  gradually  increasing  in 
wannthitothenortlnwid}  andltliclearthatitslieat  can 
be  derived  from  no  other  sonree,  and  that  It  must  be  con- 
tinually receiving  new  supplies,  for  it  is  overlaid  by  a  band 
of  colder  water  tending  to  mix  with  it  by  convection. 

It  is  of  course  possible  that  the  three  warm  currents 
may,  by  coincidence,  be  directed  tow.irds  three  notches 
already  cxistin;^  in  a  continent. il  mas,  o(  land  ;  but  such  a 
coincidence  would  be  rcirnrkable,  and  there  is  certainly 
a  suggestion  of  the  alternative,  that  the  "  continent  "  may 
consist  to  so  great  an  extent  of  ice  as  to  be  liable  to  have 
hs  outline  affected  by  warm  currents. 

The  aeoond  consideration  is  that  daring  sommer,  the 


only  time  when  these  regions  hive  been  as  yet  visited, 
the  greater  p  irt  of  the  outline  of  the  area  representing 
the  Antarctic  continent  has  been  found  to  consist  of  - 
moving;  ice-pick.  The  prev.iiling  winds  within  the 
Antarctic  Circle  are  from  the  south-cast,  and  as  a  rule 
the  pack  and  the  iceb^-rj^s  are  m  )ving  to  the  westward, 
and  fanning  out  from  a  centre.  Almost  all  the  navigators 
who  have  passed  the  bdt  of  pa^  have  received  the  im- 
presMon  that  there  was  open  water  within,  that,  in  fact, 
by  that  time,  late  in  the  summer,  tbe  pack  of  the  year 
bad  been  drifted  n  oonsidemble  disiaaoe  tiroai  its  nucleus— 
the  land  or  the  ooniinaoas  ice-sbeet  If  this  be  so  it 
would  at  ail  events  indicate  that  the  "Antarctic  continent " 
does  not  extend  nearly  so  far  from  the  Pole  as  it  has  been 
siuppoicd  to  do. 

1  conceive  then  that  the  upper  part  of  One  of  these 
tabular  icebergs,  including  by  far  the  greater  pirt  of  its 
bulk  and  culminating  in  the  portion  exposed  above  the 
surface  of  the  sea,  was  formed  by  the  piling  up  of  succes- 
sive layers  of  snow  durim^  the  period,  amountug  perhaps 
to  centuries,  during  which  ttic  iee-cap  was  slowly  fbccing 
itself  over  tbe  low  land  and  out  to  sea,  over  a  long  extent 
of  gentle  slope,  tmtil  it  reached  n  depth  considerably 
beyond  200  latboms.  The  lower  seecifie  weight  of  the 
ice  then  caused  an  upward  strain  which  at  length  over- 
came the  cohesion  of  the  mass,  and  portions  were  rent  off 
and  floated  away.  If  this  be  the  true  hiitory  of  the  for* 
mation  of  these  icebergs,  the  ab.encc  of  all  Xxn'idtbris 
on  the  pji  Hon  exposed  above  the  surf  ice  of  the  sea  is 
readily  understood.  If  any  such  exist  it  must  be  confiried 
to  the  lo*er  part  of  the  berg,  to  that  part  which  has 
moved  upon  the  floor  of  the  icc-shcct. 

The  icebergs,  when  they  are  first  dispersed,  float  in 
from  200  to  250  fathoms  ;  when,  therefore,  they  have  been 
drifted  to  latitudes  of  65°  or  64.°  S.,  the  bottom  of  the 
berg  just  reaches  the  layer  at  which  the  temperature  of 
the  water  is  distincdy  tisins^  and  is  tepidly  malted,  and 
the  mud  and  pebbles  with  which  it  Is  more  or  lesscbaiged 
are  precipitated.  That  this  precipitation  takes  place  till 
over  the  area  where  the  icebergs  are  breaking  up,  con- 
stantly and  to  a  consulfra')le  extent,  is  evident  from  the 
fact  that  the  matier  l.>roii.;ht  up  by  the  s jundin^-instru- 
mcnt  and  the  dred^;e  is  aj.nost  entirely  compo-.eJ  of  such 
deposits  from  ice;  for  diatoms,  Olnini^cTiitte,  and  radio- 
larians  arc  present  on  the  surface  in  Urge  numbers,  and 
unless  tbe  deposit  from  the  ice  were  abundant,  it  would 
soon  be  ooveied  and  masked  by  n  layer  of  the  cxnvfaB  of 
surface  oi^ganisma. 

There  is  one  point  in  connection  with  the  structure  of 
icebein  which  is  of  great  interest,  but  with  regard  to 
which  1  do  not  feel  in  a  position  to  form  a  definite  Judg- 
ment. It  lies,  however,  especially  within  the  province  of 
a  distinguished  professor  in  the  University  of  Glasgow, 
Dr.  James  Thomson,  and  I  hope  he  will  find  leisure  to 
bring  th.at  knowledge  and  experience  to  bear  upon  it 
which  h.ive  a:rc,iJy  thrown  SO  much  light  upon  some  of 
the  mire  obscure  phenomena  of  ice.  I  have  mentioned 
the  gradual  diminution  in  thickness  of  the  strata  of  ice 
in  a  berg  from  tbe  top  of  the  berg  downwards.  The  re- 
gularity of  this  diminution  leaves  it  abnost  withontn  doubt 
that  the  layers  obeorved  are  in  the  same  category,  and 
that  dtttelore  the  diminution  is  due  to  subsequent  prek- 
SOre  or  other  action  upon  a  series  of  beds  which  wcn 
at  the  time  fiS  their  deposition  pretty  nearly  equally  tblclb 
About  60  or  80  feet  irom  the  top  of  an  iceberg  the  straU 
of  ice  a  foot  or  so  in  thickness,  although  of  a  white 
colour,  and  thus  indicating  ihit  they  contain  a  quantity 
of  air,  and  that  the  pirticlcs  of  ice  arc  not  in  close  appo- 
sition, are  still  very  hard,  and  the  spjciric  gravity  of  the 
ice  IS  not  very  much  lower  thin  that  of  layers  not  more 
than  3  inches  thick  nearer  the  water-line  of  the  berg. 
Now  It  seem«  to  me  that  this  reJuction  cannot  be  due  to 
compression  alone^  and  that  a  portion  of  the  sebttanoe 
of  these  lower  layors  must  have  been  removed. 

on 
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It  is  not  easy  to  see  why  the  temperature  of  the  earth's 
crust  under  a  widely  extended  and  practically  pcrin.inent 
ice-sheet  of  great  thickness  should  ever  fail  IkIow  the 
^reczinR- point ;  and  it  is  matter  of  observation  that  at  all 
seasons  of  the  year  vist  rivers  of  muidy  wa'er  flow  into 
the  frozen  sea  from  beneath  the  great  glaciers  which  are 
the  issues  of  the  icc-shcei  of  Greenland.  Ice  ii  a  very 
bad  conductor,  so  that  the  cold  of  winter  cannot  penetrate 


to  any  ^reat  depth  into  the  mass.  The  normal  tempera- 
ture  of  the  crust  of  the  earih  at  any  point  where  it  is 
uninfluenced  by  cyclical  changes  is,  at  all  events,  above 
the  freezing-point  ;  so  thitthc  temperature  of  the  floor  of 
the  ice-sheet  would  certainly  have  no  tendency  to  f.ill 
below  that  of  the  stream  which  was  passing  over  it.  The 
pressure  upon  the  deeper  beds  of  ihe  ice  must  be  enor- 
mous ;  at  the  bottom  of  an  ice-sheet  1,400  feet  in  thick- 
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ncsi  it  c  vnnot  be  much  less  than  a  quarter  of  a  ton  on  the 
sqmrc  iich.  It  seems  tiieref  »re  pnbAble  that  unier 
tl  e  prf  ss'ire  to  which  the  bo.ly  o'  ice  is  subjected  a 
con-tt mt  system  of  melting  and  regclation  may  b2  taking 
place,  the  water  passing  d  )*'n  by  gravitation  from  layer 
to  layer  nntil  it  reaches  the  fl  oor  of  the  ice-shcet,  aad 
tinilly  worki  «g  oit  channeU  for  itself  b.nwjen  the  ic< 
ani  ihe  land  whether  the  latter  be  sub  aerial  or  sub- 
merged. 

1  should  think  it  nrobable  that  this  pr>- 
ce^s  or  soTie  madtlication  of  it  may  be  ths 
priviMon  by  which  the  indefinite  accuinii- 
la  ion  of  i  :e  ov.r  the  vait  netrly  level 
rrt;ions  of  ili^  "  An'arctic  cont  nent"  is 
prcventc  l,  and  the  umfnr  nity  in  the  th'ck- 
nesi  of  the  ice-sheet  nnintain.-d  ;  that  in 
f  icl  icr  at  the  temp  riture  at  which  it  is  in 
conti\ci  with  the  surface  of  the  cirth's  cru^t 
\v':'hin  the  y\n"nrctic  regions  cannot  su^pn^t 
a  column  of  itself  more  thaa  1,400  feci  hi  .;U 
without  nfliing. 

When  the  ictberj^s  are  drifted  in  ih ; 
sum  ner  a  little  to  "the  northward— in  ih<r 
meridian  0^80°  V.  to  the  parallel  of  64  "  S  — 
thev  begin  to  di-intoarate  very  rap  dly.  Tlie 
wirer  mi  t!>c  *urf  icc  o*  tSe  sc  i  rises  to  rtt-i 
and  slightly  lib  .ve  it,  and  disirn?  agiin<5t 
t'  e  windward  side  of  the  bcr^,  panly  by  in 
mechanic!'  a  ti  irjjiit  m  ire  by  the consta  it 
and  rapid  r«-nt\v.d  of  the  warm  water,  it 
soon  wears  a  deep  groove  in  the  face  of 
I'le cliff.  When  the  groove  has  cut  in  so  far  that  cohesion 
,v  11  no  longer  in:»intain  the  weight  of  unsupported  ice, 
shich  setm-;  usu  My  to  bi  the  case  when  it  is  10  to  15 
f  ;et  derp,  a  m  iss  of  the  cliff  falls  down,  and  the  weight 
of  the  berg  being  reduced  on  that  side  it  tilts  up  more  or 
less  and  assumes  an  inrl  ned  positi'on  ;  the  stntifiration 
thus  becomes  in -lined,  althmigh  it  still  rem  kins  conform- 
able wi;h  ihc  plane  of  the  top  of  the  iceberg. 

The  sea  now  washes  uji  on  the  low  portion  which  has 
been  exposed  by  the  tilting  of  the  b-rg,  which  it  soon 


reduces  to  a  beautiful  curved  jlopc  to  the  l>ottom  of  the 
new  cliff,  and  the  process  is  repeated  until  by  rc^ea  ed 
falls  of  the  face  of  the  cl  ff  one  side  of  the  berg  is  so  much 
lightened,  that  the  prepondera'ing  weight  of  the  opposite 
side  raises  the  newly  exposed  portion  out  of  the  w.«ter  ; 
giving  the  berg  a  double  outline  and  the  veining  a  high 
inclination. 

We  frequently  saw  table  topped  iceber<js  with  the  upper 
suracr  v.-ry  irregular;  when  that  is  the  ca-e  eviJcncc 


may  usually  be  found  from  Ihe  colour,  the  closeness  of  the 
veining,  ard  other  appearances,  th.at  it  is  not  the  original 
surfncc  of  the  iceberg  which  is  now  presented  to  us,  but 
a  second  surface  produced  by  the  cutting  away  by  the 
sea  of  an  entire  story,  as  it  were,  of  the  berg ;  which 
athough  it  had  no  doubt  at  one  time  during  the  process 
been  greatly  inclined,  h  id  recovered  its  equilibrium  on  the 
whole  of  the  upper  layer  hwing  been  more  or  less  s\m- 
mctrically  removed.  Fig.  3  is  a  view  of  an  iceberg  in 
which  the  whole  of  the  upper  tier  seems  to  be  breaking 
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up  and  diiinteKrating  under  the  inflaenoe  of  ^  air  and 
waves  ;  it  is  fissured  through  and  through,  a  Ixrge  por- 
tion has  already  fallen  away,  exposin}^  terraces  of  blue  ice 

previouNly  suViinerjjed,  and  the  Sf:i  urounil  is  cumheied 
wi'.h  the  fra^j  nents.  It  is  easy  to  see  hu.v  ahiiost  aii) 
eccentricity  of  form  may  be  produced  by  the  iire^ul  ir 
action  oi  the  waves  upon  the  ditierent  sides  of  an  iceberg 
tilted  to  diflerent  inclinations. 

When  an  accidental  hollow  or  other  irregularity  on  the 
surface  of  an  iceberg  directs  the  action  of  the  surf  on  any 
special  point,  a  cave  is  speedily  foriord,  and  the  effect 
constantly  increasing  with  the  deepeoiog  of  the  cavity, 
the  ice  is  often  lioncnrcombel  with  cavema  which  pcne 
trate  far  into  the  solid  berg,  and  add  wonderfully  to  its 
beauty  by  their  lovely  colouring  in  shades  of  cobalt  blue, 
Viryinj;  with  cvrry  play  of  shade  and  lijfht.  The  caves 
are,  however,  very  f.Uil  to  the  iceberg.  Fr  im  the  ;i  not 
b  in>;  thonm^dily  rit:iil,  whenever  the  EUjipoit  h  tahen 
awiy  fioni  hcsit  ill),  ilie  layers  above  bend  and  give  way  ; 
vcrtic-il  tibsuies  are  pruducfd  ivliuth  become  filled  wi'.h  a 
breccia  of  ice  and  snow,  uitt-n  discoloured  by  sea-birds  ; 
the  ice,  instead  of  showing  its  original  uniform  horizontal 
stratiiicati  >Ht  is  distorted  into  all  toits  of  anticlinals  and 
S)DcliaaU;  and  fragment  after  (ragm«nt  crashes  da«n  iitto 
toe  sea. 

Fig.  zeivet an  idea  of  the  form  of  a  beautiful  vaulted 
berg.  The  sea  wai  washing  through  and  through  it ;  and 

as  we  passed  close  by,  wc  su  ^«inj,',  rntranced,  at  the 
marvellous  beauty  of  tnc  colouring  ol  the  vanhs  of  ice, 
and  the  uav. s,  and  the  sn  j^^y  il!uii.u,;it  il  In  a  red 

setting  sun  ;  bjt  our  j.;ort;ruLi>  ii  ubtr^  u.is  cvi  iently 
dooiiie  '.  to  speedy  des'.i uc'.ion.  Sjuic  ^.^htter iii^'  pini;ae!es 
were  the  only  leiniins  of  the  buttresses  of  farmer  arches, 
and  a  quantity  of  dibrts  tloatin^'  round  it  showed  that  the 
whole  fabric  was  undergoing  rapid  change. 

Some  few  of  the  bergs  which  we  saw  were  tilted  up  to 
an  angle  ol  upwards  of  50%  and  io  vanoos  ways— by  the 
iaclinatioa  of  the  bergs,  by  the  deiHHiatlon  of  sncceasive 
byets  by  the  aetioa  of  the  sea,  and  by  "dislocations  of 
strata.*  1  believe  we  saw  at  irarious  times  sections  of 
icebergs  to  the  depth  of  f>crhaps  400  feet.  .Ml  such  sec- 
tions },'ave  simply  a  continuation  of  the  same  phenomenon 
which  »c  o':)berved  in  the  portion  of  the  berg  normally 
exposed,  a  j^radual  approxini  ition  of  the  lines  of  slraliti- 
catton  and  i;reper.iti„'  of  the  blue  colour. 

Sometmas  wc  saw  small  bergs  which  were  very  irregular 
in  form,  with  all  marked  prominences  rounded  off,  per- 
fectly clear,  and  of  a  deep  sapphire  blue.  These  I  con- 
ceive to  be  masses  of  ice  from  neu  the  base  of  a  berg, 
whichi  from  extreme  shifting  of  its  centre  of  weight,  has 
tumca  right  over,  and  exposed  the  ice  near  the  bottom, 
in  which,  by  melting  and  regdatioo  under  great  preasure^ 
all  structure  has  been  lost. 

The  ciiri  )ii3  question  naturally  arises,  Shall  we  ever  be 
able  to  reaeh  the  South  I'ole  ?  With  our  present  iiielliods 
and  appliances  I  should  think  that  the  answer  must  bean 
unhesit.iting  n  gative.  Except  po  silily  some A-liere  m 
the  regio  i  where  Ross  penetrated,  in  11542,  to  the  parallel 
of  78  10  the  south  of  New  Zealand,  or  about  Gtaham 
Land,  where  Capt.  Dallman,  in  1873,  continued  the  ex- 
plorations of  Capt.  liiscoe,  there  seems  to  be  no  aoces> 
sible  lead  of  land  ;  and  Ross's  southernmost  point  is 
upwards  of  700^  and  Graham  Land  t.300iiiiie«  Rom  the 
|M»1e  The  remainder  of  the  outline  ot  the  Antarctic  coO' 
tincnt  appe.irs  to  be  a  pcrpendiculir  cliff  200  to  2(0  feet 
in  height,  without  shelter,  and  with  a  heavy  pack  broken 
up  iijil  k  pt  in  motion  liy  fre  ,iitiil  ^(.dcb  in  i-  m^  o  its  uc 
it  dm  11: liic  ^re  t'rji.utol  tUe  year,  and  bouading  a  vast 
exiJ.in-e  f  glacier  vuri.ice,  a  t;re,it  part  of  it  subject  pro- 
bably to  high  winds  and  to  ahivis.  incessant  falls  of 
sno-v. 

We  have  now  learned  that  the  \orth  Pole,  i(  n  4 
actually  inaccessible^  is  much  more  d  tTiculi  of  acc  s?  tin  a 
we  imagioedi  eves  whb  the  long  roll  before  us  ol  the 


gallant  men  who  have  strained  thrao^  many  years  the 
resonroes  of  human  slctU  and  bravery  to  the  uHnoM  in 
ftuitles*  attempts  to  attain  the  barren  issue ;  and  we  eaa 

only  anticipate  disa<ters  multiplied  a  hundred-fold  should 
the  South  Pole  ever  become  a  goal  of  rivalry  among  the 
nations.  C.  Wyvillb  Thomson 


NORDENSKJULUS  EXPEDiTIO^  TO  2  HE 
JENISSEn 

'PHB  capeditio^  of  whose  plao,  eqaipmcBt,  an<f  com,>os!tion 
we  have  alraady  given  tome  aoooa^  left  Truin>o  in  the 
steamer  Ymtr^  on  July  aS  this  year,  and  on  the  30  b  enleied 
MatotidtUn  S^bair,  who*  they  ohtained  so>ne  specimens  of 
Novaya  Zemlya  sehnon.  An  easy  paisat^  was  made  to  the  eut 
side,  where,  daiiag  a  stav  of  twenty-four  hoots,  the  naturali>ts 
did  some  <Mlecling,  dredging,  &c.  Leaving  the  Scharr  un  the 
3l>t,  the  Kan  Sen  was  v.  first  found  qui.e  open,  )'ut  ;i  ter  •  feur 
hours  it  bcoHne  so  bkieked  with  loose  ice  in  all  <hrcc  ions  that 
the  Ymtr  was  eompcUtd  to  ton  back,  and  w.\s  ancUurcd  on  th« 
inner  side  of  the  pranuotoiT  which  projects  Drom  ihe  southern 
of  the  soaad,  needy  hal  way  bsiecen  the 


side 

Cttbin  Bay. 

Here  the  sea  is  ridi  in  vaiying  animal  foroH^  the  hnd  ble«k 

and  poveity-stricken.  The  mouniains  for  the  moit  part  consist 
of  black  cisjr-slates  prt>bably  early  Silurian,  aai  grey  dolomite 
beds,  Iq  which  search  wtt4  made  loc  fosyls  ia  vain.  On  the 
other  hand,  the  day-»Ule  is  ia  many  plaelk  (ull  ol  qeartz  veins 

with  numerous  cavities,  whose  crystalline  contents  gave  occa- 
sion t'l  the  unfortunate  Tscior.ikm's  Mi'.ement  that  he  had  found 
here  a  block  of  st  >nc  set  full  wich  the  wwx  biilliAnt,  beiutitu!, 
and  va'aable  precious  stones,  for  which,  aitcr  hit  de:tih,  he  was 
vcheowatly  ccnturcd  by  his  chief,  Kjomylov,  whj  sooght  in 
vain  fijr  tb!e  supposed  treasuie. 

In  one  resptct  this  part  of  Novaya  Zcmlya  is  of  great  geolo- 
gical interest ;  for  here  are  to  be  seen  nu  (cwcr  thui  six  clearly, 
marked  bcacbe*,  situated  at  different  hcij^hL^  oiic  above  the  other, 
and  shading  ihat  the  lani  hereabouts  has  be-en  elevated  during 
the  very  la-.est  ^e  logical  p-rioil  at  lent  ^QO  feet.  Wuh  the 
exception  of  c::ita!ii  iKaru  of  (.ireenlaii J,  waere  a  coMidetabie 
sinking  of  the  land  his  taken  place  during  recent  centuries, 
a  similar  raising  ol  the  Und  has  been  observed  in  most  other 
Arcdc  region^  and  this  nusing  of  the  land  has  without  douU 
played  a  very  impoctaat  part  in  the  great  geological  changes 
which  have  occurred  on  the  surface  of  the  eirth  since  the  close 
of  the  Tertiary  period.  For  the  Swedish  observer  the  pheno- 
menon boidcs  MS  quite  a  special  interest,  inasmuch  as  attention 
wa.  first  ealicd  tp  it  hi  Swcdea  more  than  a  century  a^o,  aud 
it  then  gave  oocaiioB  to  an  inpaasumed  discuision  between 
iho$e  holding  diffcieat  opinioae,  widch  ia  wdl  known  ia  Ihe 
huitory  of  s  :icn  e. 

MaiotsJik  n  is  !>ur  ottoded  by  high,  boli  mountain  riJgcs  and 
summits,  which  continue  to  occupy  the  inter  or  of  the  istanJ  for 
m  r;:  than  thirty  EagM^  vsdn/i  south  of  the  sound.  Farther 
south  the  mountain  lope  disappear  completely  fro.n  the  interior, 
and  the  land  paaees  Into  a  level  high-lying  plnin,  neaily  free  .a 
snow  duruig  sjmmer  and  slO|)ing  genUy  towards  the  cast  coaa 
and  the  Kara  Gate,  till  it  teraunates  noA  lreq4enJy  with  a  pre- 
cijiiioj^  fnec  towards  the  sea. 

A  Lirua  l  ice-frte  belt  ol  water  h.ivi  ir  in  the  meaiitinic  b«<  n 
formed  ».\u\\^  the  east  co.>t  of  Novayi  /emiy.i.  the  cxp  di;i 'ii 
look  ailvantajjc  of  a,  and  .■■aiitd  alon^  >!i  >rc.  The  ;;icaier  part 
ul  the  ice-fields  were,  however,  no«  quite  rv  ten,  and  it  waidcor 
that  they  wonU  compbtdy  away  duriag  the  reaainfaig  part 
of  the  summer. 

I'ardy  by  ice,  partly  by  fog,  the  YhU'  w  s,  prevented  mal.in^ 

ri^ht  across  the  (ta,  and  il  wa*  nol  till  liie  \2\\\  thai  :hc  ice- 
Ka  wa>  so  broken  up  that  they  coa:a  sti  ;x  ti  on  rou  id  WAite 
l,l.iml,  pa,t  the  t'lulf  of  Ol>i  to  the  mouih  o!  the  Uinssci. 

We sightinl  h'.d  hereon  the  I5'h,  Ur.  .Nor  lcnsNj  i  d  j;o-s  on  to 
•tate,  lhusexa:tly  a  year  after  the  roek»  at  l)ick->on'b  llajLiour  wi  :e 
fir»t  seen  from  ihe  Pn'-.'^u.  This  w.ii  so.nc  hoars  S'X)iier  th.iu  the 
dead  reekoiiir.g  promu-.cti,  which  a:  first  was  aseribed  to  the  in- 
t1ucn;e  ol  au  ta>terly  current  in  the  parti  of  the  K.iia  Sei  »e 
h.td  just  traversed.  Watn  we  cam.-  nearer,  however,  1  was  iui- 
pii5e<l  to  s<.c  before  nic  a  piain  wliieh  w^s  unbroken  by  any 
"  lierg-asar,''  tbongk  1  luiew,  from  lost  year's  observation,  lliat 

•  AtiiinM*  sf  MwdeuikjAUis  R«,ien  ia  iha  GUOtnc*  U^^iJ'ti 
lUH-Hg,  October  <«. 
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■a  nllch  WH  eeitunljr  low,  but  yet  peifectlj  derelopea, 
imt  mtt  tbe  toadim  towuda  Jetmaow  Kuaen ;  adthier  could 
wtttMOferanyof  the  mckf  ubadt  wMcb  if  nwai  Diduoo'i 
Hefhoar.  In  the  OMUtlflw  we  ooniinued  oar  covne  «p  the 
tmt  akng  the  bank,  rad  after  the  lapse  of  four  or  five  hont  we 
obtained  a  noeiLpected  esplanaiioa  of  the  ciranattanccs 
ducribtd.  For  it  appeared  that  the  mouth  of  Jenistei,  which  is 
ten  Swedish  mile*  (60')  wide,  is  divided  into  two  by  an  island 
abont  five  Swedish  mUes  (30')  long,  which  was  thought  to  have 
been  unknown  both  to  Russian  chartographen  and  to  the  natives. 
That  it  has  not  been  before  observed  clearly  depends  on  its  not 
being  visible  from  the  river  bank  along  which  the  few  boats  that 
have  traversed  this  part  of  the  river  are  believed  to  have  always 
kept.  The  navij;able  water  on  both  sides  is  deep  and  fiee  mm 
shallows.  Tuis  large  new  inland  ought  clearly  to  be  advaatafeons 
for  navisation  ia  tnoae  rcwioos,  as  it  wilt  farm  a  welcome  protec- 
tion agaUMt  aMdhvesterfy  winds  and  iMlbr  the  vessels  that  may 
be  in  the  mouth  of  the  riw.  I  acaa  to  aiae  U  Sibiriakoffs 
Is'ani,  a'ter  tbe  tealouaadgeaamHnpportar  of  all  thb  Iter's 

Siberian  expeditions, 

Sieamia;  up  the  river  the  Ynur  reached  Mesenkin,  which 
had  been  appointed  the  aiceting-place  with  Dr.  ThM's  ^ty. 
Here,  where  tbe  MaMBhto  falls  into  the  Jenissei,  Dr.  Theel 
expected  to  obtain  some  spedmens  of  mammoth  skins,  which,  it 
was  reported,  bad  been  waahtd  ont  of  the  tundra  near  this  place. 
Dr.  iMel's  party,  not,  however,  having  arrived  at  Meteokin 
when  die  ym<r  reached  it,  Nordenskjold  himself  made  an  ex- 
coTsioa  to  the  locality  already  spoken  of,  where  the  mammoth 
bide  was  found.  N6  complete  hide  was  found  here,  but  he  suc- 
ceeded in  digging  two  laige  and  a  numbar  of  small  pieces  ont  of 
a  newly-formed  sand-banK  at  the  confluence  of  the  Mesenkin 
with  the  Jenissei  The  excavatioiu  showed  that  the  Bttnunoth 
remains  in  question  had  been  newJy  brought  down  by  the  spring 
floods  to  the  place  where  they  were  found  from  some  point 
situated  higher  up  in  the  river  valley  of  the  Mesenkin,  and  tb»t 
the  place  where  the  mammoth  was  originally  imbedded  in  the 
frozen  tundra  is  to  be  sought  for  in  this  directioiL 

On  August  17  the  Kmwt  pfooeeded  up  the  river,  but  the  water 
bec&me  so  shallow,  and  tbe  navigation  by  a  steamer  of  such 
draught  as  tbe  Ymtr  so  dangerous,  that  Dr.  Nordenskjdid  re* 
solvM  to  return  to  Mesenkin.    He  left  his  mercbandiae  at  Koce« 

Eowskoj  umovie,  near  Mesenkin,  to  be  taken  away  next  summer 
y  tbe  river  steamer.  After  landing  the  goods  another  vain 
attcmfrt  was  made  to  steam  up  the  river,  and  the  Ymtr  was  again 
anchored,  this  time  between  Orlowskoj  and  Goatinoi.  The  fol- 
lowing days  were  devoted  to  excursions  which  yielded  interesting 
information  regarding  the  ge<^>logy  of  the  tundra,  and. a  very  rich 
collection  of  the  sub- fossil  shells,  which  are  found  in  the  sand  of 
the  tundta. 

£^  the  word  tundra  are  denoted,  as  is  well  kDowo,  the  plains 
of  immense  extent  in  Russia  and  Siberia  lying  between  the 
boundary  of  the  fi>rest  region  and  the  Polar  Sea.  The  ground, 
at  least  in  tbe  Dorihcm  pans  of  the  Siberian  tundra,  is  continu- 
ally froien  at  nu  >;rca;  dtpth,  but  during  the  summer  hears  a 
vegetation  of  low  bushes,  mosses,  and  yniss,  which  yicldi  sum- 
■ler  pasture  to  numerous  herds  of  reindeer,  partly  wild,  partly 
tome,  which  wander  about  nn  them. 

To  the  eastward  of  the  Jenissei  the  tundra  forms  a  level  or 
slightly  rolling  plain,  which  toward  the  river  has  a  sloping  bank 
50  to  100  feet  hi^h.  In  the  interior  of  the  country  the  plain  is 
tidt  imerrupted  liy  any  very  considerable  heights,  but  on  the 
other  lund  it  is  inicrsrcted  at  a  number  of  places  by  deep  river 
valleys,  whose  steep  siiles  offer  fine  sections  of  the  earthy  layers. 
It  is  appareot,  on  a  merely  cursory  examination,  that  these  for 
the  mo»t  p:irt  consist  of  enormous  niis.>^ts  of  s.iiid  and  mud 
wa>hed  down  by  the  Siberian  rivers.  The  tundra,  however,  is 
by  no  means  a  common  delta  formation.  Numerous  marine 
shells  imbedded  in  the  sand  i>how  that  (he  tundra  plain  formerly 
lav  under  the  $urf»ce  of  the  sea,  and  that  thcrt  fure  a  consider- 
able elevation  of  ihe  land  must  \\x\c  tuken  pl.icc  during  the 
latent  (jcolofjical  period.  For  a:l  the  shells  iiiJjcddcJ  in  the 
tuiuira  saiid  licliinjj  to  extsitng  types,  the  most  of  which  have 
b<cn  dredgctl  uj>  liy  us  from  the  bottom  of  the  Kara  Sea,  and 
whah  we  at>aiii  hnd  in  ihe  post-glacial  beds  at  Uildcval  a  and 
Christiana  Fjord,  and  the  cric  fi-rcnation  of  England.  All  th;s 
shown  ihjt  ihc  tun  r^  has  ticcn  formed  under  climatic  circum- 
stances vc<y  >.:niil.ir  to  the  picscnt,  which  is  further  confirmed 
by  the  t;e  1  I'.riiianoii  of  the  beds.  It  has  therefore  lonj; 
been  oith.  ult  uf  cxpUiiation  t>y  ihc  jjculoyist  that  jusi  in  these 
sand-beds  there  are  found  in  gieat  abundance  remains  of  the 
■uauDotb,  rhinoccroa,  ftc,  that  is  to  say,  of  ai^mal  types  that 


for  the  present  floutih  only  in  a  tropical  orsab-lr.>pical  climate.^ 
The  evident  coatradiction  which  is  apparent  here  has  indeed  ob- 
tairted  an  explanation  through  tbe  researches  of  the  Petersburg 
academidaas^  MkUesdorflr,  Schmidt,  and  Brandt.  But  there 
remains  here  arach  to  clear  up,  and  coUeciion«  from  these  regions 
have,  besides,  a  peculiar  interest,  from  the  remarkable  circum- 
stance that  here  \a  the  frozen  earth  of  the  tunira  there  are  found 
not  only  skeletons,  but  also  flesh,  hides,  hair,  and  intestines  of 
animal  types  which  died  out  many  handled  thousand  yean 
ago.  I  therefore^  Dr.  Mordenskjbid  goes  on  to  say,  of  course, 
ghdly  availed  myaalf  of  the  op|wnnni(ies  which  offered  them- 
selves *  in  making  excursions  in  the  neighbourhood  of  the 
places  wbere  the  vessel  was  anchored.  Among  the  results  of 
our  search  may  be  mentioned  large  pieces  of  mammoth  hid^ 
found  alon^  with  some  few  pieces  of  bone,  at  the  coaBneao 
of  Mesenkin  with  the  Jenissei ;  a  skull  of  the  musk  ox,  re- 
markable for  iu  size,  found  together  with  mammoth  bones  in 
another  tundra  valley  south  of  Orlowskoj ;  a  very  rich  collec- 
tion of  suS-fossil  shells,  found  principally  between  Orlowskoj 
and  GoatinojL  la  addition,  nnoua  ialefeatiaf  obacrvatinaa 
conceraltg  tte  geol^gfaj  fonaiieB  «f  the  tandra,  ftb,  were 
made. 

During  their  stay  oa  the  Jceiaaet  there  «a^  ofien  a  dense  mist 
with  rain  prevailing,  but  otherwise  they  were  favoured,  as  a  table 
of  observatioiu  shows,  with  warm  ud  summer-like  weatheb 
The  ^und  was  quite  free  of  snow,  and  at  several  placci, 
especially  in  the  tundra  valleys,  adorned  with  a  variegated  carpet 
of  flowers.  According  to  the  statement  of  tbe  inhabitanlsb  bow- 
ever,  the  former  part  of  the  summer  in  these  regions  had  not 
been  fine,  and  the  preceding  winter  had  been  exceedingly  severe. 
The  temperature  of  tbe  water  of  the  river  at  the  surface  was 
almost  constantly  la*  to  13*  C,  and  even  at  a  deuth  of  nine 
fathoms  the  deep-aatar thermometer  marked      ii'i  C. 

As  it  had  been  arranged  that  Thdcl's  party,  which,  as  our 
readers  know,  had  come  overland,  should  in  no  case  ttiy  so  long 
on  the  northern  part  of  the  Jenissei  as  to  run  the  risk  of  misting 
the  last  river  steamer  to  Jenisseisk,  which  this  year  was  to  leave 
Saostrowskoj  about  September  7,  Notdcnakjiilid  resolved  to  act 
out  on  the  return  journey  on  Septeaber  I.  Thii  he  di^  wm 
Tb^'s  party  had  not  turned  up. 

The  sea.  he  continues,  was  at  first  compktaly  free  of  fca^  lad 
first  when  we  came  quite  close  to  the  east  coast  of  NowqM 
Zemlya  in  754"  N.  lat.,  a  very  compact  belt  of  worn  ice  was 
fallen  in  with,  which  stretched  along  the  coast  towards  Matotsch- 
kin.  The  course  was  now  set  along  the  ice  towards  the  south 
to  74*  40'  N.  lat.,  where  the  edge  of  the  ice  took  a  westerly 
direction,  which  allowed  us,  without  the  inconvenience  of  being 
hindered  by  ice^  to  steam  right  westwards  towards  Matot»chkin. 
A  perceptible  swell  now  gave  indication  of  ice-free  water.  If 
the  course  from  Dickson^  Harbour  had  been  set  cloae  past 
While  Island  towards  Matotschkin  we  certainly  would  not  have 
met  with  a  single  ice-floe.  Even  in  the  northerly  way  1  chose 
our  advance  was  scarcely  hindered  by  ice  but  by  a  nearly  con- 
stant fog,  which  compelled  us  to  lie  still  at  night.  In  this  way 
Dr.  Stuxberg,  the  zoologist  of  the  expe<iition,  obtained  a  welcome 
opportunity  for  dredging  and  swabbing  in  the  deep  chanucl  along 
tbe  east  coast  of  Novaya  Zcmlya. 

Of  all  the  expeditions  which  have  gone  to  Novaya  Zemlya  and 
the  sea  surroundiitg  it,  there  are  only  three  which,  before  the 
last  two  Swedish  ones,  concerned  themselves  with  zoological, 
botanical,  and  geological  researches  and  the  collec'ions  pertaining 
to  them.  Tbne  are  von  Dacr's  expedition  in  1S37,  Ifeuglia's 
in  1871,  and  the  Austro- Hungarian  in  1872-  74. 

As  far  as  soology  is  concerned,  von  Haer  brought  home  from 
hb  journey  about  seventy  species  of  invettebrate  animal>,  Ilcuglin 
increased  our  knowledge  of  the  number  of  species  wiihm  some 
groups,  and  the  Auilro-Hungarian  expclition  within  others. 
But  all  those  Collections  were  fr.'m  the  soutli-westcrn,  western, 
and  northern  coasts  of  Novaya  /cmlya.  Of  the  nature  of  the 
animal  life  in  the  Kara  Sea  all  actual  knowledge  was  wanting 
till  last  summer.  There  was  also  a  current  lialitijn  among 
zoolojjists,  fjrounded  on  the  knowlcd,jc  o'  the  immioic  mass  of 
frcsh  water  which  the  Obi  and  the  Jenissei  yearly  carry  down, 
partly  also  on  something  at  firkt  f>o<cly  uttered  in  literature^ 
which  afterwards  look  the  form  of  axiomatic  OCdniaty^  that  the 
Kara  Sea  is  exccet^ingly  poor  in  animals. 

I  lie  Swedish  expcJition  of  1S75  his  alrcndy  dissipated  then 
misconceptions,  having  brought  home  from  Novaya  Zemlya  aad 

■  The  nammoili,  for  inttanes^  Is  iMhsd  upaa  as  th*  fwogeaine  of  the 
aow  linag  1ii4mui  deahaai.  but  a  jMCta  Mr  ceasMenklv  t«<|sr  than  bis 
toetadaas,  aad  iwwidail  uiih  an  abuaJMi  awedng  «f  bate 
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tbe  west  coatt  of  Wajgati  Island  a  collKtion  nuui;f  tines  richer 
in  species  than  its  predecessors.  Bnt  in  any  case  it  was  Impos- 
sible that  the  collections  which  were  mide  daring  a  single  summer 
could  be  taken  as  giving  so  complete  an  idea  of  animal  llTe  in 
these  regions,  as  is  necessary  not  only  for  comparison  with  the 
cxisiing  fauna  of  other  arctic  countries,  but  also  for  a  complete 
dcartng  op  of  its  relation  to  the  fauna  in  the  deposits  of  the 
Siberian  tundra.  It  was  on  thi'i  account  that  I  made  provision 
for  Dr.  Stuxberg  accompanying  this  summer's  espeditioa  to 
Jenistej,  and  carrying  on  the  zoological  work.  His  researches 
were  rewarded  with  great  success,  as  appear*  from  the  short 
sketch  annexed,  communicated  by  him  : — 

Doring  tbe  voyages  of  1875  and  1876  to  Jenliaci  and  back 
dredging  has  been  carried  on  at  fifty  places  in  all  and  at  dlRiHent 
depths  from  the  beach  to  a  depth  of  200  fathoms,  and  rich  and 
comprehensive  animal  collections  have  thus  been  made  A  latjjc 
proportion  of  species  occur  locally,  and  in  qoite  incredible 
numbers.  Others  again  aw  found  nearly  at  every  dredging,  but 
in  far  smaller  numben.  The  occurrence  of  the  latter  is  more 
uniform,  consequently  distinctive  of  the  territory  of  the  iauna  in 
iu  entirety.  To  these  belong  first  of  all  two  species  of  the  gen  us 
Idothea  (/■■'.  M&ViWand  Id,  en/omcM),  both  weII*developed,  and  it 
may  with  reason  be  said  that  this  genus  is  characteristic  of  the  Kara 
Sea ;  it  is  the  province  of  the  Idotbcs.  Tn  the  animal  forms 
again  which  are  local  in  their  occurrence  belong  various  s|>ccici 
<n  MoUvsca,  Ilydromedusa;,  and  Biyoeoa,  but  chiefly  all  tbe 
rapKientatives  of  the  Echinodermata  are  known  to  eidst  here. 
Tm  abundance  nf  these  is  sometimes  quite  surprisini^,  .ind,  what 
is  more  singular,  where  a  species  occurs  in  any  great  quattity,  it 
lives  marly  alone,  and  to  the  exclusion  of  all  others.  This,  for 
iastanoe,  is  the  case  with  species  of  the  genera  Cribella,  Sti- 
dnater,  Ctenodiscus,  &c.,  which  here  are  found  in  large  and 
well-developed  types.  Not  seMom  the  swab  brought  up  at  the 
same  time  hundreds  of  the  same  species.  Of  the  beautiful 
Crinoid  Alte/o  EstkricAtii  there  were  obtained  n»any  choice 
■pecimens. 

"  Out  rich  as  is  the  Kara  Sea  in  asterids  and  ophioridj,  it  is 
proportionately  poor  in  echini.  These  have  beea  sought  for 
evciywhere  without  success,  except  possibly  close  to  the  east 
eoast  of  Novaya  Zemlya.  This  c'rcvmstuice  is  the  more  extra- 
oidinaBr  as  along  the  whole  of  tbe  west  coast  a  tpecics  of  tbe 
familf  EdiiMs  is  one  of  the  aaliMd  ibcais  that  an  most  abondaat 
and  occnr  most  frequently. 

"  In  two  respects  the  zoological  work  of  this  summer  has  been 
exceedingly  profitable  for  our  museums.  It  has  in  the  first  place 
added  tometning  new  in  all  the  groups  to  the  very  rich  collec- 
tions made  during  last  summer ;  it  has,  for  instance,  increased 
the  collection  of  Crustacea  by  .20  per  cent,  new  species,  and  of 
echinodermata  a  large  number  of  types  has  by  oft-repeated 
swabbing  been  obtained  in  nn  extraordinary  collection  of  speci- 
mens. Further,  the  swab  has  brought  up  from  the  bottom  of 
tbe  Kara  Sea  two  animals  specially  remarkable  and  important  in 
a  systematic  respect  The  first  was  brought  up  by  the  swab 
during  last  year's  expeditioD,  not  far  from  the  eastern  month  of 
Matotschkin  Scharr.  Then  it  was  found  in  cnly  a  few  specimens, 
now  we  have  collected  a  considerable  number.  It  is  a  hitherto 
unknown  bolothurioid,  differing  greatly  from  most  others  of  the 
same  group  by  its  quite  complete  bilateral  symmetry,  Vmt  from  all 
by  its  habitus  and  anatomical  structure,  and  being  singular  in  its 
kind  inasmuch  as  it  combines  characters  from  diverse  classes  of 
animals.  It  has  lately  been  exhaustively  described  and  deliMatei 
in  detail  by  iu  first  discoverer,  Dr.  Th<fe1.  The  other  rswarkefale 
animal  is  one  of  tbe  greatest  rarities  within  the  aniooal  world.  It 
is  HI  I7iabellakii»>  of  about  a  foot  and  a  bnif  ta  Jengdi.  It 

•  Two  cpctiraeu  of  ibc  ramil*  i;ailMfl«luiS|  ths  Cm  of  «Udl  He  b«« 

•■y  l(not>lctJ(c,arc  uld  to  hjivc  been  found  an  theoaeu  ofCSfeoilaad  be{bf« 

the  mlJtUc  of  list  iviiiury.    Aftrr  a  iicscri|>ii  in  fir.t  I>y  I'Hii  in<! 

Myliu^,  the  aiiim  jl  n  i»  r^a^'-"="'-l  l-'i>ii  <:U'  m  hi-  "S  .>ii;iii.i  N.<liif.<. ,  ' 
ia  ll!c  year  l/sS.  under  tttc  name        rHcntiui  tui»  Uccowc  uf  tnc 

eiigilllt  ipeCMnea  »  nakooWD.  The  enigtumcal  itininit  type,  W  it  ap^ared 
fram  the  dfMiiHiMii.  h>*  been  th«  ■niliirci  ot  m^ny  interpfcbtians,  till  Dr. 
J.  I-indahl,  dunnB  the  Swedish  eii^.liii  Ml  III  CrecnUi'J  in  i3;i,  »iit;ccdril 
in  drcdcins  up  two  ^pedmcn^  of  u  m  t:^l!iij'.^  ttay,  and  occuraCcty  dcMinbrd 
its  inlcnoff  structure  in  the  /Vii«j.kV;*..'w.i  of  liic  Acidemy  of  Science,.  In- 
dividualf  of  the  >ame  genu*  have  iiitce  been  found,  fint  l>y  the  i£ngli<Ji 
CimlltmfrrZxvt'lMoa  in  187?,  t>etween  fortusal  »n«t  Madeira,  by  the  sjine 
fllipwlilion  tietwcen  Pitnce  Edward'*  Ivland  and  Keiguelcu's  Land,  and 
MSnlity  at  othc  ptaco  in  the  AnU'Clic  Ocean  ;  a'terwards  by  the  Atiitro 
BuKarian  expedition  in  1873,  lictweeii  Novaya  /emlya  and  Frant  Jovcf 
LaBditbe  »pei;initci  »aj  loit  when  ihe  ■/V^•(■^M '/f  w.n  ab^mJonca)  ;  u^^im 
dorfac  Iha  prcent  nuinmer  by  the  Jforwcgun  Atlaniic^  c«pcilaion  oH  ibe 
WMtcoast  of  Notway, and fisally  liy  tis  in  the  Kara  Sea.  it  it  thus  an 
MisMd  lyre  tsbidi  iswiMydtatntau^batof  eamsMly  lart  occumocs. 


was  found  in  150  fathoms  south  of  Cape  MiddeodorflT,  and  north 
of  the  75th  degree  of  N.  lat. 

"  From  the  collectioiu  made  during  the  Swedish  expeditions 
it  appears  that  the  Kara  Sea,  far  from  being  so  poor  as  has  been 
.supposed,  is^  on  the  contrary,  distinguished  by  an  animal  life 
rich  both  in  individuals  and  in  types  when  compared  with  that 
which  Spitsbergen,  Greenland,  Iceland,  and  tbe  Arctic  regions 
of  North  Amerka  have  to  show.  It  appears,  also,  that  a  nearly 
uniform  marine  faima  is  found  around  tne  pole  along  the  whole 
coast  of  Siberia  and  the  polar  archipelago  of  North  America. 
The  immense  mass  of  fresh-water  which  the  great  rivers  of 
Siberia  carry  down,  does  not  in  any  degree  detemiine  the  com- 
position of  the  animal  life  00  the  bottom  of  its  Arctic  Oceaa. 

"  Before  the  various  groups  have  been  worked  oat  by  special- 
ists it  is  difficult  to  stale  for  certain  tbe  number  of  the  lower 
animal  tyi>es  of  the  Kara  Sea,  but  it  may  be  put  approximately  at 
nearly  5U0  species,  a  considerable  number,  indeed,  for  a  sea  that 
previously  was  believed  to  be  as  poor  in  species  as  the  Baltic. 
Such,  with  the  addition  of  about  a  hundred  species  of  insects 
from  Novaya  Zemlya,  whence  previously  only  seven  were  known, 
and  an  extended  knowledge  of  the  vertebrate  world,  is  the  main 
sooloi^cal  result  the  rBWiitehei  of  the  hut  ttsro  Swedish  cspe« 
ditions  in  these  regions.** 

The  Ymer  made  a  safe  Rtttm  voyage  through  Matotschkin 
Scharr,  and  on  September  18  anchored  at  Hammeifcst  Dr. 
Nordenskjdid  concludes : — 

"  My  suy  at  Hammerfest  and  Tromso  I  turned  to  accoont  in 
coUecling  mfarmatioo  from  the  immerous  walrus  htioters  there 
about  the  state  of  the  ioe  ia  lb*  Arctic  regions,  and  especially 
ill  the  Kara  Sea.  I  faaf*  mececdiid  Ib  this  way  in  bringing 
together  very  ahndiat  mifarialii  for  m  lalatUHit  founded  00 
actual  obacrwatlMH^  of  the  problem  la  iHvi|tfloa  whicfa  Ikt 
belbre  as  hen,  and  I  shall,  by  aod  bjr,  maka  a  fidl  statement  of 
the  conclusions  at  which  I  have  thns  arritreJ.  Here  I  will  only 
say  that  it  is  my  c  ^nvictioc,  whidi  is  abo  abarsd  by  the  walnis* 
haateci  whom  I  have  camwlted,  Unt  a  wgiSta  aeMoiBmmi- 
catitmbetweeBSberiaaadllaillHBBBnnipe  diaiiaf  a  short  Ma- 
son of  the  year  o^ght  eot  to  be  attended  with  greater  risks  and 
d.^Dgets  thu  seamen  eaeoaater  on  many  other  waters  now  yearly 
visited  by  tboasaDds  of  vokIi." 


OUR  ASTRONOMICAL  COLUMN 

Telemcoi'Ic  METkORs.  Ill  his  "  Histoire  de  I'Astronomie 
pour  I'Annce  VIII.,"  Lalande,  re'erring  to  Schiiiter's  observa- 
tiiins,  staici)  "  il  a  vu  pfaisienn  fois  dans  son  telescope  dcs  petites 
etoilei  qui  lileat  eoniM  mi  fOk  tnit  de  Inniirt  trb-fsiUe^  qui 
dure  2  ou  3*,**  aad  fay  way  of  explanation  goes  on  to  say  that 
thii  proves  the  extension  of  hydro),'en  and  oxygen  many  leagues 
in  the  dcp:h  o!  the  atmosphere  ;  melc  jts  or  gluhcs  of  fire  which 
excite  astonishment  when  they  are  a  distance  of  some  hundted 
/<WM^  beeome  shootfaic  atits  when  they  ere  distant  nleegM^  an-l 
telescopic  stars  at  threeariborleagiietb  Mtoplaloa  hardly  fnvnued 
by  later  research. 

When  occupied  in  comct-swctpiiif;,  or  peiifjr.il  ib.,crvaiion  io  a 
daikani  pretty  large  field,  it  has  very  often  ticcurrcd  to  the  writer 
to  meet  with  objects  of  the  daw  mcnttoned  by  Lalande.  A 
striking  instaifce  was  afforded  one  very  fine  April  morning  about 
twenty-seven  years  since  (the  exact  date,  though  upon  record  is 
not  at  hand  at  this  uioment),  when  a  number  of  teleicopic 
meteors  as  tvight  as  stars  of  the  eleventU  magnitude  passed 
slowly  thraqgh  the  field  at  intervals  of  a  minute  or  mure,  tbe 
instrument  durmg  the  time  of  observation  bciiig  diVB^cd  to  dif- 
ferent parts  of  the  constellation  Sa:;tttarius  and  lower  region  of 
Ociiiii.lm;  ;  the  r mrsc  ^if  th.cse  luctejr;.  wa*  nearly  tiuiform. 
Tticir  motion  yta^  geaeiaily  slow  that  when  caught  they  could 
be  fioliowed  to  extinction  on  moving  tlie  instruaeot.  On  other 
occasions  he  had  notod  simiUr  tlow-mjvfalg  BMlMr^  thotigh 
in  less  number,  and  hence  was  under  Ihe  impresilon  that  there 
was  nothing  unusual  in  tlic  oLCurrc:ice.  Hut  in  the  summer  of 
1850,  bapptmiag  to  mention  tlic  olncrvutions  of  frequent  faint 
slow«movMs  telescopic  meteors  to  Sir  John  HeiKbel,  that 
c:anient  obiener,  ngtiriUistudiiig  his  loqg  e^erienee  in  both 
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,  eipressed  surprise  at  the  phenomenon,  r.ii !  s'ateJ 
lltat  bedid  DOt  KCollect  to  have  remarked  anything  ot  the  km  J. 
la  iSifS  SdwiMt  pablMwd  the  molts  of  his  observstions  of 
telescopic  meteors  between  1844-S  i,  "  Resnltate  ans  aehnjahiigen 
Beobaehtungen  iiher  Stemichnuppen,"  p.  165  ;  moat  of  tho« 
--.in  hy  !.im  were  t;  bright  .1?  surs  of  between  the  eighth  and 
tenth  ni3|{nitude',  »nil  t;encr.i!!f  moved  very  slowly.  Schmidt 
during  tbeae  obietvations  was  fur  tlie  mo>t  part  using  a  "  comet- 
weAat**  tb*  Mune  widi  which  he  formed  the  chart  for  Hoar  V. 
of  R.A.  intbcBerUnaeriei;  fhe writer wninnriabfycbMnrlog 
wi-.h  the  ciymdti-^tfkM  OR  ft  74iidi  leGndor  gtvbc  *  F«*cr  of 
about  45. 

F^rlutpi  loae  of  dw  ashroaomical  reader*  of  Nature  may^bc 
able  to  pnt  «poB  moid  the  date*  of  other  appewMicw  of  tele- 
leopic  meteors  in  tome  nnraben  and  with  n  feneiml  nniformlty  of 

direct  iop. 

Lalaadc  appeirs  to  raske  his  re''erence  to  Schrutcr's  obscrva- 
tioa  of  telescopic  meteors  with  the  intentioK  of  8hutrating>,the 
■cnleoets  of  viaion  of  the  LUienthal  attraoonMr.  Indeed,  in  the 
preceduic  lenteiioe  be  mahee  the  following  extraordinary  atale- 
mcnt  with  legaid  tO  Schn  tor  :  "  II  a  unc  vuc  pi!vi!e;;ice  [uur 
Tastronomie  ;  fl  voit  Mcrcurc  en  plein  jour  a  la  vue  iimple." 

The  Comet  ok  the  Bayevx  TAPEsntv.— There  can  bow 
remain  very  little  doubt  that  the  grand  comet  which  a.stoni<>hed 
Eoropc  in  the  year  of  the  Norman  Conquest  leadmg  to  a  multi- 
tude of  reoorl*  bdw  annaisof  tlwtime,  and  forming,  with  its 
a!;;nnbhed  beholders,  the  subject  of  embroidery  on  the  collated 
Bayeux  taj  eitry,  was  the  famous  body  which  now  bears  oniver- 
sally  the  name  of  our  countryman  Ilallcy.  Allowing  f.jr  the 
peculiar  character  of  Chinese  observations  of  comets,  the  account 
Ihey  baw  left  ui  of  its  track  amongst  the  stars  from  the  begin- 
ning of  April  to  the  end  of  the  first  weclc  in  June^  1066^  ia  well 
represented  by  elements  not  diflering  more  from  the  actnal  ele- 
ments of  1  Iillr?)'  L  nil  it  thin  .iccumulittd  cflTeclof  perturbation  in 
eight  centuries  may  well  explain.  If  it  is  assumed  that  Ilallcy's 
comet  airtved  at  ito  least  distance  from  the  son  on  March  18,  iu 
position  when  discovered  by  the  Chinese  in  the  aoming  sky  on 
April  2,  wuuld  lie  as  they  record  in  their  sIdereaT  dinrion  *'S1db," 
two  degrees  south  uf  the  eqiLit'ir,  1:1  li^tar.t  from  the  earth 
lather  less  than  eight-tenths  of  the  earth's  mean  dbtance  from  the 
mn.  Between  tMt  dale  and  Jane  8,  or  sbtty-seven  days  after 
discovery,  which  is  the  duration  of  visibility  assigned,  the  comet 
would  make  a  grand  sweep  across  the  sky  from  the  constetlatioo 
Pegaius  into  S<  >taiis  betwctii  Leo  and  Hydra,  c  r  as  lln  Chinese 
espicss  it,  "  throogh  fourteen  sidereal  divisions  from  Shih  to 
Cbani;.'*  The  inposiaf  MfCflt  of  the  eomet  described  in  Euro- 
pean chronicles  and  confirmed  by  tlie  CUnesc  Annals,  wherein 
it  is  compared  in  brilliancy  to  Venus,  and  by  exaggeration,  no 
doub',  tvca  to  th<^  moon,  is  fully  explained  by  the  cicumvtances 
under  which  Halicy's  comet  aust  have  Ixen  observed  if  in  peri- 
belloB  on  Bfar^  tS.  When  last  seen  iaOiian  it  ^needed  to 
times  the  encth'a  diilanoe  from  the 
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RccENT  STOKM5.~We  have  already^refened  to  the  great 

Cyclone  uf  Oclohcr  31,  which  will  long  be  rcmcmbered^as  one  of 
the  most  appalling  catastrophes  that  has  occurred  in  the  history 
of  the  bniMia  nee.  The  storm- wave  advanced  over  Chitlagong 
from  sonlli  to  aoith,  but  moitof  the  dfm^ge  was  done  aloiig  the 
shores  of  the  Heghna  by  a  stonn-wave  which  'swept  seawards 
from  north  to  south.  Tlic  details  of  tliii  at-.d  the  otlier  feature; 
oi  this  great  cyclone  will  t>c  lookc  il  Uirward  to  with  intense 
interest. — ^We  luive  also  given  some  account  of  the  storm  of  wind 
of  almoet  nneiampled  violcnoe  which  broke  over  Sydnqr  at 
9.50  P.M.  of  Sonday,  September  10^  and  continoed  with  nn> 
abated  Any  duins  the  whole  of  Monday.  SfaMO  as  Ihm  «M 


good  reasons  for  the  belief  that  thr-  n.a\:mum  velocity  or  fone 
of  the  wind  in  great  storms  is  freqiieni;)  understated,  it  is  desir- 
able that  t!ie  failest  litta:!*  tf  ;!ie  observations  from  which  the 
vekxity  of  the  wind  at  the  rate  uf  153  miles  an  hour  has  been 
deduced  l>e  published  in  the  monthly  publication  of  the  Ohacr- 
vatory.— A  hurricane  of  great  Mveil^  and  followed  by  most 
disastrous  resulbt  swept  over  Central  America  on  October  3 
and  4.  The  t  j'AII  of  Manaj;ua,  on  the  south  .-.i'le  of  l!ic  lake  of 
the  same  name,  and  west  of  Lake  Nicaragua,  was  inundated  on 
the  4th,  and  400  houses  were  blown  down  by  the  hurricane. 
At  the  flood  rose  the  inhabitants  had  to  betake  themselves  to  the 
tops  of  the  houses,  and  many  were  drowned  by  tte  bouses 
in^;.  The  hurricane  then  passed  eastwaid  OUCrL^e  Nicaragua 
and  dcKcndcd  over  Blewfield,  situated  Ott  the  Mflsquito  Gulf, 
and  overturned  awards  of  300  honsei  in  that  town.  It  was  in 
all  probability  the  same  cydone  wUch  WM  enoNintctcd  at  the 
same  date  by  the  Panama  Transit  and  Pacific  Mail  Steamer 
Ci'iUi  A'iiUi  alfDul  3CX)  nulcs  lo  the  south-eabt,  nrr.r  r.ul'..i,  on  the 
Gulf  cf  Panama,  where  it  was  accompanied  with  a  frightful  sea- 
running  wind  shifting  all  round  the  compass  and  blowing  with 
such  a  force  that  iYie  Cojta  Ifica  btd  its  hurricane  deck  blown 
away  and  the  head  of  the  mainmast,  iiiru.^t.>i^imast,  and  gaff 
cLirritnl  olT.  Later,  or  from  October  ty  to  21,  Capt.  Bremucr, 
of  the  steamship  CAi/tan,  re^rts  the  severest  hurricane  he  ever 
experienced  at'Cayman's  Island,  to  the  west  of  Jamaica,  where 
1 70  houses  were  destroyed  and  much  damage  done  to  fimit  Heee 
and  other  crops.— The  list  of  heavy  stonns  and  hurricanes  might 
be  incrca%cd  by  incIu'Hnj;  llie  severe  storms  reimrted  as  having 
recently  occurred  in  li;hrins's  Strait,  wrecking  a  dozen  of 
whalers,  the  great  gale  near  Chefoo,  in  which  11. M.S.  Laptduf 
was  lost,  the  tenrible  storms  in  Madeira  and  Poctngpl,  com* 
mencing  on  November  11,  and  the  atoms  of  the  British 
1  lands  a  fortni(;ht  since,  as  well  as  during  the  present  week, 
with  their  alte&dant  floodr,  which  in  certain  districts  attained 
to  a  height  and  a  destmctiveness  unluKHra  for  many  years. 
The  last  two  months  have  thus  been  notewotthy  for  the 
violence  of  the  stoma  of  wind  vrfaicb  have  been  let  loose,  as 
il  rtLtc,  over  all  quarters  of  the  ^;Io1>l',  thui  ciTcting  in  their 
salient  weather  characteristics  a  marked  cuiurast  to  the  cliarac- 
tcristics  of  the  weather  little  more  than  a  year  ag'>,  when  we 
were  oaUed  to  reeoid  diiaatrous  itiunJationa  occurring  in  almaat 
all  parts  of  the  gjobe.  During  li.c  past  two  months  ^  weather 
has  int  only  been  c'iaracteri;e  I  by  the  extreme  violence  of  the 
wind  but  also  by  equally  unprecedented  and  violent  alternations 
of  abBonBally  warm  and  cold,  and  dry  and  wet  trades  of  weather 
—the  eoonectioa  between  which  is  no  doubt  n  more  deeply 
noted  one  ttan  that  of  mere  ooinadenee. 

MtTEOkOI  OGICAL  Onsr.RVATORY  ON   MoNTE  Cavo.  -\Ve 

are  interested  to  learn,  from  a  letter  which  appears  in  Comj>ta 
KtmhOt  tbnt  P.  ScecU  baa  soeeeeded  in  establishbig  a  neteoro- 

logical  observatory  on  the  summit  of  Monte  Cavo.  This  is  the 
highest  of  the  volcanic  group  in  Liiium.  Its  summit  rists 
953  metres  a'jovc  llie  sca-levcl  and  about  tyoo  inetrti  .ibove  the 
Roman  Campagna.  The  meteoralogical  iaatrumcuts  are  placed 
hi  Ike  Wfent,  and  the  moolti  ere  dMi|frito  maice  ebeervatioas. 
These  instruments  are  a  Fortin  baromelei^  •  pqrchrometric  ther- 
mometer, a  maximum  and  minimum  thermometrograph,  a  pluvio- 
meter, and  a  weather  vane.  An  ancnioniftrogra^  h  will  soon  l>c 
added.  The  isolation  ot  the  mountain,  which  iis«  about  aoo 
ncties  above  the  sniroondbig  volcanie  cones,  render*  it  peculiarly 
well  suited  for  researches  in  meteorology.  In  view  of  the  im[  ortance 
of  the  institution  the  Government  1  as  aj^rced  to  Jefiay  the  cxp erL«e 
of  installatioD.  The  obhcrvalii  n-i  aic  i  nly  bc^^un  two  months  ; 
they  show,  among  other  things,  that  the  temperatuie  of  Monte 
CavokofkenU^ierthaathatof  Kome^  aiid  that  thewtitfloas 
of  teBperature  we  less  than  on  the  plain.  There  is  another 
observRloiy  at  the  base  of  the. cone,  at  GrotU-Ferrata,  in  a 
then  alio  J  its  dentlon  is  aboM  33ometn%  end  it 
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the  most  inV-rc'^tir;;  of  the  environs  of  Rome,  along  with  another 
station  placed  at  Vclictri,  on  the  other  tide  of  the  volcanic 

BIOLOGtCAL  NOTES 

Tin-  Pkimary  Ki  kments  of  the  SKiri.L.--At  a  recent 
meeting  of  the  Cambiidge  PhilotopbiaJ  Society  Mr.  liettany 
biMght  Ibrwnd  Moie  of  the  Me«  leialting  from  Prof.  Parker'i 
most  recent  roearchc!:,  which  will  be  embodied  in  a  foitbcobains 
woik  on  the  "Morphology  of  the  Skull,"  by  Messrs.  Paiker  and 
Ittttan  .  A  fundamental  point  in  rtsearchf?  of  this  kini 
appear*  to  be  the  question  what  are  axial  and  appendicular 
dcmcnU  in  liw  akull.  For  MHBe  yean  put  P106.  Hnxley  and 
Parker  have  regarded  the  piimary  rods  or  tmhtcml^  occnpyiog 
the  base  of  the  forepart  of  the  skull  as  being  the  foremost  of  the 
scric-  uf  f.ii-i.il  visvi-r.-vl  niJii-.  (n  ,  nr.i: ii:lar,  Itranchia),  and  the 
like).  In  sevetai  types,  although  thetc  traUcnla  lie  in  the  true 
base  of  the  cmdno^  thqr  «w  at  an  oriy  itage  won  or  kaa 
parallel  with  the  fiioefal  arebca;  and  certain  nenre>relations 
appeared  to  show  a  close  lifflllarity  between  them.  Bat  Mr. 
Pnrkcr  now  Iclicvcs  their  faci.al  nature  cannot  be  maintained. 
Hi^  aiiM  in  tissue  immediately  beneath  the  brain  cat ity  as  the 
wtd—  arise  beneath  the  spinal  canal ;  the  temporary  flenre 
of  the  fimsfMut  of  the  sknll  does  not  n  nlcr  tlii;  i  issue  other  than 
axlaL    Every  relation  of  the  traSei;«!a  \  :  l  er  i*  to  the  nervous 


CL-nlrCH,  and  cjrtil.i^inous  ;'rowtli 


.'ntlii  ;nui  w  ith  thcn>  hound 


the  cranium  laterally  just  like  th  :  lateral  occipital  or  vertebral 
r^iont.  Mr.  BcHasy  ako  difcetcd  attentioK  to  the  «aMl|  pre- 

nasal,  and  antorbital  rejjions  of  the  dull  aS  probably  showing 
rudiments  of  tiue  appendicular  pirti  in  the  anterior  regions  of 
the  lead.  In  the  discussion  which  followed.  Prof.  Humphry 
cordially  welcomed  this  rehabilitation  of  the  trabecuUx,  having 
never  Iwcb  aUe  to  agree  with  ProC  Hwckjr  that  they  were  facial 
in  thdr  origin.  He  could  not  donbt  that  the  bones  formed  in 
them,  the  basisphenoid  and  presphenoid,  were  axial  in  character. 
IIethouj;ht  il  ,  t  fi :  licr  i c search  would  but  demonstrate  more 
clearly  the  vertebral  or  tegmental  theory  of  the  sknll.— Mr. 
BaUbor  thought  MKaith  was  not  yet  sufficiently  advanecd  for  a 
true  estimate  of  the  skull  to  he  formed.  Althongh  the  trabeculx 
might  be  morphological  continuations  of  the  basal  cartilages  in 
the  hinder  part  of  the  skull,  yet  the  greater  part  of  the  vertcbr^t- 
and  part  of  the  base  of  the  skull,  arose  from  an  unpaired  carti- 
laginona  maa  mnoandiBg  the  aotochord,  while  no  such  element 
existed  in  the  anterior  part  of  the  skulL  It  appeared  very  pos- 
sible that  the  lateral  parts  of  the  cranial  floor  behind  were  really 
equivalent  to  the  ba&e  uf  the  cirtLLi;;ej  ■Ahii.h  formc-l  the  ver- 
tefacal  arches,  and  thu  the  trabeculx;  might  similarly  be  regarded 
as  only  the  basal  parts  of  the  contiauow  lateral  wall  of  the 
sknll. 

Tiu  A.NATOMY  or  THB  GoKlLLA.— Dr.  tl.  Bolau,  director 
of  the  Zoological  Gardeu  at  Hamboigb  has  [icesMly  had  the 

fortunate  opportunity  of  dissecting  three  goiQIas  preserved  in 
spirit,  with  the  viscera  intact.  His  results  are  jnst  pobUsbed  in 
the  "  Abhandlungen  aus  dcm  flebictc  dcr  N'aturwisscnschafien," 
and  they  add  much  to  our  zoological  information.  The  brain  is 
figutd  bf  fhotogitpliy  ftwB  thne  wpeels*  Or.  Ad.  Fkuscb 
describing  the  convolutioas.  In  all  the  specimens  the  lifer  ex- 
hibiicd  the  lateral  fissorrs  or  Incisions  which  are  not  found  in 
man,  the  orang,  the  chimpan/r  c,  or  the  gibbon,  hut  in  all  the 
lower  monkeys.  This  agrees  .with  the  deictiptions  given  by 
ProfcMott  Htiakf  ead  Flower  of  the  spedmea  in  the  Mnseum 
of  the  College  of  Surgeons ;  and  serves  to  eeparate  off  the 
gorilla  from  the  rest  of  the  anthropoid  apes.  The  canJaie  lobe 
i-^  minute,  and  the  spigelian  lobclct  of  fair  size.  As  in  man 
only  among  the  primates,  valvnhe  connivcntes,  the  trausverse 
lUdbof  tkenecoMBCBdnaiieof  tfeesBud^  in 


the  Snontnui  lUneceros^  are  presesi,  altboqgh  they  are  |iot  Isige. 
We  hope  to  be  able  to  enter  more  fally  Into  the  reMU«  entved 

at  by  Dr.  BoUu  next  week. 

The  Wikopipb  in  Manucopi.^.— For  a  lonj;  tim-  it  has 
been  known  that  in  the  Paradise  Bird,  Manuctduit  the  windpipct 
instead  of  miming  straight  IVom  the  nech  into  flie  chesty  lakes 
a  t  jm  forming!  a  spiral  over  the  front  of  the  breast  under  tiie 
skin  before  it  divides  to  enter  the  luntji.  M.  P.  Pavrsi  Ins 
just  read  an  interesting  pap;r  on  th;  subjec',  published  in  the 
Atmali  tUi  Mm.  Civ.  di  St,  N^.  di  Cttuva,  in  which  he  shows 
that  in  the  three  species  of  the  gennt  examined  by  hia  this 
snp'ji  fici.il  sp'iral  ntil)' developc'l  in  the  adutt  .'/.  t'ramdnmtit 
in  the  female  of  which  an  irregular  anl  crooked  loop  only  exists ;  " 
whilst  in  M.  (kalybta  it  is  only  in  the  male  that  any  superficial 
loop  is  found,  this  bei^g  straight  and  longitudinal,  like  that  in 
many  of  the  Giuuu  and  Cnraaiowsof  Sontii  Anorica.  In  M. 
atrn  there  is  no  loop  in  cilhcr  'qx.  M.  PaTCsi  abo  demon- 
strates  that  different  specimens  of  the  same  spedes  differ  slightly 
faidetaiL 

NOTES 

We  announce  with  .'sincere  regret  the  death,  on  Tuesday 
Doming,  from  in»lar<«»  fever,  o  Mr.  David  Forbes,  F.R.S.,  the 
wdMmown  Foreign  Seerslary  of  the  Iran  and  Sled  Imtimteb 
Mr.  Forbes  was  only  furtygineyesiscf  «ge.  We  hope  to  give 

a  memoir  next  week. 

We  regretto  aanottnce  the  death  of  Mr.  Loob  A.Lncaih  the 

African  traveller,  at  the  early  n:pe  of  tnetjty-five.  He  mdwd 
the  equatorial  provinces  in  tht.-  month  of  June  Ust,  but  his  escort 
proving  too  weak  to  allow  him  to  penetrate  further  into  the 
interior,  he  returned  to  Khartoum,  em  rouU  for  Sues,  intending  to 
reorganise  liii  expeditioo,*and  proceed  by  way  of  Zanclbar  to 
the  Congo,  .\fter  repeated  attacks  of  fever,  he  left  Khartoum  on 
October  26,  but  died  on  the  Red  Sea,  near  Jeddab,  on  his  way 
iMck,  having  abandoned  all  idea  of  further  esploratioa. 

r«rT.  Narks  h.is  been  made  a  K.C.B.  There  can  only  b; 
one  opin  on  that  by  his  conduct  both  of  the  Challem^er  an  ! 
Arctic  Expedition  he  has  well  carncil  such  an  honour.  The 
Altrt  sad  Dueavay  have  been  paid  oH^  and  the  crews  were 
eaiataiDcd  at  the  Maasion  Hoose  oa  Thasdaj  cvaafai2i 

v<  II..  CoKws  has  anived  in  Cairo^  after  n  nbsanoe  in  eqw- 

torial  Africa  of  three  years. 

A  Naiknshirk  African  Association  has  been  fanned  in  OOQ* 
nection  with  the  International  African  AsMdaiioa  instituted  by 

the  King  of  Belgium. 

Thk  just  published  Cosmos  of  Guido  Cora  is  mainly  devoted 
to  Alitica.  One  paper  desoibcs  the  explorations  of  Antfawri, 

Beccari,  and  Issel  in  the  region  of  the  Red  Sea  about  the  Straits  of 
Babclmandcb,  and  another  contains  letters  from  various  members 
of  the  Italian  Exp«<lition  to  Equatorial  Africa.  There  is  also  an 
address  on  Italian  Travellen  in  Africa,  by  Signor  F.  Boaola, 
given  to  the  Egyptian  Geogmphical  Society. 

' ORt)iNr.  to  Behm  :nd  W.ipncr's  just  published  \' early 
Keview  of  the  Popubttioo  of  the  Earth,  the  total  population  of 
the  globe  anwants  to  t.433,9i7,<MWii  Of  this  anaber  Enrope 

claims  309,178,300;  Asia,  824,548,500;  Africa,  199,921,600; 
Australia  and  l*olyne<i.i,  4,748,(100;  and  America,  85,519,800. 
The  average  density  of  population  of  the  whole  glul)e  is  about 
28  inhabitants  to  one  square  mile  of  land  surface.  The  density 
b  of  eoMse  grestcst  fai  Eunp^  where  it  Is  89  per  square  mile  ; 
in  Asia,  48;  in  Africa,  18;  in  Anserici,  t,\  ;  and  in  Austral 
and  Polynesia,  about  t\  The  publica'i  .n  u  .icompau  td  iiy 
two  maps,  one  ^howlll^;  density  of  popuiatiun  in  India,  and  the 
Other  recent  changes  in  the  boundaries  of  various  districts  and 
coantries. 
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Mr.  A'Court  Smi  tit  writes  to  a*  frmnCuinet  Bay  tliat  he 
iias  ucenlly  found  two  cells  about  a  mile  to  the  wcslwird  of  the 
one  referred  to  in  NATrRE,  vol.  xi.  p.  4(16.  Tliuy  .ue  both  of 
daik  flint,  one  U  vet;  roagfa,  and  though  apparently  used,  tecnu 
oaJiBiilied.  The  other  ii  cmred,  and  chipped 
flat  surface  still  showing  the  weathering  of  the  old  flint. 

Wb  are  glad  to  see  that  the  North  of  England  Institute  oi 
MtelBif  Engiiieen  has  at  last  been  incoeponted  \if  Royal 

Charter.    This  i;iNtitute  wa:,  fuundol  in  and  has  doM 

good  work  in  its  u«rn  imporlaat  dc{iarUncnt. 

Ma.  HnisttT  Spkncer's  new  vohme,  the  sixth  of  the 

Syrithefic  Philosophy,  comprising  the  first  of  his  "  Principles  of 
Sociology,"  IS  now  ready  and  in  the  hands  of  the  binder. 

It  Is  intended  to  fame  fnmi  the  press  of  the  University  of 

Dublin  a  .series  of  works,  chiefly  educational,  by  mcmlxrs  of 
that  L"niversity.  It  expttted  that  the  tarliej.!  volumes  of  the 
scries  will  be  the  following: — "Lectures  on  Physical  Geo- 
Smpby,"  by  Rev.  Sannd  Ilaughton.  M.D.,  F.R.S..  Professor 
of  Geology ;  a  IreatiK  on  "  The  Morphology  of  (he  Vcrtehtate 
Animals,"  by  Alcx.inder  Macalistcr,  M.D.,  Professor  of  Zoology 
and  Comparative  Aiutomy  ;  and  the  first  portion  of  a  coiu- 
plete  edition  of  the  "  Letters  of  Cicero,"  with  a  ConOMIItaiy, 
by  Kol>crt  Y.  Tyrrel,  A.^f.,  Professor  of  Latin. 

A  lil-l.GiAN  Geographical  .Society  Ilis  btcn  established,  with 
M.  Liagre  as  president.  Judging  from  its  luler,  it  is  founded 
on  a  comprehensive  basis,  and  is  likely  to  do  good  work.  It 
will  poblhb  «  JoonsL 

A  NtAv  G cog rapbieal Society  las  been  founded  in  Deniii.irk. 
The  Society  propoics  to  oiganbe  lectures,  and  has  invited  I'tof. 
Nordenskjlild  to  speak  OB  Kara  Sea  and  Jeiteci,  aadProf. 
Beigrreo  on  New  Zealand,  where  he  st.nyed  during  a  numlicr  of 
years.    The  Society  will  issue  a  geographical  magazine. 

Tub  deep  botiqg  at  Rheinfeldec,  oa  the  Swiss  Aote  of  the 

Rhine,  as  seen  from  a  report  of  ProC  Ocsor,  was  stopped  at  a  depth 
of  1,422  feet,  after  having  pierced  200  feet  of  granite  and  diorite, 
and  without  meeting  with  the  coal-mcisurcs  which  weic  ex- 
pected. It  was  carried  out  on  ilie  system  which  hat  already 
ptovedsuooesslU  in  (be  3,300- feet  boring  in  Bohemia,  Lt.,  by 
the  process  «f  eatliag  ««t  of  tbe  rack  a  cylinder  by  means  of 
a  diamond  crown.  TTie  diameter  of  the  bore,  which  wa<>,  until  a 
depth  of  660  feet,  only  5  centimetre?,  was  afterwards  eid»rged 
to  12,  being  thus  the  largeit  diameter  uied  until  now  in  this 
kind  of  bo^g;  In  a  Bore  or  less  coarse  sandstone  the  boring 
idvaaced  at  an  average  rate  of  15  metres  (49  feet)  in  twelve 
hours,  and  proved  altogether  most  sncoestfa!.  A  complete  col- 
lection of  cylinders,  cut  out  of  the  rocks  pierced,  which  are 
mostly  dyas,  is  now  deposited  at  the  Museum  of  Aarau. 

M»SRS.  BiCKEKS  AND  SoNhave  just  published  a  new  edition 
of  Mr.  J.  K.  1  f,'irtin;,''s  "  White'-?  Selbornc,"  cont.iiiiiiig  in  an 
appendix  the  ten  letters  from  (iilbcrt  White  to  Robert  Marsham 
which  first  appeared,  with  notes  by  Mr.  Ifarting,  in  the  Trant- 
t^mts  of  tbe  Norfolk  and  Norwich  Natnialisis'  Socie^.  A 
delnled  iwtke  of  these  tetters  will  be  found  in  Natukv,  vol.  xii. 
p.  481.  They  possess  great  intcrcs!,  and  .id.l  materially  to  the 
valoe  of  Mr.  ilarting's  beautiful  edition  of  "The  Natural 
Hiatny  and  Aathtidties  of  Sdborae." 

Mb.  R.  F..  BaRTLEI  1,  of  ChelinsforJ,  h.«  itnt  us  an  inter- 
esting relic  of  Mr.  Robert  Marsham,  F.R.S.,  a  well-known 
observer  and  recorder  of  natural  pbenomcna  of  last  eentury.  It 
is  a  table  cootalning  indications  of  spring,  obseived  by  Mariham 
■tStratton,  Norfolk,  read  befoie  the  Royal  Society  in  17S9. 
The  Indications  COR' i^r  "f  ol  >'  rv,i:  in-','i  1 11  [.ird-;,  in$ect.«,  flower.;, 
tree%  Ac,  as  to  tbe  limes  when  hr&t  they  appeared,  or  sang,  or 
leafed*  dtc  The  observations  extend  over  from  thirty  to  sixlj 
yeaia^  and  ate  neatly  and  clearly  arranged. 


A  tiED  of  pink  coral  has  been  discovered  by  the  capt  ain  i  f  tlic 
U..S.  steamer,  Ctllyshurg,  on  her  passage  from  Fay.il  tu  1  .ilirahar, 
in  lat.  30'  N.,  Ion-.  11"  jS'  AV.  The  Ica  .t  deptli  found 
was  30  fathoms,  but  the  captain  has  nu  doubt  that  tbe  coral 
eosMttotlwMrfeeealseampelMaearfheaaciionige.  Twenty 
miles  west  of  the  bank  a  depth  of  16,500  feet  was  found.  Be- 
tween this  and  Cape  St.  Vincent,  12,000  feet.  The  Iwnk  is 
rich  in  v.i'ii.iUle  cor.ii  of  Il|;'it  [  ink  shades.  Full  detailj  of  the 
discovery  have  been  seat  by  the  commander  of  the  CtUysiur^ 
to  Oe  Navy  Depertment,  WasUaglop,  by  auiL 

TBUCKA.MS  have  been  received  from  Bahia  (Brazil)  stating 
that  the  Fri^mfiqtu  had  crossed  the  Athwtic  saooenfiilly  with 
the  methylie  e^cr  refrigeiating  apparatus,  which  worked  ad* 
mirably  through  the  torrid  cliinite  of  the  equator,  meat  brought 
from  Europe  having  been  found  excellent  by  the  Braiilians. 
Moi«  details  an  asDt  by  letter. 

The  French  scientific  papers  publish  a  letter  sii^ncl  by 
MM.  Jacqoel,  Hovelaoque,  Mortillct,  and  others,  engaging 
to  give  by  will  their  brain,  or  wki  put  of  their  body,  to  the 
laboratory  of  the  Anthropological  Society,  iO  that  experiments 
may  be  made  andvseful  observations  collected.  A  special  dub 
or  society  has  been  established  for  tluu  purpose. 

'  ^Vl:  Iiave  received  a  highly  satisfactory  Report  for  |S75'0,  of 
the  ]>an.lLc  Ficc  Library,  perhaps  one  of  the  best  managed  iostU 
tutioiis  of  tiie  kiln!  in  ilie  kingdom,  thanks  to  its  able libraiiaBaad 
curator,  Mr.  Maclauchlan.  An  uanaually  laige  pioporthm  of 
die  books  eouiilted  and  lent  were  scientific^  a  decided  increase 
being  attributed  to  the  Uiiiversiiy  Science  Classes  in  connecti'jii 
with  St.  Andrews  University.  In  connection  with  the  libr.iry  a 
fine  museum  is  being  gradually  collected,  .\rctic  fauna  and  tli>r.i, 
as  might  be  expected,  being  largely  represented.  We  have  also 
leodved  the  Twentieth  Annual  Report  on  the  SheffieU  Free 
Public  Libraries  and  Museum.  The  libraries  are  evidently  l.irgely 
taken  adv.intaf;c  of,  and  a  very  large  proportion  of  the  Imoks 
in  dcn^.inl  lielr.ng  to  the  department  of  Aits  \vA  Scicncrc, 
The  Sheffield  Museum,  which  was  established  some  twelve 
months  ago  as  A  Free  ^bfie  Mnseem,  has  laidy  teeened  the 
very  fine  collection  of  antiquities  known  as  the  lUteman  Collec- 
tion, formed  by  the  late  William  and  Thomai  ISateman  of  Dei  by- 
shirr,  and  picviously  stored  in  I.omberdale  House,  near  IJjke- 
well,  where  it  was  almost  entirely  hidden  away,  and  known  by 
little  more  thaa  the  ptinted  catalogue  of  it  compflcd  by  Mr. 
Thomas  Bateman,  and  published  in  185$.  The  collection 
con<>ists  chiefly  of  British  antiquities  ranging  from  the  Celtic  to 
the  Old  I'.nglish  period,  and  is  csptcialiy  rich  in  Celtic  and 
Roman  remainiL  It  also  contains  many  Ltruscao,  Greek,  and 
EgyptUn  antiquities  of  eoasIdemUe  rarity  and  iitterest.  The 
pnUic  of  Sheffidd  and  lovers  of  antiquities  generally,  are  in- 
debted to  Mr.  W.  T.  Bateman  of  MUdleton  Hall,  Derbyshire, 
for  the  oppc^riuniiy  of  inspecting  Mid  stadyiog  this  iutemtiqg 

:  and  instructive  collection. 

At  the  meeting  of  the  Mathematical  Society  of  November  9 
Prof.  Smith  was  chairman  only  in  the  early  part  of  the  meeting ; 
befoie  the  readuig  of  the  papeis,  the  new  preiidcat,  Lord  Ray* 
leigh,  took  the  diair. 

TiiK  distribution  of  ptiies  and  certificates  obtained  by  tlie 
stndenls  of  the  Science  and  Art  CUsaes  of  the  Belfest  Woikinig 
Men's  Institutes  took  place  on  November  28.   These  daises  are 

j  attended  by  hundreds  of  pcr>i'rs  of  the  very  kind  to  whum  ihcy 
!  arc  likely  to  do  most  good,  and  yearly  carry  otT  a  large  per- 

ceniage  of  the  prises  of  the  department.   Dr.  Andrews  distri* 

butetl  the  prizes  and  gave  a  short  address. 

The  inaugwatioQ  of  the  French  National  School  of  Agricul* 
tore  look  place  at  the  Conservatoire  des  Aits  et  Mctien  oo 
Wednesday,  December  6.  There  are  about  fifty  pupils^  all  of 
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them  taking  the  coarse  of  lectures  for  the  first  year  of  instnic* 
tion.  AmphithealKS  tnd  daairoonu  have^been  picpiRd  far 
ihem  in  one  of  the  courts  of  the  cstabUshmenU 

At  a  rcccat  mectii^  <A  tb«  United  States  Natiooal  Acadtmy. 
Prof.  Hemy  eonnmiaicated  tone  addltkod  facto  obtaiiiad  ia  his 

l'jng-conlir.iie<l  and  elaborate  researches  concerning  sound  in 
rclatiun  tu  fog-signals.  His  principal  investigation,  tliis  year 
had  reference  to  the  divergence  of  sound,  especially  a;  to  the 
{•hcnoaenoa  known  as  the  Ocean  Ecba  To  tctt  the  cxplana- 
tion  given  bjp  Ptof.  lynilBlI,  ici|«ring  reJecBott  from  die  air, 
t^e  trumpet  of  a  siren  was  tamed  directly  to  the  zenith.  The 
Llait  wa:>  exceedingly  intense,  but  no  edio  was  heard  from  the 
prolongation  of  the  axis  of  the  trumpet,  i.e.,  from  the  zenith. 
A  load  echo  was,  however,  beard  from  the  whole  drcumierencc 
of  the  heriioa,  half  of  vbidi  w«  on  land>fte  ottNr  luiir  on 
water.  This  was  repeated  many  times,  and  alwaji  vifh  the 
same  result.  In  one  case  a  small  cloud  passed  directly  across 
ihe  zenith,  I'rnm  which  a  few  drops  of  rain  fell  into  the  mouth 
of  the  trumpet  \  slill  no  sound  was  heard  from  the  aenilh, 
■liliwfli  wind  ccntlniiied  to  te  kcnd  finit  anmad  dw  boriaon. 
Inthb  case,  on  acconnt  of  the  divergence  of  sound,  portioaa  of 
waves  in  every  direction  must  have  descended  to  the  borixon  ; 
and  as  some  uf  these  mutt  have  reached  the  plane  of  the  ocean 
in  a  path  curving  inward  towards  the  source  of  sonnd,  thej 
would,  Hhen  they  nadicd  the  ear  of  the  observer  in  the  vkinit/ 
of  the  source,  seem  as  if  coming  from  a  point  in  the  horixon, 
and  hence  trculd  give  ri»e  to  the  phenomenon  of  the  ocean  echo. 
R;i)sof  uud  .1  ihttticnt  distances  from  the  ear  would  Lc  re» 
fleeted  from  the  surface  of  the  ocean,  and  thus  give  ri>e  to  a 
prolonged  edMX  Tbb  is  in  aeconbnoe  with  the  fact  observed 
dwini;  last  snnuner,  that  a  blast  of  five  seconds'  daration  gave 
an  echo  tbat  was  prolonged  twenty  seconds.  That  could  only 
be  produced  by  ordinary  reficLtioii  from  n  scries  o(  suif^ces 
placed  at  diflcreot  distances,  an  arranf^ement  of  the  material  of 
Uie  ahnoepbfrc  which  (oo  the  doctrine  of  probabilities)  would 
not  be  of  finqunt  occurrence. 

I.v  an  address  at  the  Manchester  Literary  and  Philosophical 
Society,  Prof.  Itoyd  D.xwkins  made  some  forcible  remarks  on 
the  position  of  muicunis  in  Britain.  After  s]>caking  of  the 
ncceuity  of  museums  and  labotatories  to  the  student  of  nature, 
■ad  of  the  fewgood  museums  in  fUi  country,  be  said  ^— "  Ftom  my 
experience  of  those  abroad,  1  turn  to  those  of  our  own  country 
«ith  feelings  of  envy  and  regret.  Here  a  museum  is  frequently  a 
large  sort  of  advertising  ba/aar,  or  ;i  receptacle  fur  miiccllaneous 
curiosities  unfitted  for  a  private  house,  or  it  is  composed  of  an 
aecuoMilatioB  of  objects  nloaUe  In  Aemsdvei  but  mtadcss  for 
all  practical  pnrpaset,  becnae  they  are  crowded  together,  or 
flowed  away  for  want  of  room.  They  are  generally  under* 
manned,  starved  for  want  of  f_n  largely  dependent  on  ca^jal 
benevolence,  or  a  burden  on  the  tcant  resources  of  the  various 
aocietleai  On  flie  Continent,  in  America,  and  ki  Anelialla,  they 
aceasa  nde  well  officered,  well  arranged,  and  not  dependent  oo 
ptivate  resources  for  their  sustenance.  That  our  museums  should 
be  aUowed  to  bo  iuch  .-i  striking  contract  to  thii!;c  of  our  iitigh- 
bours  and  kinsmen  is  a  most  iingular  oveisighl  in  the  richest, 
and,  la  we  M»etimes  fiui^  wm&m  to  be,  the  aoct  pnclical 
people  in  the  world.  With  regard  to  the  ammgement  of  subor- 
cinate  parts  in  a  museum,  tbat  which  is  now  being  carried 
out  in  the  new  Imperial  Museum,  at  Vienna,  under  Dr.  Hoch. 
stetter,  seems  to  me  the  best ;  to  form  one  lineal  scries,  inor* 
ganle  oljicle  fanning  the  bate,  fhen  Palcontdogieal  specimens, 
iUustntbiy  the  life  which  has  been,  and  leading  np  to  the  illos- 
trstioas  of  the  life  which  b  now  on  the  earth.  Botany,  Zoology, 
Anatomy,  and  the  like.  When  this  is  completed,  the  Museum 
at  Vienna  will  present  a  more  perfect  and  complete  history  of  the 
hnawkd^  ov  th^  earth  and  its  inliaMtaii|«  Iban  bases  ycl  been 


139 


presented.  In  the  City  of  Lyons,  which  in  its  eommcrdal 
i^pects  resembles  Manchester,  the  collections  are  lodged  fal  a 
magnificent  building — the  Palau  des  Bciux  Arts — supported  by 
the  municipality,  and  are  being  largely  increased  by  the  contri- 
butions uf  t<xal  na'.uralibls,  who  have  banded  themselves  together 
for  that  purpose  under  the  title  of  '  I.cs  Amis  des  Sciences 
Naturdles.'  There  is  one  point  in  which  the  British  Govern* 
ment  nny  karn  a  lesson  item  the  German.  When  I  waa  in 
Bertin  this  autumn  I  had  the  pleasure  of  meeting  gentlemen  who 
had  been  sent  by  the  Utter  to  make  collections  in  the  America's, 
in  India,  and  in  the  China  seas ;  and  I  saw  a  valuable  collection 
made  by  German  cruisers  in  the  Pacific.  Why  should  not  our 
ships  of  war,  which  are  to  he  found  in  eveiy  sea,  have  orders  also 
to  biing  home  collections  from  dWant  statfons,  and  why  should 
not  we  scpil  out  trivdiers  with  theseme  ohjeri  ?  With  our  navy 
and  our  wandering  instincts,  «e  oe^t  rapidly  to  outstrip  ^y 
rivals,  and  tbat  at  %  eoa|ieiethely  aeiatt  eipeaditeie  of  xtumei? 

TlIH  ^^.^nchcstcr  Literary  arid  Philosophical  Society  possesses 
a  select  and  valuable  library ;  a  catalogue  of  this,  by  Mr. 
NidwIaoB,  bon.  librarian,  baa  jest  been  publirited. 

\Vk  have  rcct  ivci;  tht:  winter  proj^ranimes  of  five  Cumbsrland 
Scientific  and  Literary  Societies.  They  appear  to  ns  satisfac> 
tory,  and  cmdiiabb  to  the  intelligence  ud  nltiue  of  the  Cum- 
berland folk.  The  towns  to  which  these  sodelies  belonz  are 
Workington,  Whitehaven,  Maryport,  Cockermouth,  and  Kes- 
wick, and  in  some  of  them,  iic?.;  les  lectures  by  well-known  men, 
and  papers  by  memHcrs,  r^ular  science  classes  are  to  be  held 
during  the  winter.  These  and  other  sociede^  as  we  Inlhneted 
some  time  since,  are  formed  with  the  Cumberland  Aoodatton 
for  the  Advancement  of  Literature  and  Science,  Part  L  of  the 
7'ran.h!' !::-ns  of  whidt  b  to  band,  and  rnntains  Mme  pipen 

worth  perusing. 

A  MACNincEN  r  work  on  the  Yellowstone  National  i'aik  ii 
about  to  be  published  by  Prang  and  Co.,  Uuslon,  U.S.  The 
dcKription  is  to  be  by  ProC  liaydcn,  and  will  be  accompanied 
by  a  fine  aeriea  of  diranoJitbagiapliie  fepradnctions  of  vrater- 
colour  sketches  taken  by  the  artist  to  the  expedition  of  11^71, 
Mr.  Thos.  Morran.  The  work  will  be  published  simultaneously 
in  En^b,  Pkeneb,  and  Genan. 

In  1S66  the  students  at  the  six  Rii-sian  Universities— St. 
Petersburg,  Moscow,  Ka&an,  Kharkoff,  and  Odessa — numbered 
3,591  ;  in  1871  they  virere  5,301  ;  but  in  1873-1874  there  was  a 
large  dimfawtlon,  and  in  1875-1876  they  were  only  4,492.  It 
appears  tiiat,  generally  speidcing,  Russian  students  have  no 
resources  of  their  own,  and  are  oblige<l  to  give  lessons  to 
support  themselves.  At  Moscow  many  of  them  aic  said  to  be 
in  a  miserable  condition,  principally  amongst  medicil  students. 
Three  or  four  students  lodjpng  in  the  same  miserable  room  is  a 
usual  occurrence.  From  1870  I0  1873  the  University  registers 
show  that  3,2^4  itiidenls  left,  having  finished  tlieir  course  of 
Studies,  but  no  less  than  2,911  were  obliged  to  desist  without 
having  taken  ihcir  degree  A  good  many  scbohirships 
of  the  amount  of  firom  19A  to  i%L  yearly  (which  amount 
it  is  proposed  now  to  raise  to  45/.)  were  founded  by  Go* 
veinment,  and  yet  more  by  private  persons  and  institutions  ; 
but  the  number  of  them  '\a  yet  far  below  the  number  of 
students  who  have  no  othct  means  of  subsistence  than 
miserably  paid  leasoaiL  After  all,  the  Russian  studenU  are  not 
worse  oir  than  many  of  the  students  at  the  Scottisb  UMwcrilies. 
A  few  jears  ago  at  St.  Andrews  it  was  no  ancommOB  tbiqg  for 
students  to  Cover  all  the  ex|>cn<e>  of  a  six  months^  aesiion,  in- 
cludii  g  la'.  fur  fees,  with  from  16/.  to  20/. ;  they  wouU.tlmply 
have  stared  had  they  been  spokeo  of  as  miserably  otT. 

TaK  additions  to  the  Zoological  Society's  Gardens  during  the 
pert  veek  include  e  Bonnet  Monkcgr  {Manau  rmAMIer)  front 
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India,  presented  by  ^f^5.  Aspinwall  ;  a  Macaque  Monkey 
(MofOfut  (yttomol^ui)  from  Imiia,  presented  by  Mr.  Richard 
Schott  y  Lurios;  a  Duykcr  13uk  {.Cfpkalt^Hi  mtrgnu)  from 
Natal,  presented  by  Mr.  J.  D.  WithcnpooD ;  a.  Haiif4aiped 
Agouti  (Dasyprcda prymnohpha)  from  Sootll  Anusrici*  pmcBted 
by  Mn.  Booth  ;  a  Spring  Bok  (C-  .'Aj  ,'«( 4," .-)  from  South 
Africa,  purchased  ;  a  \Vhite-llirn.itk  <i  Capucliin  {Cibns  hyf-j.'fuau) 
from  Central  America,  three  Ivj  i-li-  fRgeil  Buzzards  (.^rf^tfu/w 
Atfi^),  European,  (tepoiiUd ;  a  Long-ntMod  Crocodile  {CrcM- 
tmmi  Mlafhradus)  from  Wcit  AMc*. 


SCIENTIFIC  SERIA  I.S 

VerkattJluti^irn  ..Vr  z'.  •("/.'^'■/.<<i-(^i'.'i!«;-'i-'i<-«  Gesdhcha/l  in 
Wieiiy  vol.  XXV  1 1  )i 'I  iwinj;  papers  are  published  in  t'li^ 
volume:  On  some  new  ;  ;ici  ies  of  ,\f\ifti^philiJ,r  Irom  the  nci^h- 
bovrhood  of  Sande/  ((;,,;i,'ni,  I  y  1  *r.  A.  (irzcgorjck. — 1  in  the 
Structure  of  the  m\iscuhr  tclij  ain!  on  the  t;cnfral  structure  of 
Mnei'ra  r,ur.st!/f,  Ktoliti,  Isy  1  r  f.  C  t  l.^u^, — On  some  new 
and  son.r  insut^'-Cicnlly  kii;i«n  s|)tcic->  of  ('/-.UomviJir  of  the 
\  itnna  district,  fiy  Dr.  l''r;uu  Lnw.  -  On  tlic  irLitiniis  i.)f  the 
African  and  Indo-Malayan  bird-iauna,  wiih  some  f;cncral  remarks 
on  the  peofjraphical  distribution  of  nMmtnal?,  by  A.  von  Pelzeln. 
— On  Hungarian  fungi  (third  treatise  :  hyf^y^.n),  by  Prof. 

A.  HaszUnsky. — Description  of  new  and  insuflicieiuly  known 
rkry^nntJ\r  otti  Oalri,f,r,  by  Dr.  I  r.  Liraiicr. — Mycolifjical 
notes,  by  S.  .Schulzcrvon  .Muggenhurg. — Ucmipltra  Ileten'plirA 
Au^lruti-a,  MM.  Maji. — Aii;ju»ii,  1870,  a  J.  A.  Talnun  coUecta, 
l>y  O.  M.  Rcutcr. — On  sornc  new  Lrpti/'rirra  of  the  South 
Anirricsii  f.iiina,  liy  l.>f.  ( ).  S';i  idinf;er.  — Second  note  on  the 
Araciiiii  ia  i;r  ler  of  7'r" .■///i,-;  I'iK  ircll  (Mygalitlx  Autoi.),  by 
Dr.  Anton  .Vu.sscrcr.  lUi*  is  one  of  the  mo4t  el.i''orate  pajiers 
in  the  Vvilamc.  On  Korth-American  moths,  spr.ixlly  micro. 
/c/rV/./.'crrt,  l>y  Prof.  P.  (_".  Ztller  ;  this  is  e<ltlilly  clal>i>ra'e. — 
No;cs  on  Adri.i'.ic  cchinoiii.r,  by  Or.  K  von  .Ma  cii/cllcr. — On 
the  vegctation  foniia'i  iru  of  tlie  lauiian  peninsula  and  its 
cbma'.ic  conditions,  by  1  »r.  A.  I\chmann. — Researches  on  the 
/Ji/tfiii-fiuns.  of  Austria,  liy  Jo-cf  I'altn. — On  the  ortiitholofjicil 
fauna  of  Muravia,  by  !•.  von  Dalbcrj;.— On  the  n,  cuireiue  i  f 
Xi/ix  tai'ylonit-a,  /.,  iir:,i'/vi,yriit  nittuuiittit  in  .\uitria,  by  J-  K. 
Jlibjch.  —  Lichcnoloyical  cxcur-iom  in  the  TjrMl,  by  F.  AtnoM. 
--On  some  specie*  of  Sti/rr  new  in  the  "  Vi'echsel "  iti^tnct 
(LoAcr  .'\u5liiai,  by  E.  Wolos/crak.  •  Kc^carches  on  lanJ- 
/u'/'Oi/a.  byC.  von  \'ogl. — On  some  ijn-cic*  oi  Sf'fnnflphtliu,  b/ 
l-.-.ust  Schaucr- — ( >n  the  fangi-llora  of  It  .licmia,  by  K.  von 
Tiiumen.  —  Op.  the  occurrtnLe  of  iliorl-tared  .-{tTuolf  near 
Vienna,  by  I'lof.  I..  II.  JcittcV-.  — '  n  thermal  constants  and  the 
pon-er  of  acfommodatii>n  in  the  vegetable  kingdom,  by  Prof. 
11.  Ill  tfmann. — -Kcmarks  on  some  ferns  Iruni  the  i>'and  of 
Celebes,  by  M.  Kulin.  —  botanical  rxcuriions  in  Italy,  by  l)r.  C. 
von  Marche.sctti.  —  KeM-archci  on  some  psruifes  infecting  tht 
hop  plant,  proiiucing  mildew  ami  "  kupferbrand "  (copper- 
bum1,  by  \\  ilh.  X'oss — Scti f.d  jiJiirr,  tuptainint;  additional 
remarks  on  the  cWi</L<mv!J f  ot  iKc  \  \ci\n:\  district,  by  Dr.  Franz 
L«w. — Ke>carchcs  on  .■fu'iiiii-iJtt.  by  Dr.  R.  Hcrgh. — New 
iciearches  on  /'/iy.'/!,ii,:,i\r,  by  1  he  snni".  I'.uropcirj  /-.nn  r(!i/,r, 
cons.dcrcd  biolo};ically  and  sy;  ici:i,i  icii::> ,  I'V  1  >r.  (1.  .Ma>r(thi> 
])apcr  occu;iics  sonic  liuiiihf  I  pn^cs).  Mu-.corum  ."p^cies  nova, 
l>y  J.  )u;.it.:k  i.  >yr  J  iil  -  aJ  pterido;;raphian»  el  Characcas 
llunqarui-  pr.rtipuc  l!.ir..i'.us,  by  Dr.  \'.  de  liorbis. — On  some 
I>epido;itcra,  by  A.  V.  Kogtnholer. — Kcseaiches  made  upon  leaf 
jjalls  and  their  causes  on  I'l/ij  t'ini/fni,  by  ti.  von  HaimholTen. — 
Six  years' obscPi'ation-s  on  the  first  apptat;iiiceb  1  oth  in  the  animal 
and  vegetable  kinj^donis  at  New  ("olotne  near  Milwaukee  ^Norlh 
Amcncai,  I7  Tii.  A.  iSnihii-.  — Oa  w  Am  of  Lowcr  Aoitria 
(second  paper),  by  J.  Wiesbaur. 

Plg^miorg^$AHHalmder.PfysikmmdChemie,  No.  9,  1876.— 
This  contains  the  following  papers :  - Expcriment.il  icMudies 
on  liquid' friction  in  salt  solniioat,  by  M.  Sprung.— Oa  tbe 
iumowr  laia  leason  of  Germany,  by  M.  lleUouyui.— Otnem- 
tion  of  the  retardation  in  the  progress  of  the  induction  cnrmit  by 
means  of  tunin^-foikapparatti%  by  M.  v.  l£ttin>;sliaiiscn.  -On  the 
passage  of  strong  indaction  currents  throu>;h  liquid*,  by  ,M. 
ilerwig. — Contiibutiona  to  electrodynamics,  ug  M.  WamL—On 
the  dependence  of  the  electric  conductivity  of  ulimiini  oa  heat 
and  light ;  the  photi  ^r.tphy  of  tones,  by  M.  Sida.— Ob  the 
dependence  of  the  spcciiic  heat  ol  mcicttr|r  flu  tbi  tefntme^ 
bf  VL  Winkdnimk— An  iMiaictlIng  atraititie  oqmiiBeittp  bf 


M.  Renknw.— On  the  thcmy  of  dovUe  itfiaetioa,  hfVLv. 

Lang. 

The  XitlurfWiihrr  for  October,  1876,  contains  the  following 
papers  of  interest  :  — On  the  specific  power  ol  substances  in  so!n> 
tpJi),  10  turn  the  plane  of  polari>aiion,  by  II.  Landi>lt. — On  the 
uneven  surface  of  mefe  irite*.  by  'S\.  Daubrcc. — On  the  mturc  of 
milk  (globules  and  iIp:  i  iiiii-.'ion  of  butter,  by  F.  Soxli''  '  -1  >ii 
some  phenomena  in  the  comlnis'.ion  of  );ascs,  by  I  lerr  I  f  r-  '  -i  inn. 

—  Note  on  the  germ-lcaf  theory  in  botany,  by  Hcrr  I'aTnint/in.  — 
On  the  action  of  carbon  bisulphide  as  a  means  f  r  conserving 
animal  and  vegetable  suiittaiices,  by  Phil.  Zol'cr. — On  the 
absorption  of  carbonic  acid  l  y  ?al-.nf  ^  du  -ions,  by  J.  Setschcnow. 

—  On  the  explosion-limits  of  rii\  u  ri  com'.iustild?  ui-es  with 
oxygen  or  atrrospheric  air,  by  A.  W.ijjncr. — On  the  fuit  apprar- 
ancc  of  the  plants  now  living  during  geolo^dcal  )}eriod'i,  Iw  Herr 
de  Saporta. — On  the  deep-sea  temperatures  in  the  South  I'acific 
and  the  drcalalion  of  waters  from  ocean  to  oce  n  ;  sjxfciilatitre 
remarks  based  upon  the  results  of  the  Cflt///'' h  xpf  iiii  in  sent  out 
by  thr  Gcrraati  (iovernment,  by  Ilerr  von  Schlrinifz. — On  the 
chemical  comji  is.iion  of  leaves,  according  to  the  af;e  and  species 
of  trees,  by  P.  I  lichc  and  L.  Orandcau.  —  Ilypo'hes'S  on  ths 
nature  of  the  toft  aggregate  state  ol  matter,  by  L.  Pfauadler. 
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GeologicalSocinly.NoiVMiberS.— PnC  P.  Uartin  Dancra, 
F.R.S.,  pnaUoit,  in  tbe  dnir.— Melville  Attwood,  San  Fran- 
cisco, and  R.  W,  Ifom,  Whitehaven,  were  elected  Fellows  of 
the  Society.— The  foUoinDg  eommnnications  were  read :— A 
short  notice  of  •  new  expomre  of  rbaetics  near  Nottingham,  io  a 
letter  from  E.  Wilson,  F.G.S.t  Ncveiaber  3,  1876.— Note 
on  the  Red  Crag,  by  W.  Whitiker,  KG.S.— Oti  the  Keasing- 
land  Cliff  Section,  and  tiie  (dattm  of  the  Ibrect-hed  to  the 
Chillesfctd  Clay,  with  aoow  remtltt  on  tbe  so-called  tenestrial 
surface  at  the  bate  of  the  Norwich  Crag,  by  F.  W.  I  larmer, 
F.G.S.— Obcervatiow  OB  the  geology  of  East  Anglis,  &c,  by 
.S.  V.  Wood,  jtok,  FAS.,  nod  V.  W.  Haraer,  F.G.S., 
&C.  The  subjcete  diKnncd  in  this  paper  were  threefold, 
viz. :— (I)  The  unfiwdllfbnmt  cuds  of  the  Jtel  Cra,;.  (z)  Tlio 
uocoalbiiiilQf  between  the  Lower  and  Middle  Glacial  <!•>. 
posits.  (3)  The  arade  in  which  tbe  Upper  and  Mid.iie 
(jjacial  were  aecBtBulatcd.  The  Htm  ot  the  authors  nn^er  the 
first  h'  ad  were  timilar  tO  end  confirmatory  of  those  advanced  in 
the  previous  pzpci  by  Mr.  Whitakcr  ;  but  they  pointed  out  thu 
tbe  Red  Crag,  which  these  tandc,  in  an  altered  form,  repre>ent, 
could  not  belong  to  the  Chillesfonl  divition  of  that  formation, 
by  reason  of  the  casta  of  shells  which  had  been  preserved  not 
comprising  any  of  the  more  characteristic  Chilleiford  species 
and  of  their  hidndkig  among  them  forms  confined  to  the  older 
portions  of  tbe  Red  Crag.  They  alss  pointed  out  that  the 
Chi'letford  Clay  had  been  removed  over  all  the  area  occupied  by 
these  sands  by  denudation  prior  to  the  deposition  of  the  Middle 
Glacial,  whica  rests  upon  these  sands  wherever  they  occur.  The 
removal  of  the  Chillesford  Clay,  the  authors  consider,  was  Mne 
in  part,  if  not  in  all,  to  the  great  denudation  between  the  Lower 
and  Middle  Glada),  which  gave  rise  to  the  unconformity  dis- 
cussed under  tbe  second  head.  This  naooniiMmitT  th^  illustrate 
by  lines  of  section  traversing  most  of  tbe  river  valleys  of  Central 
and  East  Norfolk  and  Snflblk.  These  show  that  such  val'cys 
were  excavated  after  the  deposit  of  the  Contoitetl  Drift,  and  out 
of  that  formation  and  the  beds  tmderlying  it.  They  also  show 
that  the  Middle  and  Upper  Glacial  have  been  bcdd^  into  theie 
valleys,  as  well  as  spread  iihe  middle  only  partially,  bat  tbe 
upper  more  uniformly)  o\rcr  the  high  grounds  formed  of  contorted 
diifc  out  of  «hich  they  were  excavated,  and  thus  generally  con- 
ceal, that  deposit,  which  manifests  itself  only  in  (he  form  cf 
occatrional  protruiiom  through  thcee  later  formations,  but  which 
they  consider  constitute*,  though  thus  concealed,  the  main  mass 
<rf'  the  two  counties.  The  authors  also  describe  a  glacial  bed  as 
occurring  at  various  localities  in  the  bottom  of  some  of  these 
valleys,  and  which  in  one  case  they  have  traced  under  the  Middle 
Glacial.  This  they  regard  as  having  been  formed  in  the  interval 
between  the  dcsadation  of  the  valleys  and  their  subsequent  .'^uh- 
mergence  beneath  tbe  Middle  Glacial  sea ;  and  inasmuch  as 
such  valley-bed  iavariahly  rests  on  tbe  chalk  in  a  highly  gUciatcil 
condition,  they  attribute  its  formation  more  probably  than  other- 
wise to  tbe'action  of  elacien  occupying  the  valleys  dniing  an 
inter-glacial  interal  ordi7  liad.  They  also  suggest  that  it  this 
was  so  it  Is  pfobebie  Ibet  tbtt  tte  fotest  end  maronwlifcwns  bed 
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of  Kcssingluid,  instead  of  being  cocv-al  with  the  prc-^^lacial  one 
of  the  Cromer  coast,  may  bclonjj  to  this  inter-j^lacial  interval — 
that  is  to  sav,  to  the  earliest  lari  of  it,  before  the  glaciers  accu- 
mulated in  the  valleys,  and  when  the  climate  wxs  more  temperate, 
any  iimilar  deposits  in  these  intcr-glacial  valleys  having  been  for 
the  most  part  snbicqucnlly  ploughed  out  by  the  action  of  the 
glaciers.  In  dLscusiiiiij  the  subject  under  the  third  head  the 
authors  point  out  the  mnny  perplexing  features  which  are  con- 
nected with  the  position  and  ilislriliuiion  of  the  Middle  Glacial 
fdrniatif.n  ;  and  whik-  tlicy  admit  that  as  to  one  or  two  of  these 
the  theory  whicli  t^ty  uflcr  affords  no  explanation,  they  suggest 
that  llie  theory  of  thii  formation's  orij;in  which  best  meets  the 
ca.  c  is  .n  folio  vs,  viz.  : — -As  the  country  became  rc-uibmcrged, 
and  ai  the  valley  j^lacicrs  retreated  before  the  advancing  sea,  the 
land-icc  of  the  mountain  districts  of  North  Britain  accumulated 
and  descended  into  the  low  ground-;,  s;i  that  by  the  time  Mast 
Anglia  had  become  re  submcrgcd  to  the  extent  of  between  300 
and  4C0  feet,  one  branch  of  this  ice  had  reached  the  borders  of 
the  counties  of  Norfolk,  Suffolk,  I-lsscx,  Herts,  an!  licdforil, 
ploughing  out  and  dcstro)  in;;  any  lower  glacial  b«iis  that  had 
bten  deposited  over  the  intervening  counties  upon  which  it  rested, 
and  over  which  we  ouglit  otherwise,  having  regard  to  the  depth 
of  the  earlier  submergence  under  which  they  were  accumulated, 
to  find  them,  but  do  nsit.  The  Middle  Glacial  formation,  con- 
sisting of  sand  and  grr.vcl,  they  attribute  principally  to  the  action 
of  currents  washin^;  out  and  distributing  the  morainic  material, 
which  was  extruded  on  the  s<a-bottom  by  this  land-ice  ;  that  ice 
itself,  by  keeping  <iut  the  sea  over  all  the  country  on  which  it  rested, 
whicJi  was  then  bc!owthe  sca-level,  preventing  the  deposit  of  the 
Middle  Glacial  in  those  parts.  The  termination  of  this  current 
action  was  accompanied  by  increased  tnbmergence  and  by  a 
giadual  retreat  of  the  land-ice  northwaids  to  the  mountain  dis- 
tricts, until  Britain  was  left  in  the  condition  of  a  snow-capped 
archipelago,  from  which  eventually  the  snow  disappeared  and 
the  land  ca  ergcd.  To  the  moraine  extruded  from  the  base  of 
this  ice  and  into  deep  water  they  refer  the  otigin  of  the  Upper 
Glicial  Clay,  the  moraine  material  remaining  partly  in  the  posi- 
tio  i  in  which  the  ice  left  it,  and  partly  lifted  by  the  bergs  which 
became  detached  from  the  ice.  Such  part  of  it  as  was  lifted 
was  dropped  over  the  tea-bottom  at  ni>  great  distance  from  its 
point  of  extrusion,  and  in  that  way  the  marine  shells  occurring 
in  a  seam  of  sand  in  the  mid^t  of  this  clay  at  Dimlington  and 
15iidlington  on  the  Yorkshire  coast  becime  imbedded,  the  mol- 
luica  which  had  established  themselves  on  the  surface  of  this 
ROraine  mateibl  having  been  thus  smothered  under  a  lifted  mass 
of  the  tame,  which  was  dropped  from  a  berg.  The  authors 
point  oat  that  precliely  in  the  same  way  in  which  the  Middle 
Glacial  is  found  stretchin,;  out  southwards  and  eastwards 
beyond  the  Upper  Glacial  Clay  in  Suflolk  and  in  Herts,  and  is 
incceeded  by  &uch  clay  both  vertically  and  horizontallf,  so  does 
the  earlier-formed  part  uf  the  Upper  Glacial  Clay,  or  that  with 
dialk  dSris,  st'etcli  southwards  beyond  the  later-formed  pait, 
or  that  destitute  of  such  dJiris,  and  is  succteJed  by  it,  both 
vciticaHy  and  horitoniatly.  Tliis,  they  consider,  shows  that  the 
Middle  and  Upper  Glacial  deposits,  which  constitute  an  un- 
broken succession,  were  due  to  the  gradually  receding  position 
of  the  land-ice  during  their  accumulation,  the  sequenrc  bcmg 
Icrmtnated  with  the  .Muel  Tryfacn  and  Macclesfield  Gravels, 
which  were  accumuUted  during  the  disconnection  and  gradual 
diiappctruoe  of  the  ice,  and  while  the  Uod  (till  continued 
deeply  aobmeised. 

Anthropological  Institute,  November  14.— Col.  A.  Lane 
Fox,  F.  K  S.,  jir-.iiilent,  in  the  chair. — The  president  read  a 
pj|)tr  on  ih  •  \'>'.x^V  r.,iij;!i  Tumulus,  Dyke  Road,  Urighton, 
explored  by  lum  in  iS-;.  'i  his  tumulus,  abou"  t*o  miles  from 
another  openeil  in  l.^j*!,  ssliuli  cuitained  tin-  .nn  iL-r  cii|i,  bronze 
dagger,  Ace,  now  in  the  15iij;hloii  Muicuin.  .i.a:,  fu^n  J  to  contain 
towards  the  centre  a  layer  ot  charcoal  1'  10  l.el  -w  the  suri.izc, 
and  extending  to  a  radiu*  of  20  feet.  Tins,  on  beinfj  micrt . 
scopically  examined,  was  lii.  tiii  t  :i  be  oak  charcoal.  Portions  of 
ribs  of  goat  or  sheep,  ixjtchctl  apfjarcnily  with  a  flint  saw,  were 
found,  a  piece  of  Ilritish  (loUery,  and  in  the  cen'.re  <>f  llie  tumu- 
lus, in  an  oblong  grave  S  feet  by  12  feet,  uas  fu.in-l  .1  ske'cton  in 
a  ciouchn.g  I'OSUion,  six  lect  below  the  surface,  atul  ciu  lied  llat 
by  the  supiiincumbent  earth,  the  face  towanls  the  south  cas*. 
H  htse  remains  I'lot.  !•  lower  a^cnlxs  to  a  fctnalc  ol  ab.jut  5'  6 " ; 
atout  two  fett  (rum  the  feel  Iiy  a  tine  bfoii,!e  dagger  4"  in 
lengih,  with  the  rivets  for  attaching  it  tu  its  l:,urlic.  A  curious 
food-cnp  with  peculiar  omamcntalion  on  one  side,  and  also  two 
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quantity  of  small  flat  beads,  originally  strung  together,  were 
found.  These  objects  belong  to  the  lime  of  interment.  Two 
flint  scrapers  were  also  found  near  the  body.  The  chief  i>ecu- 
liarities  of  this  find  are  the  presence  of  a  da^'gcr  with  a  female 
skeleton  and  the  curiously-ornamented  food. cup.  The  [ircsident 
then  read  a  peper  on  the  exploration,  in  1K75,  of  the  ditch  and 
tumulus  in  SenCnid  Cunp.  In  the  ditch  at  i  foot  below  the 
present  surface  were  found  one  or  two  pieces  of  roedixval 
pottery,  then  Romano- British  at  about  3  feet,  and  below  this 
chalk  rabUe  evidently  filled  in,  till  the  original  bottom  at  7  feet 
was  fooad.  The  tumulus  inside  the  rampart  was  examined,  and 
a  larige  flint  scraper  and  a  piece  of  Bnti-vh  potter)'  were  found  .^t 

2  feet  Below,  at  a  depth  of  3  feet  5  inches,  five  llint  siws 
and  more  British  pottery  were  found,  also  fragments  of  a  flint 
hammer  and  a  polished  flint  celt,  originally  5  inches  long,  but 
broken  into  three  pieces  ;  one  of  the  etlges  was  chiii]>ed  to  make 
a  new  edge.  The  tlint  haiiinier  was  formed  from  a  sea-worn 
flint  pebble.  The  flint  celt  ha  1  evidently  been  fractured  three 
or  four  times  at  the  place  of  interment.  Scrapers  and  fragments 
of  pottery  and  a  broken  but  well-shaped  barbed  arraw-head  were 
also  found.  No  trace  of  bone  was  found. — Mr.  I",  (i.  II.  Price, 
r.G..S.,  then  read  a  piper  on  excavations  in  the  Romano- lUitish 
cemetery  at  Scaford,  .Sussex,  by  himielf  and  Mr.  John  K.  Price, 
F.S..\.  The  authors  described  the  cemettryand  the  cuttings 
they  n;adc  injit    The  surface  soil,  extending  to  a  depth  of  about 

3  (cet,  contained  Urge  quantities  of  flint  scrapers,  flakes,  and 
iragmeoU  of  pottery.  Several  urns  were  met  with  at  a  depth  of 
3  feet  6  inches  from  the  surface,  which  contained,  in  addition  to 
the  usual  calcined  Ixjnc*,  thin  iron  naiU  with  large  heads,  flint 
flakes,  and  bron/e  fibulx.  The  objects  found  in  the  above  exca- 
vations  were  exhibited,  and  a  di>cussii.non  the  three  papers  took 
place,  in  which  the  president  an<i  others  joined.  Mai)s  and 
sections  illustrated  the  papers. —Photographs  of  a  so-called 
homed  man  from  Akim  were  cxliibited  by  Mr.  Hay  per  Mr. 
Fnndt  Calton.  F.R-S. 

Physical  Society,  November  18.— Prof.  G.  C.  Foster, 
prciricn!,  in  the  chair.  -The  .following  candidates  were  elected 
n.eitil'cri  of  the  Society  : — Major  W.  Malcolm,  R.F..,  Prof.  J. 
M.  I'utser,  iJr.  W.  Francis,  .Mr.  G.  Johnstone  .Stoiicy,  and  Mr. 
D.  Mac.Mpin. —  Mr.  TjK.ir  re.ui  ;i  \<jy:x  i.m  the  cohesion  and 
capillary  action  ol  tilais  ol  waltc  uiiJei  various  conditJuns  The 
au'hnr  endeavours  to  Ciiminate  the  action  of  all  forces  except 
th.i!  of  j^ravity  by  irarncrsin,;  his  "  valves  "  in  water.  The  models 
which  he  cshil>iied  consisted  of  glass  tubes  about  3  inches  in 
diameter  and  6  in.  lies  higii,  Idled  with  water  and  containing  each 
a  pi>;i<n,  which,  on  being  raised,  was  capable  of  lifting  by  cohe- 
sion a  heavy  mass  of  metal,  the  nature  of  the  surfaces  in  contact 
differing  in  iht  instruments.     From  experiments  with 

them  he  concludes  that  the  lime  during  which  a  heavy  valve  can 
be  supported  depends  upon  the  size  of  the  surface  of  contact,  the 
difference  of  pressure  within  and  without  the  moving  parts,  and 
the  smo<iihnc-ss  of  the  valve.  On  the  contrary,  dry  bodies,  such 
as  Wh.lAorth'a  surface  planes  will  adhere  for  an  indefinite 
period.  Mr.  TyK-r  ^  risiJers  that  the  supporting  of  a  body  in 
water  is  due  to  a  liiilcrcace  of  pressure  in  the  water  it.sclf,  and 
he  adduced  Giffard's  injector  as  showing  that  such  differences 
can  take  place.  Me  has  aUo  studied  the  form  as5ume<l  by  a 
driip  of  water  at  a  tap,  and  considers  that  when  a  fly  w.-ilks  on  a 
ceiling  its  weight  acts  in  the  same  manner  as  the  heavy  valves  in 
the  models  exbibi'cd.  — Prof.  Shelley  exhibited  some  of  Sir 
Joseph  VVhitworth's  surface  planes  and  gauges,  and  showed  their 
bearii;g  on  the  subject.  — I )r.  Stone  then  projected  on  to  the 
sciten  the  spectra  produced  by  the  dilTiaciion  gratings,  which.he 
cxhriii  c  1  at  tlie  last  meeting  of  the  Society.  When  received  on 
a  sciLcii  r.i  .1.  disi.uice  of  about  25  feet  they  showed  bright  bands 
in  the  tt  l  .11  i  violel,  alter  tralls^Ili^>;l m  through  a  Strong  soltt- 
(i.iii  ot  1  i  iiu.in-auaic  of  pot^ibh.  Ml.  Clarke  has  since  ruled  for 
him  :ji.itini;s  on  the  backs  of  rit;lit-angled  prisms,  and  Dr.  Stone 
has  cL:;iiemeiJ,  by  means  of  glycerine,  or  oU  of  eassia,  grating! 
00  ^lavi  and  steel  on  such  i>rismf.  The UbCS  Wm  tWO  tOOUand 
and  three  thousand  to  the  mcb. 

Institution  of  CivU.Engineers,  November  ai. — Mr.  George 
Robert  Stepheneoo,  pmidcnt,  in  the  chair.— The  paper  reftd 
was  on  the  fractorc  or  nUlwmy  thrcs,  by  Mr.  W.  W.  BenunoBt, 

Assoc  Inst  C.E. 

Victoria  (Philosophical)  Institute,  Dccciuljer  4.— Mr.  C. 
Brooke,  F.  R.S.,  in  the  chair. — It  was  stated  that  the  Society 
now  numbered  713  members.— A  paper  on  the  Egyptian  myth 
of  Ra,  ^  Mr.  W.  B.  Coopv,  «h  iMd. 
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Philosophical  Society,  November  6,  1876.— Mr.  J.  W.  L. 
Olaisher  made  a  communication  to  the  Society  on  a  formula  ot 
Cauchy's  for  the  evaluation  of  a  class  or  definite  integrals. — Prof. 
Huehcs  exhibited  three  scries  of  specimens  in  illustration  or  the 
mode  of  (i)  formation,  (2)  weathering,  and  (3)  fracture  of  Hint, 
the  fint  two  hein^  selected  chiefly  with  a  virw  to  the  last  He 
pradhMed  proofs  th.it  the  snnpoced  faulted  and  re-cemented  flints 
were  generally  only  flint  tnat  had  irrcfjnl.irly  replaced  join!'- 1 
dialki  the  formation  of  the  flint  being  arrcsle  1  hy  the  jnin*  --.  It 
the  ca^e  of  the  banded  flints  he  exhibited  and  distin(;uished  two 
kinds — one  in  which  infiltration  had  taken  place  all  round  the 
OOtside,  often  a  pool  test  of  ihe  drifl  orifpn  of  ctttain  fragments  ; 
and  the  other  in  which  a  difference  of  texture,  due  generally  to 
some  included  organism,  had  determined  an<l  limited  the  areas 
over  which  infiltration  had  produced  bands  of  colour.  He 
pointed  out  that  these  differently  coloured  included  portions, 
whether  banded  or  not,  affected  the  fracture,  as  they  aho 
depended  upon  the  texture  of  the  flint,  but  that  the  bandi'them- 
sdVes  lud  little  or  no  influence  upon  the  fracture.  He  then  drew 
attention  to  a  scries  of  specimens  which  showed  that  when  Aiot 
or  other  material  of  a  similar  texture  w-is  struck  byaoyol^eet 
such  as  a  rounfl-hcadcd  hammer,  so  that  the  blow  was  sym- 
metrically distributed  over  a  small  area,  a  bruise  was  produced 
which  on  wcatheiing  flaked  ofl*  all  mund  a  small  cone  having  an 
anele  at  ite  apex  of  about  1  icr°,  and  that  when  the  whole  iiad 
flaked  iway  a  smooth  basin  was  left.  Bat  if,  and  only  if,  the 
blow  was  sufficiently  intense  to  break  flfait  ap,  this  cone  was 
found  to  truncate  a  larger  cone  whose  apex  had  an  nngle  of  atmut 
30^  H«  pointed  out  that  modifications  of  this  double  cone 
structure  explained  the  "rinp"  and  "tmlb  of  percussion" 
which  were  appealed  to  as  evidence  of  the  direction  of  biom  on 
which  aifuiMBls  were  founded  as  to  the  origin  of  loae  (lone 
impkmcnls. 

Par  IS 

Academy  of  Sciences,  November  2y. — Vice-.Vdniiral  Paris 
in  the  chair. — The  follouinp  papers  wcrt-  read  : — On  the  crystals 
of  magnetic  oxide  of  iron  fotnicd  duTin,;  the  ro.vs;ing  of  a  sp.ithic 
ore,  by  M.  rou5sinf;ault.  —  On  vari  ni^  wr.rks  of  hydraulics,  exe- 
cuted by  iSse  ancii  nts  in  the  rnvinms  of  Rome,  by  P.  Secchi. 
lie  notices,  shortly,  an  invettc  l  siphon  3';uciiuct  at  Alatri,  a 
complete  system  nl  dr-iinagc  there,  moile  of  supplying  purified 
rain-water  to  t!ic  t  'nn  of  .Si  :;ni,  filtration  througli  po-o.is  s  ills, 
mode  of  cool iiij;  the (y/u/a.  and  of  rcniovin^;  catlionate  of 
lime  from  water.  P.  Secchi  has  found  the  spring  which  fur- 
nished the  (Jj/Kfl  U/ui'ii :  its  temperature  is  17  '  to  18  C.  in  winter, 
and  it  cannot  have  been  over  I S"  when  the  ancients  used  it; 
this  >hows  the  extrciiit  slowness  of  cooling  in  the  interior  of  the 
globe. — On  a  remarkable  f.ill  of  hail  obscived  at  Grotta  Ferrita, 
by  P.  Secchi.  The  hail  cloud  appeared  like  an  itumcnse  br.ll  of 
co'.tnii  or  wool,  and  it  advanced  with  a  whirling  movement  from 
soulli  cast  to  north-we^t.  The  first  rain  dr.ii  s  wcr>  very  large, 
at  le>ist  I  cubic  centimetre.  The  h.iil-t  inr>  uhi  !i  follo*ed 
were  formed  of  groups  of  ciystals  like  ih.  r.f  gathered 
round  an  irregular  mass  o'  ice.  Thc^c  groiiji^  wci^jlinl  .50  to  60 
grammes  ;  certain  blocks  at  Marino,  300  graiiin^cs,  limind 
grains,  with  concentric  layer?,  were  very  few.  P.  Secchi  tliinks 
electricity  not  the  cause  but  Ihe  effect  ol  hail. — On  the  composi- 
lion  of  gan  coiton,  by  Prof.  Abel.  Tliis  refers  to  a  rote  by 
MM.  ChaiDptijU  and  Pellet.— On  a  ne\\  elecii;c  Tc;i!il>ion  and 
its  application  to  the  theory  of  comets,  by  MM.  Ktitimgcr  and 
Urbanitzky.  Operating  with  air,  oxynien,  li) i-ri'g'-i),  nitrogen, 
&c.,  in  Ocis-slcr  tul  c^,  they  got,  under  pr^  -vart;.  ol  J  to  S  mm., 
the  usual  attraction  in  the  luminous  column  when  the  finger,  or 
any  conductor  was  brought  ntar  ;  but,  pursuing  the  rarclactinn 
further,  a  repulsion.  Uting  a  tube  like  .ai  cle;lric  egg.  the 
nebulous  light  w.i'^  like  the  tail  of  a  comet,  an  i  the  repulsion  was 
very  strong,  and  manifest  at  a  great  distance.  <  »n  the  portative 
force  of  hor.sc-shoe  rr-ignots  ;  extract  from  memoir  by  M.  van 
der  Willigen.  To  .saturite  his  imgnrlshe  places  them  vertically 
with  their  poles  on  those  of  a  KulimkorlT  coil,  the  circuit  of 
wh'ch  he  open',  and  closes  several  tioics  ;  the  magnetism  in  the 
iij.igncls  tlun  rc-iches  its  maximum,  even  supcr-a  uration.  .\'tcr 
the  last  opening,  he  slides  the  magnet  carefully  towards  tlie  edge^ 
of  the  polar  planes  of  tlic  electro. magnets.  Then  he  puts  the 
well-cleaned  suptmrt  before  the  magnet,  inclining  the  latter 
slowly.  Iir.mc^liatcly  the  ■^upiiort  has  joined  the  magnet,  the 
latter  can  be  removed  without  eCCort ;  its  portative  force  it  then 
acnrl]r«fhiidptcaleraMifhep«nnMi«Bt  portMhrafbree  of  M. 


voii  Wettetai'l  best  mijptetsL   Thk  state  of  supersatumtion  he 
m.akes  the  starting-point  of  his  reseaiches.  — Reisearches  on  the 
vitality  of  the  eggs  of  phylloxera  (second  paper),  by  M.  B.\1biani. 
He  emniines  the  action  of  alkaline  smplioeaibonatcs,  sulphide  01 
carboOi  md  empyreumatic  prodnets. — ^Tieatment  of  phylloxerised 
vines,  If  M.  Boiiean.— On  a  q  ieuioo  ofbalUstics,  by  M.  Astier. 
— On  the  datenflinatioB  of  groups  formed  of  a  finite  number  of 
linear  sabittaliaas^  hjr  M-  Jordan.— On  the  application  of 
methods  of  msthtmstical  physics  to  the  stndy  of  holies  ter- 
minated hfCfdUa,  Iqr  M.  Darboux.— Construction  for  a  point 
of  the  cnrve  of  Blsneetioa  of  two  surfaces  with  the  centre  of  the 
oicdfttiag iVheRottUs  carve,  by  M.  Mannheim.— Explanation 
of  actions  at  a  distsnce:  graviutioo,  electric  actions,  by  M. 
Picart.    He  explains  alt  phenomena  by  matter  in  motion.— 
Crysuls  of  gallium,  by  M.  Leooq  de  Boisbaudran.  These 
are  octah^dm  imncated  at  the  base ;  the   angles  indi- 
cste  m  «uno4hoatbic  form.  —  Note  on   the  determinsiion 
of  flsfisrs  hf  means  of  titrated  liqnors,  by  M.  Ferrot.— 
Second  note  on  testing  for  fuchsine  in  wines,  by  M.  Ford  ts. 
— Researches  on  the  real  origin  of  nerves  of  general  sensi- 
bility in  the  medttlla  oblongata  and  the  spinal  word,  by  M. 
Pienet.— On  the  physiological  action  of  temperatures  below  lero, 
on  siitc-worm  grains,  by  M.  Dadaux.   To  the  Unit,  at  leas', 
of  -  10",  the  effects  prodaced  on  the  grain  bf  lowering  the 
temperature  are  comparable  in  their  nature,  and  differ  only  in 
their  intensity ;  this  intensity  does  not  increue  or  dceresae 
rc^ulirly  with  the  temperature,  but  presents  a  maximum  foracer- 
tam  point  of  the  thermometfic  scale.    This  physiologi.:al  zero  of 
the  grain  is  probabljr  a  little  above  the  oriinarv  zero. — On  the 
structure  of  the  optical  system  in  crustaceans,  of  M.  Chatin. — 
•Synoptic  table  showing  the  distribution  of  fossil  molluscs  in  the 
Tcrtisry  layers  of  the  Parijvalley,  by  M.  .Meunier.— On  a  crystal- 
lised silicate  of  bar>ti  obtained  artificially,  by  M.  Pisani. — On 
the  study  of  the  barometer,  by  M.  Wickenheimer.    1.  The  mean 
of  barometric  observations,  made  at  any  huur  for  all  the  days  of 
the  month,  gives  a  constant  number,  whatever  the  hour.   2.  The 
barometric  height  passes  two  maxima  an  !  two  minima  daily,  j. 
The  annual  barometric  mean  is  constant  for  all  hours  of  the  day. 
— OtMcrvation  of  descending  tromhes,  made  at  the  Cape  of 
Anlibc%  November  31,  ttjS,  by  M.  FerverL 
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MCLENNAN'S  STUDIES  IN  ANCIENT 
HISTORY 

Sindit  s  in  Attcicnt  History,  Comprisini^ a  Reprint 0/ Primi- 
tive Marriage.  By  John  Ferguson  McLennan,  M.A., 
LL.D.,  Advocate  (London :  Qoaritch,  187&) 

THE  learned  and  ingenious  aottor  of  "  Primitive 
Marriage"  has  in  this  volome  icpublitbed  that 
excellent  work,  appending  to  h  his  paper  on  "Kinship  in 
Ancient  Greece,"  which  originally  appeared  in  the  Fort- 
ni^ly  Review,  and  some  essays,  in  which  he  discusses 
Bachofen^  "  Das  Matteirecht,"  Morgan's  work  on  Re^ 
lationships,  Sir  Hcnrj-  Maine's  views  on  the  consdtution 
of  the  Ancient  Irish  Family,  and  the  .chapter  on  Marriage 
la  my  «  Origin  of  Chrilisation.* 

Bachofen  supposes  that  in  the  first  stajje  of  the  develop- 
ment of  the  family  marriage  was  unknown  ;  and  his  theory 
it  that  at  length  the  women,  being  by  n.ituii:  nolrfer  and 
more  sensitive  than  the  men,  and  impelled  moreover 
by  strong  religious  aspirations,  combined  to  put  an  end  to 
this  system,MdtO  introduce  marriage.  For  this  an  appeal 
to  force  became  necessary  and  was  soccessfiU.  The  result 
of  the  victory,  moreover,  was  that  the  women  daimed  and 

established  a  superiority  n.er  the  n:cn  ;  they  were  the 
lieads  of  the  family  ;  after  them  the  children  were  named ; 
through  diem  the  rights  of  sneeesiioD  tieie  traced,  and 
tlicy  even  exercised  a  political  as  well  as  a  domestic 
supremacy.  At  length,  however,  men  reasserted  their 
ei^;inal  rapremacy  ;  they  reconquered  the  first  place  in 
die  family  and  the  state,  established  their  ripjht  to  the 
InherHancc  of  property,  and  to  confer  their  names  upon 
their  children.  Mr.  McLeaMAll  COil^ders  that  Bachofen's 
"  methods  and  results  are  equally  unscientific ; "  he  points 
out  that  the  system  of  inheritanoe  through  females  is 
really  no  evidence  of  female  superiority,  but  .-irises  partly 
fiom  marriage  not  being  monogamous,  or  such  as  per- 
mitted the  certainty  of  fiidierfaood,  and  purdy  alsot  he 
considers,  from  the  fact  of  women  not  yet  living  in  their 
husbands'  bouses.  At  the  same  time  he  fully  concedes  to 
Bachofen  the  honour  of  being  the  first  to  point  out  that 

a  systcni  of  kinship  throujjh  mothers  only  had  genenDy 
preceded  that  through  the  male  line. 

Nor  is  Mr.  McLennan  more  disposed  to  accept  the 
theory  of  Mr.  Morgan,  which  indeed  he  characterises  as  a 
"wild  dream,  not  to  say  nightmare,  of  early  institutions." 
Mr.  McLennan  supposes  that  in  Mr.  Morgan's  opinion  his 
trilial  organisatieii  was  an  institution  intentionally  de- 
signed to  prevent  the  intermarriage  of  near  relations.  In 
support  of  this  he  quotes  the  p  t  sA^ie  in  whij'i  Mr.  Mor- 
gan says It  is  to  be  inferred  that  the  tribal  organisa- 
tion was  designed  to  woric  out  a  rdbrmation  wMi  respect 
to  the  intcrmarriaj^e  of  brothers  and  sisters." 

From  this  and  other  passages  a  previous  writer  in  this 
journal,  and  I  mysdf,  had  supposed  diat  Mr.  Moigan 
rcgardetl  the  steps  in  his  system  of  development  as  arbi- 
trary and  intcntiunal. 

Nor  do  I  even  now  sec  how  we  could  have  arrived  at 
any  other  conclusion.  Mr.  Morgan  has,  however,  ex- 
plained that  this  is  not  his  theory,  and  I  am  not  therefore 
sore  whether  dther  Mr.  McLennan  orldiorai^y  under- 
Vou  XV.- Na  37a 


stand  Ids  i^ew.  The  sohdon  wtnch  he  has  given,  how- 
cvi  r,  of  the  origin  of  the  family  in  Mr.  McLennan's 
opinion — failing  to  explain  the  phenomena  must  sink 
below  the  level  of  reasonable  guessing,  to  wUch  levd 

indeed  it  must  have  sunk  even  had  it  expliined  the 
phenomena,  if  by  any  other  set  of  mere  conjectures  the 
phenomena  could  be  equally  well  explained." 

Mr.  McLennan  himself  considers  that  the  earliest  form  of 
marriage  (if  indeed  it  can  be  so  called)  was  that  still  pre- 
valent amongst  the  Nairs  of  Malabar,  in  which  one  wife 
was  married  to  several  husbands  not  necessarily  related 
to  one  another.  Under  this  system  the  idea  of  relation- 
ship naturally  took  the  form  of  kinship  through  females. 
Family  property  went  ultinutely  to  the  daughters  of  their 
sisters ;  a  man's  heirs  being  in  the  first  place  his  brothers* 
and  subsequently  his  sister  s  children.  From  the  Nair  sys- 
tem was,  in  Mr.  McLennan's  opinion,  gradually  developed 
(in  many  cases  through  an  intetinediate  form  anciently  pre- 

valent  in  Britain)  the  Thibetan  species  of  polyandry  in 
which  the  sons  of  a  house  took  one  wife  between  them- 
This  change  eventually  introduced  kinship  through  males. 
It  involved  the  breaking  up  of  the  primitive  form  of  the 
family,  .and  led  in  time  to  the  transference  of  the  govern- 
ment from  the  mother  to  the  father.  Af  ter  this  the  prac- 
tice of  monandry  arose^  the  younger  brothers  making 
separate  marriages,  and  thus  Thibetan  polyandry  died 
out,  k'lving  l3rli;nd  it  t!ic  I. evirate,  th.U  to  the 
obligation  of  brothers  to  marry  in  turn  the  widow  of  a 
brother  deceased,  a  custom  which  tiie  OU  Testament  has 
rendered  familiar  to  us.  The  Lcvirate  next  died  out,  and 
thus  the  family  slowly  assumed  the  form  to  which  we  are 
accustomed.  It  will  thus  be  seen  that  the  keystone  of 
Mr.  McLennan's  system  is  the  practice  of  polyandry, 
which,  indeed,  under  his  theory  is  a  necessary  stage  of 
the  devdepment  of  the  family  relationship^  1  cannot, 
however,  regard  polyandry  as  having  been  a  general  and 
necessary  stage  in  human  development  I  have  therefore 
suggested  that  individual  marriage  rose  out  of  capture. 
That  just  as  a  warrior  converted  to  his  own  use  the 
aniruds  which  he  captured,  and  made  slaves  of  the  men,  so 

he  made  a  wife  of  any  wonun  whom  he  admired,  the  cap- 
ture giving  him  a  right  which  the  other  men  of  the  tribe 
didnotshare.  This  view,  indeed,  seems  so  natural  that  I 
wonder  it  had  not  been  before  suggested  ;  and  I  obser\'e 
that  one  or  two  recent  writers  have  treated  it  as  a 
recognised  and  well-lcnown  fact,  whereas  it  cannot 
at  present  claim  to  be  more  than  an  individual  theory 
which  none  of  the  authorities  on  such  a  question,  such  as 
Mr.  Darwin,  and  Mr.  McLennan  himself,  have  as 
yet  accepted.  Mr.  McLennan,  indeed,  denies  that  ay 
views  are  "in  die  least  degree  probable,"  and  If  suck  a 
question  could  be  decided  b.  ,1  itliorit  *  ,  I  should  at  oaoe 
bow  to  bis  decision.  Such,  however,  is  not  the  case,  and 
I  win  only  say  that,  before  my  work  was  published,  I 
h.ad  foreseen  and  weighed  as  carefully  .as  I  was  able, 
the  objections  which  Mr.  McLennan  has  now  brought 
forward ;  and  that  I  then  thought,  and  stiU  think,  that 
I  have  satisfactorily  replied  to  them.  The  fundamental 
objection  which  Mr.  McLennan  urges  I  did  not  indeed 
expect  him  to  allege.  Like  Bachofen,  1  commence  widl 
a  time  when  marriage  did  not  exist.  Mr.  McLennan, 
however,  replies  Sir  John  Lubbodc  has  not  only 
fidled  to  showdiat  the  tnitia!  HtMgt  of  his  scheme  ever 
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existed,  but  has  f^led  also  to  mikc  it  in  any  ttc  least 
d^giee  probable  that  it  ever  existed  "  (p.  449}. 
I  «ni,  in  fcply,  ooBtent  mytdf  heve  with  qwitiiH;  one 

authority  only  for  the  existence  of  my  first  sta^e,  an 
authority  tor  whom  I  have  the  highest  respect,  namely, 
Mr.  McLouian  himself :— "  I  conceive,"  he  says,  "  that 
marriage  was  at  first  unknown  f  in  fact,  the  initial  state 
in  his  system  is  practically  the  same  as  in  mine ;  the  dif- 
ferences between  our  views  lie  in  the  subsequent  stages. 

Ill  his  last  csoy  Mr.  McJLeoaaa  discusses  Sir  Henry 
Midne^  views  on  the  Aiident  Trish  Fsinfty.  The  ques- 
tion is  very  complex,  and  those  who  have  not  Sir  Henry's 
work  by  their  side  for  reference  will  n<H  &nd  this  chapter 
irery  easy  to  follow. 

The  Irish  family  "  was  saciently  divided  into  four 
groups  known  as  the  'feilfiae^'  '  deirbline,'  *  iarfine,'  and 
*indfiae'  divisions.  ....  Within  tlie  family  seventeen 
members  were  orj^nnised  in  four  divisions,  of  which  the 
junioi  class,  known  as  the  'gcilhne'  divisions,  consisted 
of  five  persons  ;  the  '  deirhfine '  the  second  in  order,  the 
'  iarilne '  the  third  in  order,  and  the  '  indfine '  the  senior 

of  all,  consisted  respectively  of  four  persons  If 

any  person  was  boiB  into  the  '  geildnc '  division,  its 
eldest  member  was  promoted  into  the  'deirbfine,'  the 
eldest  member  of  the  *  deirhfine'  passed  into  the '  iarfine,' 
the  eldest  member  of  the  '  iarfine  '  moved  into  the  'indfine,' 
and  the  eldest  member  of  the '  indfine '  passed  out  of  the 
oqpmkitlwk  altQgMher." 
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GnndiMt  and  Mcmd  cxwfini. 
1  OrciitKnindiont    Bud  tbinl 

Grcu  ^ri:;>!  Kraodtoiu. 

On  many  points^  however,  Mr.  McLennan  dissents 
fivm  tfwi^ews  of  Sir  H.  Maine. 

sir  Henry  M.iir.e,  for  inst.ince,  says,  "The  Brehon 
writers  speak  oi  its  (the  geiltine  division)  consisting  of  a 
faiiier,  son,  grandson,  great-grandsoa,  nod  preat-great- 
grandson,  which  is  a  conceivable  c  ise  of  geilfine  relation- 
ship, though  it  can  scarcely  be  a  common  one."  Mr. 
McLsnnan,  on  the  contrary,  thinks  that  "  it  was,  actually 
or  constructively,  the  only  one — when  the  division  was 
full — when  all  its  possible  members  were  in  being." 

Agaitty  Sir  Henry  MailW  considers  this  strange 
arrangement  to  be  "  a  mooimcat  of  that  power  of  the 
Esther  which  Is  Ae  first  and  greatest  landmark  in  the 
course  of  legal  history." 

Mr.  McLenaan  entirely  dissents  from  this,  and  indeed 
after  diseasing  Sir  Henry  Maioe^  views  with  ingenuity 
and  erudition,  he  conchides  that  the  objections  lie  )ias 
brought  forward  "  are  fatal  to  Sir  Henry  Maine's  account 
ofdwqntem.  He  ha*  fiiSed  to  tiirow  either  on  its 
purposes  or  its  principles.  He  has  made  no  single  feature 
of  it  clear  in  the  li^ht  of  Roman  law,  and,  after  all  his 
Ingenious  reasonings,  has  left  its  main  fiDBtuies  as  myste- 
rious as  he  fotind  them." 

Whatever  conclusions  on  these  subjects  may  ultimately 
be  arrived  at,  everyone  who  reads  Mr.  McLennan's  bode 
Ceei  that  be  brings  to  the  inquiry  an 


amount  of  learning,  and  has  stated  his  views  with  great 
ingenuity.  All  students  of  early  history  will  hope  that  he 
may  have  Idsnre  and  health  to  pnnue  bis  studies. 

John  Lubbock 


OiTJi  BOOK  SHELF 

Science-  in  Sport  made  Philosophy  in  Earnest.  Edited  by 
R.  Routledge,  B.Sc,  F.CS.  (London  :  Routledgc  and 
Sons,  1877.) 

The  title  of  this  book  at  eoce  recalls  Dr.  Paris' "  Philo* 
sophy  in  Spoit  made  Sdeaoe  in  Earnest"  The  author, 

however,  tells  us  In  his  preface,  that  the  reason  he  has 
adopted  so  similar  a  title  is  that  his  original  design  was  to 
re-edit  Dr.  Paris's  well-known,  but  now  antiquated,  book  ; 
finding,  however,  that  mere  patchwork  would  not  bring 
the  book  into  harmony  with  the  present  state  of  science, 
he  determed  to  treat  the  subject  afresh,  and  the  volume 
before  us  is  the  result  of  that  determination.  The  inver- 
sion of  the  title  is,  we  think,  wise,  though  some  will 
object  to  the  use  of  the  word  philosophy  in  the  sease 
meant  by  the  author,  and  will  contend  that  the  term 
physics  sbottld  have  Ken  employed.  The  graver  qaesdm 
IS  whether,  under  any  circumstances,  science  should  be 
taught  by  sugar-sticks.  Our  own  opinion  is  decidedly 
against  all  books  of  this  kind,  and  there  can  be  little  doubt 
intelligent  children  prefer  not  being  trapped  into  the  study 
of  any  subject,  but  like  work  openly  and  honestly  put 
before  them.  -Such  books  as  the  original  editions  of  Mrs. 
Mar<  et's  Corn  crsations  in  Chemistry,"  or  the  altogether 
admirabic  "  Chapters  on  Sound,"  and  other  httle  books 
by  Miss  C.  A.  Martincau,  are  the  best  kind  of  reading  to 
put  into  the  hands  of  children  who  wish  to  learn  the  rodi* 
ments  of  natural  knowledge.  Nevertheless,  Mr.  Roat> 
ledge  has  done  his  woric  extremely  welL  Those  who  like 
science  and  a  story  running  together,  will  here  find  a 
trustworthy,  dearj  ud  accurate  Introduction  to  the  study 
of  physics.  W.  F.  B. 

Muskrvcms  and  Toadstools.    By  Worthington  G.  Snitll. 

(London  :  Hardwickc  and  Bo^^ue.) 

This  is  a  reprint  in  a  separate  form  of  the  descriptions 
illu-.trative  of  two  lar^e  sheets  of  figures  of  edible  and 
poisonous  fungi,  with  the  addition  of  two  key-plates. 
Not  having  been  written  and  liesigncd  for  separate 
publication,  it  is  consequently  not  so  complete  as  it  might 
otherwise  have  been,  and  we  doubt  whether  by  itself  it 
will  prove  of  much  service  in  the  discrimination  of  good 
and  bad  fungi.  Mr.  Worthington  Smith  may  be  accepted 
as  a  safe  and  trustwottby  guid^  having  hinaself  suflTeted 
on  one  or  two  occasions  from  reckless  indulgence  in 
doubtful  species ;  he  is  desiro-.i^  of  sparing  others  like 
sulTerings,  and  approaches  the  subject  fortified  by  expe- 
rience. In  conjunction  with  the  plates  this  key  is  ad- 
mirably suited  to  fulfil  its  purpose  ;  as  a  separate  work, 
wc  dii\ibt  whether  the  author  himself  would  feel  wholly 
satisfied.  If  this  reprint  leads  to  a  wider  acquaintance 
with  the  diagrams,  wh.ch  ought  to  find  a  place  in  every 
schoolroom,  lU  reproduction  in  this  form  will  fully Jusbfy 
the  step  which  the  publishefs  have  taken.      M.  C.  C. 

Bitwtc  ti  the  Danube  and  the  Black  Sea;  or,  Fife  )'cars 
in  tiulearia,  By  Henry  C  Barkley,  C.£.  (London  : 
Jdm  Monay,  1S7&) 

This  book  has  not  been  written  to  take  advantage  of  the 
interest  in  Bulgaria  excited  by  the  present  crisis,  Mr. 

liarkley  really  spent  twelve  years  inTnrkey — the  first  five 
commencing  shortly  after  the  Cruiiean  war,  and  the  other 
seven  at  a  subsequent  period.  He  w.is  etniiloyeil  as  an 
engineer  in  connection  with  a  Bulgarian  railway,  and  had 
ample  opportunities  of  becoming  well  acquainted  with  the 
country  and  the  people.  These  opix>rtunities  he  took 
good  advantage  oi,  and  in  the  volume  before  us  has  re- 
^  corded  his  ioiixessiens  and  adventures  in  sim^  aaA 
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interestiiigttvle.  It  is  a  valuable  festure  that  Mr.  Barkley's 
Mjoum  m  TUfke^  was  sot  mde  dnrio^  lecent  events, 
and  his  narrative  is  not  written  with  a  view  to  advocate 
one  side  or  the  other  in  the  present  anhappy  conflict.  He 

saw  the  Bulgarinns  in  what  may  be  called  their  normal 
condition,  and  had  no  reason  to  be  prejudiced  for  or 
against  any  section  of  them.  He  saw  mvich  to  condemn 
and  a  good  deal  to  praise  both  in  Christians  and  Mo- 
hammedans, but  little  that  was  praiseworthy  in  Turkish 
officials,  "  from  the  Governor-General  to  the  hangman." 
The  work  contains  much  information  on  the  Bulgarians, 
their  characters  and  way^  and  will  be  found  both  inte< 
vettinif  and  histructiveL 

The  District  of  Bakart^anj ;  its  History  and  Statistics. 
By  H.  Bcvcridgc,  I3.C.S.  (London  :  Triibner  and  Co., 
1876.) 

The  publication  of  this  work  is  somewhat  opportune, 
for  under  the  reformed,  if  not  improved,  spelling  of  the 
title,  our  readers  will  no  doubt  recognise  the  district  of 
Backergunge,  which,  with  other  districts  at  the  mouth 
of  the  UoQgbIy,was  reoeittly  overwhelmed  by  one  of  the 
most  disastrous  cyclone-waves  on  teoord.  Mr.  Beveridge 
is  magistrate  and  coUectof  of  the  district,  and  as  such 
has  had  a  good  opportunity  of  becoming  acquainted  with 
it.  ilc  has  evidently  also  read  a  great  deal  on  the  sub- 
ject, and  the  result  is  a  work  which  ought  to  take  a  good 
place  as  a  local  history.  Mr.  Beveridge  describes  the 
physical  features  of  the  district,  its  antiquities  and  early 
history,  the  per^imnahs  and  sunderbur.ds,  treats  of  Go- 
vernment estates,  land  tenures,  the  inhabitants,  produc- 
tions, and  manufactures.  The  second  part  refers  to  the 
eevenl  departments  of  the  administration,  education,  &c. 
Tk&i  distnct,  from  its  low-lying  position  at  the  top  of  the 
ISay  of  Bengali  has  been  ptemMy  siil;|eet  to  the  inmah 
of  the  wave  which  accompanies  cyclones.  Until  die  re- 
cent catastrophe  the  great  event  in  the  history  of  the 
district  was  an  inundation,  evidently  caused  by  a  cyclone- 
wave,  wlii'h  occurred  in  June,  1S22.  According  to  con- 
temporary account,  100,000  persons  lost  their  lives,  and 
as  many  cattle  ;  but  this  must  pale  before  the  recent 
catastrophe,  and  henceforth  October  31,  1876,  will  be  the 
black-letter  day  in  Bdkarganj.  Mr.  Beveridge's  book 
will  be  found  to  contain  a  great  deal  of  really  valuable 
informatiia^  and  if  every  district  in  India  were  treated  in 
a  similar  manner,  we  should  nosseaa  a  library  of  informa- 
tion of  the  fffcatettvalue.  The  voh 
map  of  the  mstrict. 
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LETTERS  TO  THE  EDITOR 

\Thi  Editor  doa  lut  AM himsttf  rtsfonsiMe  for optniont expressed 
fy  Ait  eorrttfOHdaitt.  Nttiher  can  he  undertake  tt  rMtm, 
or  to  torrapond  vilk  the  writers  of,  rejected  maiuucr^lt. 
if»  mtkt  it  taken  of  anenymous  commmmeatitmt.} 

Sea  Fisheries 

Prof.  NkwtOV  has  sent  you  a  lutig  reply  to  my  criticism  of 
hif  Addreu  to  the  British  Association  ;  and  although  it  is 
exceedingly  inconvenient  to  me,  as  I  believe  it  is  .tlso  to  him,  to 
eontinue  the  discussion  at  the  present  time,  I  must  a<ik  you  for 
.'^p  ace,  as  sncn  as  yon  can  spare  it,  to  point  out  as  briefly  as  I  can, 
bow  little  progress  my  friend  has  yet  made  in  his  subject.  He 
was  good  enough  to  itiow  me  his  reply  before  he  sent  it  to  you, 
and  I  then  told  him  I  should  ha>-e  to  meet  bim  on  every  point 
to  it.  Xevertheless  he  sent  it  for  publication,  and  as  the  subject 
appears  to  me  to  be  one  on  which  the  public  ihould  not  be  mis- 
ka,  I  am  compelled  to  ask  space  for  some  comments  upon  it. 

The  Minutes  of  Evidence  given  before  the  Commission,  con- 
sisting of  61,831  quesloDS  and  answen  rather  frighten  him,  and 
he  tumi  to  the  Index  for  help.  Without  a  careful  study  of  the 
evidence  the  Index  is  practically  useless  for  my  friend's  purpose, 
as  I  told  him.  And  some  knowledge  of  the  habits  of  sea-fish  will 
be  exceedingly  valuable  in  enabling  it  to  be  understood.  Tlte 
Index  is  not  a  Prkis.  There  is  intrinsic  evidence  in  Prof.  Newton's 
reply  that  he  named  it,  I  think  I  may  say  solely  from  the  Index, 
•ad  not  from  thf  evidence;  his  tables  01  iadeaie  and  decrease 


and  calculations  of  the  number  of  questions  and  answers  relat- 
ing to  each,  are  obviously  so,  .ind  the  value  of  his  argumeati 
may  be  juHged  of  accordingly.  To  show  what  his  tulct  are 
worth  I  will  uke  two  or  three  entries  in  them  for  examination. 
"  Bitam"  is  the  first,  and  that  fiih  is  said  to  have  increased. 
This  ii  the  ealy  entry  relating  to  hietai  in  the  whole  Index. 
Bream  as*  eommoo  fish  on  very  many  parts  of  oar  coast ;  they 
often  Gongiagrte  in  large  nnmben,  sometimes  on  one  part, 
sometimes  on  Mother ;  they  happened  to  have  been  unusually 
numtrous  off  Hsitiegs  just  before  the  Commissioners  were  theie^ 
and  the  fishermen  accoidlndy  iCGOided  the  increase.  But  tbsse 
is  not  the  slightest  reason  nr  beBeviag  bream  were  then  aoie 
abundant  than  usual  on  our  coasts  generally  ihan  the  reverse. 
** Brill"  has  two  entries,  both  in  the  decrease  column.  In 
one  case  the  evidence  is  that  of  fishermen  in  Start  Bay,  who 
u^ed  the  sean  nets  within  half  a  mile  of  the  beach,  and  who 
were  furioos  ^ainat  the  Brixham  trawlers  for  sometimes  working 
in  the  Bay ;  the  said  trawlers,  up  to  that  time,  arkd  for  the  twelve 
years  since,  finding  no  falling  off  in  the  supply  of  brilL  The 
other  case  was  at  Liverpool,  where  brill  was  mentioned,  ama 
other  fish,  by  the  Inspector  of  the  Fish  Market,  as  having  dig 
nished.  He  m.ide  the  remarkable  statement  that  not  1  percent, 
of  sea-Ash  of  all  kinds  was  brought  to  the  market  in  1864  com- 
pared with  what  had  been  taken  there  twenty  years  before.  As 
the  number  ol  fishing-boats  had  increased  during  that  interval, 
and  the  price  of  fish  was,  if  anyih.ng.  rather  less,  owing  to  the 
large  supplies  sent  by  lailway  hob  the  cast  coast  direct  to  the 
fishmongers'  shops,  and  not  going  into  tte  market,  it  is  very 
clear  tluit  if  the  fishermen  were  getting  a  living  from  the 
I  per  cent,  ih  1864,  they  must  have  been  maldcg  at  least  too 
times  as  much  money  twenty  years  before,  which  is  an  absurdity. 
"  Cod  and  ling  "  come  next.  Here  my  friend  had  better  look 
to  bis  arilhnMti&  There  is  no  doubt  that  cod,  and  haddock 
especially  bad  fallen  off  at  many  of  the  inshore  fishing  graundli 
They  are  both  species  which  have  fluctuated  very  much  in  num« 
hen  in  many  places,  the  haddock  in  particular  making  its 
appeaiance  in  abundance  for  a  season  or  two,  and  then  becoming 
veiy  scarce  ;  or  they  have  left  places  where  they  were  abundant 
for  years  together,  and  again  unexpectedly  returned.  The  last 
report  I  had  from  the  north-east  coast  of  England,  just  three 
years  ago,  was  that  the  line  fishermen  were  doing  well,  aitd  their 
only  complaint  was  of  the  scarcity  of  muHeb  wr  bait.  Bat  it 
was  along  this  coast  that  the  greai  outcry  against  the  trawlers 
arose  in  1863,  which  led  to  the  issue  of  the  Sea  Fisheries  Com- 
mission ;  and  a  great  deal  of  the  evidence  given  there  was  such 
as  might  have  Lmu  expected  under  the  circumstances. 

It  will  be  dif^cnlt  to  treat  the  next  entry  seriously,  but  I 
will  try  to  do  so.  In  a  table  professing  to  show  ttie  increase  or 
decrease  of  the  fishes  with  which  oar  markets  are  supplied, 
he  notes  one  particular  kind  as  having  decreased,  and  he 
counts  the.  two  instances  as  helping  to  prove  that  our  sea 
fisheries  are  on  the  high  road  to  ruiiL  Those  persoiu  who  have 
even  but  a  very  slight  acquaintance  with  sea  fisning  will  be  rather 
surprised  to  hear  that  the  fish  whose  end  is  approaching  is  nothing 
less  than  the  "  dogfish  I "  one  whose  utter  extermination  would 
gladden  the  hearts  of  the  fishermen  from  the  Shetlands  to  the 
Land's  End,  and  from  Dingle  to  Dover.  Hordes  of  these  pre- 
datory and  mischievous  fishes  roam  round  the  coasts  of  the 
Britith  Islands  ;  sometimes  they  swarm  in  one  place,  sometimes 
in  another.  In  the  herring  season  the  destruction  they  have 
caused  to  both  fish  and  nets  has  been  such  that  the  fishing  where 
they  were  has  been  almost  entirely  stopped  for  nights  together, 
and  the  long-liners  also  suffer  severely  from  them.  They  are 
said  to  have  seriously  interrupted  the  Yarmouth  herring  fisheiy 
this  year  ;  and  the  official  report  for  1875  from  the  coastguard  at 
KUlit>egs,  in  Ireland,  states  that  the  dogfish  had  so  much  in- 
creased that  Donegal  Bay  had,  on  several  occasions,  been  appa- 
rently cleared  of  fish  by  them,  and  that  the  nets  were  constantly 
full  of  them.  It  may  be  well  said  that  happy  is  the  couatiy 
whose  dogfish  are  dcaeasing !  Would  that  I  endd  believe  Oqr 
were  becoming  scarce  in  our  own  ! 

Prof.  Ncwtorr  has  evidently  been  taken  in  by  a  heading  in  the 
Index,  thus— "  Dogfish,  consumption  of."  The  explanation  is 
as  amusing  as  it  is  simole.  In  Morecambe  Bay  some  of  the 
fishermen  catch  the  dogfish,  and  after  skinning  it  and  removing 
the  bead  and  tail,  send  it  under  the  name  of  "  Darwen  Salmon 
to  the  Blackbum  and  Preston  weavers,  who  are  the  only  persons 
who  will  buy  it.  This  is  the  only  case  I  ever  heard  of  in  which 
the  hated  dogfish  was  not  knocked  on  the  head  and  throwu 
overboard  whenever  there  was  a  chance  of  doiitt  so. 

liad  I  snaoe  at  ooBunend  I  oonld  enlam  on  uaae  tahlns  bnt 


uiyui^cG  Ly  Google 


1^6 


NATURE 


[Die.  14,  1876 


lOtakXlManid 
bepkoed  oa  tboE. 

weMireoMetoiha** 
ay  tanniow  firtend  dMMdii  be  on  aaib 
h.  Ml  vadoMaad  it,  tlMt 
the  boiden  of  flw  kadi^  or  om 
abandonee.  Let  me  a{>pl/ this  xul 
is  only  m«t  Kith  vlwB    riwm  toknUy 
what  I  pmnmt  ht  wiM  call  dw  "ban 


to  iboer  howaiDch  depeodcooe  can 


gnmAm 
fiit  b« 


•*  Here 
HiiaiSment 


nda  totho 


it  b  fiMBd 


on 
moit 
That  fith 


bafdaK**    Qtn  he 


us  wbcre  the  herrings  fo  after  what  is  called  the  henine 
'      '  heiriog  centre  is? 


wbaa  they  duappear— wfaeie  Hie 
I  have  a  vague  way  of 


ami 


nan.  itBuqrmearTsqrweU  itar  Fm  New( 
ronildintlon  w  mt  mm  tAmm  Uiag  "  ikaii| 
difiiadties»'*b«itbedispasaor  ttteqaadoBU 
no  diflkoltf,  by  sajriao',  nUa  Addnai^  that  **  ii 
saty  to  impose  someHnitatioB  wxn  tiMm"— 


tell 
on, 
Fiih. 

...  ...  ilijraajringthat 

thef  fO  into  deep  water,  which  strictly  Bcana  aoamAere  oat  of 
s^gbt  Iba  Prat.  Newton  erolved  sbok  Ifasa  that  6«b  his  inner 
rniMcioawsss  fal  his  study  at  Canbrid^?  That  he  had  given 
fi««  nfanMeif  attention  tetheimcticalstHdf  of  thehafailaof  the 
h«nliu>--to  lis  lile-history.beroie  he  gave  hbAddiesB  totho  British 
Aisoclttiaa  at  Glasgow,  I  venture  to  doubt  vetTmocfa.  The  appa- 
rent aliaadaaea  of  any  &sh  depends  v»y  nnn  on  the  snecsss  of 
tho  fisheijrfcir  it ;  but  many  ttainga  nay  and  do  interfere  with  that 
MccasSi  Itisouy  wittdntlie  hntveiyfewysnialliatcvidenoe, 
appaiendly  of  neat  imporlaiwe^  haalbeeo  obiahied,  pointhig  to 
nmfattioaol'  an  tempcntnre  of  the  aea  to  the d^h at  wliich 
the  heninn  tsrin,  and  conssoncntly  to  the  dmnees  of  their 
oomlqgwiubinachofthe  llaatincdiift«alB,  orothenrise.  No 
one  eae  ai^*  with  any  eoalidcace,  why  idi  are  tahea  aliuadantly 
fay  drift<4Mt  or  IfaM  fat  OM  wed^  or  even  dw,  and  veiy  few  In  Oie 
It  Buqr  9pear      wdl  ibr  PmC  Newtoa  to  talk  of  the 

Iknncht  witt  nnnnal 
Ml  naif  it  were  one  of 
'  it  ia  highly  neccs- 

a to  Imposo  some  iimitatioB  npn  tiMm  "—die  aea>n<hertes. 
iaaplie%  aa  pbdnly  aa  can  bc^  ihal^  aotsndHUnding  the 
*<ottasDal  ditBcnltok**  he  has  qnite  made  np  Ua  mfaid  on  the 
subject. 

Afata^  ho  ssysi '*  I  hm  found  Out  Oe  gnndilsn  amai«  the 

pUnts.  bo  that  camera?  or  imnJnmC  Their  nssigament  of 
UBycaaseisparely  aaatlerof  opIaMwiAfliem."  bnotPraC 
NewtOB  aware  that  my  many  of  dm  ftrikimeB  1A0  faiso 

opfidcm  topty  aa  amtlcn  of  lact  ?  The  faistoiy  of  the  tmwl> 
tuoHcatioB  is  quite  sofBcicnt  to  prove  this^  He  then  1191^ 
*"Tlieir  statements  [Oioae  of  the  fishenMn]asto  dmhweaseoc 
decrease  of  fishes  retato  toamatlerof  bet  witUa their kaowo 
ledge."  Does  he  Icnow  the  meamnm  of  " conilicring evidwce^'' 
for  whidi  be  gives  a  sepmate  column  in  his  tables?  If  one 
fisbennaa  says  nshea  are  faurenriiigia  a  district  and  another  tays 
thay  am  decnastaic,  am.  they  both  to  be  considered  as  speaking 
ofa  mattar  of  ftut  withui  their  knowledge? 

In  the  matter  of  the  eileat  of  dm  inquiry  under  the  Sea 
FSshsrics  ComnuMioo,  I  must  laep  my  uisad  to  'fhe  pofatti 
My  smted  objection  to  PraC  Newtoo's  addram  was  dwt  te  k 
he  cbarly  spoke  of  a  deeUne  as  a  fsd^  and  of  the  Sea  Fisheries 
Commimooen  being  unable  to  iiad  aoy  remedr  far  it— "There 
was  nothing  to  be  done  with  our  Sea  Fiihenca  bat  to  leave 
tUvs  aloaai"  No  ponibie  rs6»e  under  the  caprssaicoa  in 
his  AddrcMwiUpcewnt  this  meaning  being  obvioos. 

Inowoometoddattateasenti— 'Utia  quite  oompaHMowith 
an  incwied  t»M^  of  fish  that  there  mqr  btaaactaal  decrease 
hidMJAolof  wMk**  It  may  be  so{  but  a%  at  aH  escnta,  in 
theiBHMMtant  drift«et  and  Uae^iahcrfe^  the  eapum  of  the  fish 
depends  eattrehr  «B  their  ehandng  to  eoma  in  the  way  of  the  ncu 
or  naiti^  and  there  ia  ao  huatmg  dwm  down  as  there  u  with 
game  on  land,  the  probal>ility  of  auch  a  caia  does  not  appear  to 
be  veiy  gieat  Of  comae,  noC  Nearton  wQI  adaait  that  the 
oonvsiae  pcopoaitioa  is  eqaaUy  sound  thatadacwasad  supply  of 
fish  may  tw  comnatildr  with  an  iacreaaed  aieefc  hi  the  sea. 
There  may  be  miifaona  of  herrings  in  dm  British  asm  without  our 
liaheimtn  finding  diem  out  t  m  ted;  there  muat  be,  far  it  Is  only 
dariM  a  cenam  mason  in  eacb  yaar  that  the  ishemiaa  meet 
widitlMm, and, aad^ywdldiaaadfes admit,  '•bck"haadMn 
a  great  deal  ts  do  widi  it. 

The^piacdcal  mischief  likely  to  NniU"fioa  such  agUatloB 
aa  Ua  Addmas  might  ftiir  up  is  ihia— iheiidiemMnBBiqrfmrsoam 
ae  w  nginlstioB  te  the  sise  of  aaaah  tbey  use  fal  pariiadar  iaheriMh 
and  be  aihddtooidarafwaeli  oflie  old  palimm  wte 
are  urgently  waatol  as  was  the  caae  hi  tS^  1  Ii*  a 
and  a  quarter  of  hanni  nets,  or  two^aUm  and  a  falf 

mote  eosdy  ardcka  lima  flm  oompa- 
I  for  aalmon-Sihhm  In      dima.  The 


salmon  fishen,  as  it  is,  an  sulllcien^  bothered  widi  inquiric* 
and  alterations  of  l>ye-Iaws. 

Prof.  Newton  can  find  {no  new  &cts  in  my  book  on  "  Deep- 
Sea  Fishing,"  supporting  my  belief  tlut  onr  sea  fisheries  aw 
not  falling  off ;  but  I  may  mention  that  I  have  ^wa  from 
official  returns  that  since  the  Commissknien 
has  been  a  vast  increase  in  the  nnmlier  of  dm 


clam  of  iUhiAg.boaU,  need  nspectivelv  far  the  tmwl,  drift,  and 
line-fiAentaf  and  I  lidievemoet  people  wiilcoBsider  that  when. 


for  years  hi  suecessian,  more  money  is  invested  by  dm  fUienaen 
generally  in  boatt  and  gear— l>y  tlie  penona  who  PwC  Newtoa 
says  Icnow  more  about  fitfung  matters  than  he  docs— and  the 
general  supply  to  the  msrketa  does  not  fall  ofi^  Imt  the  contrary, 
there  is  not  mudi  evideaee  of  the  stock  of  fisha  in  the  sea 
becoming  exhausted.  That  the  fisheries  at  particular  places 
have  fluctuated  is  wdl  Icnown,  and  if  wo  knew  more  about  iHmt 
AiTects  the  movements  of  fidi,  tbia  might  pcthapa  Im  explained. 

Tlie  reason  why  the  fishermen  were  so  much  in  tevour  of  the 
Sea  Birds'  Pretervatioa  Act  was  simply  beomae  the  oo^grlga* 
tion  of  sea  birds  over  tlte  shoals  of  fisti  often  toU  Ite  iidiermea 
when  their  fishii^  was  likely  to  be  saeoetrfuL  PtOL  Newtosi; 
I  believe,  was  anxious  to  prevent  eoriain  spedcs  of  sea-bird 
having  the  protection  of  fhe  Act,  but,  ualsH  I  am  greatly  mis* 
taken,  he  was  stronoly  in  lavonr  of  the  general  prindple  cf  the 
BilL  What  particular  spedm  of  fiih  m  devoored  liy  any  par- 
liculsr  spedesof  protectca  ses>bird  does  not  albet  anratpment ; 
but  I  may  sugsest  that  the  protected  guUs  are  aarihea  feedew, 
and  mackereirneningi*  pilraaids,  and  qirats^  bcrides  plea^  of 
yoBug  fishes  of  other  species,  are  commonly  conriJered  as  sar- 
mce*8wimmers»  The  coUeciion  of  gulls  over  the  ahoda  of  Uh 
is  spoken  of  by  thefisheimen  on  many  parts  of  oar  coaat  aa  one 
of  the  "appearsaces  of  fish." 

The  hut  point  to  be  conaideied  is  Prafl  Bird's  Ranoit  on  the 
Americaa  Sea  Flsfaeries.  VtU.  Newton  mya  the  decrease  of 
lhase  fiaheries  00  the  Adantk  eoaat  of  Aaaerica  Is  therain  treated 
as  a  but  Iwyond  denial.  He  is  quite  correct  hen  j  bat  he  adds 
tluit  " '  overfishing '  is  unqomdonably  aisigiMd  aa  the  duef  caaaa 
of  that  decreaacb 

I  have  PmI.  Baitd's  Kepoit  for  tSys  and  1873  now  bdbra 
aiCb    I  must  content  mysdf  widi  a  few  cmmels  from  -it 

Mttoe^oTdw  dm^^  'ftciik°wi!tirfct..S^ ^^jymi  a  good 
how  vibuibk  h  has  been  ia  altnedaj|thetfeep>sea  fidies  to 
Ae  shores;  he  pohits  out  how  theafcwffe  has  diaunished,  owing 
to  dm  daan  ia  the  risen  prevuathtt  dm  alearivua  prooeedin^  up 
to  dMir  vawaiag  pamb  sonm  way  from  the  sea,  diia  fiab 
the  snnehsMteasdwattBiOBaBddmBhad.  Aaa 
ha  aayriads  of  ymag  fish  whidi  wed  focmeriy  to 
to  dm  aaa  an  now  not  to  be  mat  with  at  dm  moatha 
of  the  rivers.  He  gaes  on  to  aay,  «t  mob  12 »— "It  would, 
therefore,  appesr  dmt  while  dm  near  fiahanaa  have  heea  depre* 
emted  or  dmlioyed  by  means  of  daaas  or  eahaasdn  fiddng^  the 
eodfidl  have  daqipsand  m  equal  radoi  Zlsr  it  mal,  Anwsvr, 
fir  Upturn*  rwreo,  «f  tk*y  are  taim  only  by  the  Une,  at  a  rate 
«Im  m^mMal  fy  Air  natmrvt  ficmmdify  of  tke  /ttk." 


(The  italica  are  mine.)  At  pi.  fhl  Pn£  Bsfad  mys,  die 
of  the  value  of  the  alewlfe  aa  food  liar  salmon,  tront,  \ 
tohwater  fishes  I  "  It  is  hi  anodier  sdll  more  important  eonnec* 
dondtetwcshonldeottddcrlhsakwife.  It  is  wdl  known  that 
witldn  die  bnt  thirty  or  (brty  yean  the  fisheries  of  cod^  had> 
docit,  and  hake  along  our  coast  ban  amawmbly  djmiaidmd,  and 
in  some  plaom  osaaed  eudsdly.  . .  .  Varioaa  caaam  have  been 
assigned  for  dns  eondilion  of  ddagm  and  among  othei^  tha 
allied  diminadan  of  dm  aea4icrri^  After  aearaaleoasidera- 
tion  of  Oe  however,  I  am  strongly  indined  to  hefieva 
that  it  ia  due  to  drn  danmatioa,  and  m  maay  faisiaaoea  to  the 
exteradnatkaoflhealawivm'' (orfiushwaterlmiriBgk  .... 

We  know  that  the  alewlfe  iapaidedadyetlnfitire  as  a  bait, 
espedally  for  cod  sad  aiadcerd,  .  .  .  Thnoonddsne^  atlaaat, 
iatheerecdoaof  thedamaanddmcnonaaaaAadaadon  m  the 
nambcr  of  ulearivcsb  aad  the  decadeaoe  of  tte  inshore  cod- 
fishery,  ia  caitainfy  vmy  rrmariraWe.  It  ia  probable,  also^  that 
tha  markrwlfishmn  have  aufierad  in  the  saase  way,  as  these 
in  tha  yoaqe  meahaden  and  alewiw  aa  attracdve 


Unless  Prof.  Bdsdhas  in  a 
;e  of  opinio^  I  think  I  am 
isaannalNeto 
aa  he  is  that  of 
^jM^Ujjdtas  tj^nm  In  Ue 
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American 


dm  oUnt,  aad  I  am  eev* 
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t^nly  imiisposed  to  throw  av\ay  aoymore  time  on  this  discus- 
doB ;  but  I  may  remind  those  who  are  interested  in  it  that  the 
qwttiion  really  lien  between  Prof.  Newton  and  the  Royal  Com- 
missioners. On  the  one  hand,  Prof.  Newtoo,  with  no  practical 
acquaintance  with  the  subject,  knowing  aoddHg  of  the  witnesses 
or  of  the  drcunuianccs  under  which  tbejr  gave  their  evidence, 
but  taking  the  Index  to  the  evidence  as  his  sole  guide,  so  com- 
fdetdy  satisfied  him»elf  that  the  ■  Commissioners  had  arrived  at  an 
enoBeoot  conclu»inn  in  hilicving;  our  »ea-fisheries  were  floahsh* 
lug  that  he  btought  their  deliniviicncii  s  before  the  British  Asso- 
ciation. On  the  other  hand,  I't'.f.  IhivIey(who  somehow  has 
obtained  the  character  of  thori't:i;lily  wurking  out  any  subject  he 
takes  ttfi^  so  fcr  as  he  hat  the  meanii  of  doing  so)  and  the  other 
Commissioners  themselves  visitc*!  the  -cvcral  fishery  stations, 
ascertained  beforehand  the  nature  of  t':r  L  pulea  and  eomplunts 
aorang  the  fishermen,  and  examined  and  cro>.s-exammed  the 
tnicsu  witaesse*.  They  »peat  naaagr  dqr*  separately  and  to- 
fcUier  ia  oomldeiiiig  the  endennottbtmeral  subjecu  of  their 
icpoft,  and  tBMmlmiwMily  agveed  to  tiiii  nBong  nther  ooncfai* 
sions : — 

"The  totixl  supply  of  fish  obiained  u|.ion  the  coasts  of  the 
United  Kingdom  ha.5  not  dirainishe<l  of  late  years,  but  has  in- 
creased ;  and  it  admits  of  further  au|pnentation  to  an  extent  the 
limits  nf  which  are  not  indicated  by  aay  evidcnoe  we  have  been 
ab'.e  to  olit.uti  E.  W.  H.  HotOSWOSTH 

Atheueum  Clufa^  November  *% 

Exanainations  in  Science 

NIaV  I  beg  you  will  introduce  to  the  notice  of  your  readers  a 
grievance  urgently  in  need  of  a  remedy?  The  grievance  is  con- 
siderable ;  the  remedy  sitn|>!c  ;  and  if  scientific  men  ^will  not 
make  it  their  concern,  nobody  cUe  wiil. 

A  short  time  ago,  when  the  competitive  examination  conlro- 
VRsy  waxed  warm,  I  ventured  to  enter  somewhat  fully  intu  ihc 
present  haphazard  system  of  awarding  marks  to  candidates  who 
competed  for  pu.sts  in  the  public  .'crvicc.  My  object  then  was 
twofold  (a)  to  bring  facts  and  ligares  to  bear  against  the  crrn- 
aeou  statemeBlB  of  a  few  theorists  who  unfortunately  were  .ible 
to  command  a  great  deal  of  public  attention  ;  (1^)  to  get  fair  play 
for  all  examinen.  My  object  now,  however,  is  to  warn  those 
wbo  adTOCAte  the  advancement  of  scientific  instruction,  that  the 
present  fualty  method  of  conducting  public  esamhutioas  (in 
some  quarters  at  least)  tends  far  more  to  the  depression  than  to 
the  encourat^rmcnt  of  scientific  stody.  Deslitnte  myself  of 
scientific  knowledge,  and  bound  to  no  particular  curriculum  of 
instruction.  I  am  obviously  not  writing  from  the  point  of  view 
of  a  partisan  ;  and  if  1  have  joined  in  the  lament  of  scientific 
men  that  insulTicietit  coi^dcntion  ia  given  in  must  schools  to 
the  teaching  of  science^  it  if  simply  because  there  are  good 
(roBods  for  the  convictiop  that  the  b^ber  cdacatioa  of  dds 
country  is  too  one-sided. 

The  point  I  wi^h  to  raise  is  not  whether  the  grammar  and 
philosophy  of  acienoe  eontribute  to  the  training  and  sliaolating 
ef  the  ywnblol  mind  in  a  greater  or  less  proportion  than  the 
grammar  and  ornaments  of  the  Latin  and  Greek  languages ; 
nor  whether  so-called  technical  instructioo  ii  being  properly 
administered  or  injudicioosly  shelved ;  b«t  laa  aaUog  whethM 
•denilfic  teaching,  so  however  little  it  be^  if  adeqeatdy  en- 
couraged by  scientific  men  in  the  persons  of  tocir  public 
eununers? 

Jadsing  from  the  iimes  of  ontaiB  tbe  caadi* 

dates  for  which  an diami  finm  the  kading adioob,  laaaatia- 
ficd  that  it  is  not 

By  diat  eoly  of  coMidenlde  piciHU*  are  candidalea  indoced 
wwMd^a  to  cany  <m  their  school  eoaae  iit  aelenee  for  an  addi- 
ted  yearor  twok  so  jeeneral  is  tbe  coMviction  among  them  that 
Bierely  gambhng  for  marks  and  that  the  object  ef  aMNb 
labour  will  not  be  attained.  In  fact,  tor  ne 
ran  the  double  lUc 
jjers. 

—  ,  _j  urged  that  tbe  ends  of  adenee  aie  not 

mtbered  by  youths  who  aspire  to  tandl  only  a  atodcst  Unit  in 
itewof  qnaluWag  foe  pubUie  enplqyaMnt ;  bat  autely  as  much 
<mybeaaidoraloMiitef«tyother biancibof atndy.  Andifthu 
w  NB^tbe  opiakm  entanained  by  adeaee  aamadnei^  it  we«ld 
y  bater  at  eoee  to  expunge  aU  aciailHlic  aabjeelB  ftoa  the 
uwuiduut  pnigiaawms« 

Balcaadidata  and  teadien  are  eoneanwd  only  wltb  Ooiiki 
•BomalMteaathat  anaotnall^  euieat,  and  tlwt  wiaw 
MdejaMtMrgrievanoe  b  HuXiSmatbrnpt^Amudt/wmit' 


pwyoiaa  thqr  ham  in  view,  they  1 
thefr  time  and  baniflg  their  fingei 
It  may,  of  course,  be  urged  thai 


t'liniy  in  l/'it  auui  .L  is>u<J  Ji'r  iJtnn'  l/ut»  /or  amy  etker  subjtct. 
Instead  of  estimating  the  various  science  subjects  aa  firactional. 
p.arts  of  a  wide  and  comprehendve  programme,  and  of  dispensing 
marks  oo  a  fixed  and  definite  plan  whereby  a  given  quota  of 
profidency  shall  he  made  to  carry  the  same  nltiK't  weight  as  a 
given  quota  of  proficiency  in  other  branches,  it  would  seem  that 
e-amincrs,  who,  by  the  way,  are  constantly  being  changed, 
regard  their  own  blanch  as  a  distinct  entity— set  up  their  own 
standard  of  excelleaee  Ibr  the  noiKe— and  distribute  basket  after 
ba-iket  of  ducks'  eggs  among  all  who  fait  to  reach  a  very  ad- 
vanced qualifying  minimum,  forgettirtg  perhaps  that  meanwhile 
the  classical  candidate  is  recdving  bis  modest  or  substantial  re- 
ward according  to  the  character ornis  work.  The  position  indeed 
would  be  pretty  much  the  same  .is  if  a  classical  examiner  should 
announce  tluit  no  candidate  would  be  entilletl  to  a  single  mark  who 
did  not  write  a  faultless  copy  of  Greek  veises  2  lamprMoaiedto 
show  that  this  ideal  standard  has  varied  to  the  exisat  ef  50  per 
cent,  in  two  successive  years  ;  nay,  more,  that  sdoioe  candi* 
dates  have  suffered  a  loss  of  50  per  cent,  in  their  marlca  after 
an  additional  year's  reading  un'ler  the  best  teaching  that  money 
can  purchase.  A  case  occurred  some  months  ago  of  a  youth 
who,  having  won  the  Huxley  and  Hntfuur  prizes  in  Edinburgh, 
entered  his  name  for  an  open  competiiivc  examination  in  Lon- 
don. He  obtained  64  out  of  1,000  marks  in  his  two  bcaoches 
oi  science^  at  a  moment  when  from  500  to  600  marks  oat  of  a 
total  of  1,500  were  being  showered  upon  the  classical  men.  At 
this  particular  ordeal  "Chemistry"  chanced  to  receive  decent 
recognition,  but  as  this  youth's  tastes  happened  to  run  in  another 
direction  he  was  ignommiously  defeated. 

Any  number  of  such  cases  may  be  enumerated,  but  perhaps 
1  have  said  enough  to  prove  that  a  real  grievance  does  exist. 

The  remedy  u  obvious :  cither  to  induce  the  authorities  to 
strike  out  the  words  "  Natural  .Science  "  from  their  list  of  stib* 
iects,  or  to  arrange  for  the  formatiDn  of  a  committee  of  sdence 
examiners  who  will  devise  some  [itari  lor  fixing,  as  nearly  as 
possible,  a  uniform  standard,  and  for  distributing  marks  on 
equitable  principles,  after  consultation  with  the  classical,  mathe< 
nuuical,  and  other  examiners.  In  default  of  this  I  do  not  hesitate 
to  say  that  examinees  will  continue  to  be  trifled  with  at  the  m  ist 
important  crisis  of  their  lives ;  for  at  these  public  examinatioas  it 
is  no  longer  a  question  whether  they  gain  a  scholarship  or  h>piO»* 
their  position  at  school— it  is  a  question  of  their  future  camar. 

I  have  yet  to  state  the  main  point.  Setting  aside  the  bet  ef 
hardship  and  injustice,  it  may  be  asked  how  far  the  present 
indepenideBt  and  very  summarv  system  of  dealing  with  t>a(chc>ijf 
schoolboys  can  possibly  cripple  the  cause  of  the  technicists  who 
are  anxioiu  to  press  forward  the  teaching  of  science.  My  reply 
is  that  science  candidates,  heartsick  with  disappointment,  will 
fall  out  of  the  ranks  and  will  indnoe  others  not  to  enter  them  ; 
the  belief  will  rapidly  gain  ground  in  the  schools  that  science  is 
**aniitake;"  and  there  U  abundant  reason  for  supposing  that 
many  a  schoolmaster  will  be  only  too  vrilling  to  eadone  this 
opinion.  I  contend  that  our  public  examinen  wield  the  dWBg 
that  lashes  the  schools  into  actioB,  and  th»t  we  are  only  jnst 
beginning  to  get  fair  phiy  for  what  are  ealled  "modern  '  subject^ 
but  that  unless  our  science  examinen  apportk>n  their  marks  in  a 
more  ju^t  and  consi:>tcnt  manner  they  will  simply  drive  all  science 
candidates  "  bm{  and  baggage  "  out  of  the  field.  In  other  wardi^ 
they  will  TiitaaDy  be  pajvig  a  premium  to  the  sdioolmasters  fbr 
nq^lecting  to  carry  out  the  very  objects  thw  are  Hamowring  for. 

W.  BAvnaTB  Scotnns 

Canick  Chambets,  Gankk  Street, 

IS 


The  Rocks  of  Cbarnwood  Forest 

May  IbeaUo«iad«dMlt  ipBee  Ib  reply  to  Prof.  HuU'acoar- 
BBS  lafawea  to  ay  httaroB  the  Chamwood  rocks,  for  I  fear 
Ifaatlhave  fidledtonahe  twopolnu  in  that  snffidentty  clear  ? 
One  wa%  that  aa  die  Booowdale  aeriae  of  the  Lake  District  and 
the(Lo««r)OuBbriaaaerieaof  North  Waka  are  tqually  txas^ 
no  oorwapoBdaBce  In  tfaae  wMi  the  htfter  ooohl  be  inletied  for 
tbeaaofeChanHKedrodca.  TbaaigaBwntftomabaenceof  foasila 
aMioly  tells  as  much  one  way  as  the  other;  mdeed,  hanng  icgaid 
to  die  similar  petrological  conditions  of  the  BoRoiiaale  and 
Chamwood  rocks,  I  thuk  it  is  slightly  in  favour  of  Ihehr  cena* 
nondenoe.  The  other  point  was,  that  as  Prof.  Sedgwick^  tann 
Catobriaa  indaded  tbe  CambtiaB  aad  Lower  SuuiaB  of  th* 
•■my,  his  sBthoiity  could  not  be  qnoted  hi  fiifonr  of  (|<oiMi) 
Cambrian  age  of  the  Chamaraod  rods*  aof  flMm  Chan  of  thdr 
eocMRKNdoieeviih  tho  BoRoiidala  imalM  ft  oodd  b^ 
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dtowa  (t  MB  not  aware  that  it  can)  that  he  had  definitely  corre- 
lated them  with  (Lower)  Cambrian  beds.        T.  G.  BONNBY 
St.  John'*  College,  Cambridge,  December  1 1 


8«lf<Fertiliaation  in  Flowers 

D1.IIO1UK  (NATVmi^  vol.  xiv.  p.  571)  and  Prof.  Asa  Gray 

ifoL  XT.  fk  24)  idkct  on  jronr  abstnwt  of  mjr  verbal  lemarks 
ToL  idv.  pw  47S)  <M  BvowallU  in  a  wajr  not  JfMrtknlatly  oom> 
plimentaiy  to  mt,  ProC  Gray  admits  haviiw  read  toe  full 
report,  andyetlidlitonotioe  that  "February  8?'  is  there  given 
li  dw  date  ot  mf  iwailn.  Had  lie  not  overlooked  this,  be 
' '  ava  WOnJeiwd  tint  I  ^  not  m  "  Hymenoptera  and 
I  of  mviou  sorts  "visiting  them.  As  reported  ia  the 
.  r  of  tba  Society,  I  exhibited  ireih  nedmeu  in  fruit 
iitdwiuuflugof  dtatdat^  urfakii  i»  about  oaiiUwinter  with  ns, 
wlHndMMiiHMU  an  at  nrt.  The  phmla  vof*  of  ooune  grown 
under  gliM^  tad  when  I  say  "  BrawailUa  is  not  viaitad  by  insects, 

ret  aeeda  abmdaothr,"  I  am  referrioK  naturally  to  the  experieooe 
am  deacribtog.  itonebejttili&adlntdktegan  ungaaided  «- 
presaioo,  or  even  a  whole  sanieaoe^  withoot  am  r^ard  to  the 
nUect  OMtter  of  its  connectioa,  wo  might  have  as  many 
**tMOtin"to  icienoeaatheieam  Mcltin  religion,  all  founded 


on  isolated  "texts"  in  Sciiptne.  It  Is  iwmarkable  that  in 
paper  in  which  ProC  Gnjr  is  com  meotinc  on  hasty  observations, 
w  another  ho  shoald  have  overlooked  nMCtUcotMs.  Idonot 
•ay  BromdUnii  never  visited  by  inectt^  bat  X  do  say  that  they 
do  not  visit  duoi  mmdtr  met  eutimtUmm  aw  /tnaf  daeriUng. 


Of  tke/KTdwn  is  «o  donbl.  of  the  imitrfntaAn  there  may 
IwaMiif  iqpinlons  j  and  no  one  nspoett  an  opinion  by  PnotGcay, 
when  M  eafefidly  coniiden  it,  wan  hi^ly  than  L  Yet  I 
would  reipectfttlqr  submit,  that  even  thoi^  an  insect  were  as 
careful  to  avoid  the  "brush"  which  alinoct  closes  the  throat, 
though  it  were  able  to  be  as  careful  in  finding  the  chink  as  Dr. 
Gray  was  inhii  manipulations  with  the  hog's  bristle^  the  obstruc- 
tion of  the  mouth  in  the  way  it  is  cannot  surely  be  claimed  as 
an  ammgement  in  favour  of  cross-fertilisation. 

Dr.  Miiller  seems  to  believe  that  I  do  not  know  that  "many 
flowers  have  recourse  to  self-fertilisatioa  when  not  visited  Ifif 
insects. "  If  be  will  examine  the  Pttxttdinp  of  the  Am.  Associa- 
tion for  1875,  p.  a47,  be  will  find  that  I  have  given  him  the 
credit  of  the  observatioa,  end  the  fact  itself  such  considention  I 
thought  it  in  justice  entilled  to.  The  impression  whkh  Dr. 
Miilkr's  expression  wamuats,  that  be  has  not  had  the  opportn- 
■ity  of  reading  the  numerous  observations  I  have  plaiced  on 
nowl  during  the  last  few  years,  in  relation  to  this  and  kindred 
topk%  M^egMMibiaaiB  isj  atind  for  his  sharp  oonunentai 

THOMAS  liBBUAIt 

Nov.  ai 


On  Sttperantumted  Solutions 

In  a  paper  coaswoiicated  to  tibe  Royal  Sodaty  last  May  I 
csoibcd  aone  enpeiiments  to  show  thst  the  open  air  and  the 
ir  of  OidlBan  ioobs  do  not  genatalW  contain  cryatab  of  tiie 
■liana  alia  wUch  ftim  sttpenatantadadatiaBii.  It  kaa  been 
mariied  to  ae  Aal  I  did  not  ipva  rtnmgtli  of  the  Mintlans, 
aotbatdoobta^^aiiMaatowlHAw  Ifce  results  woald  hold 
llorvsijaliang  aeltateM  1— Tba ftDowing  cxperiMiH  set 
HenatiMt  laHdcavnalivag  aoatiao  of  sodlBm 
wIdA  tfvew  dosn  afaBnanoa  of  adndrans  salt  on 
WImb  eoH  •  flood  kaV  inch  «f  aaMms  salt  re- 
at  the  battain  of  the  tast4nba.  TmE  tiria  into  my 
fudeo,  which  is  near  Bristol.  Took  up  some  of  the  solution  in 
n  dean  pipette  and  put  drops  on  the  kavca  of  peonies,  which 
wcnvctvdasqri  edflnaniamih  •■BMa%«alii»a|flBe  raping  of 
Badi  ooutc,  SM  on  the  paialad  wwdwwk  «f  An  nilings  and 
(aidcn  door.  Not  a  siMla  diwp  oyitBlHiiiil  Kade  ■  dmp 
qaito  solid  by  dropping  in  eailk  wife  flia  faioa.  NJBb— f  1 
bMB  at  work  with  the  salt  for  aome  |ta 
lably  adhering  to  my  finger.  EsiA  n 
drops  sank  into  the  moas  alowly.  leaBaMqfl 
on  the  stooo  were  soon  abaorbra  and  dried 


NA— Ihad 
Those 


fresh  drops  put  oo  thcso  icflMuned  MnaM  flaMBwd  a  drop  re- 
peatedly with  the  finger  which  had  been  dcaaaed  ;  iaaetive,  as 
nosh  daopa  remained  liquid  on  it.  Drop  on  flower-pot,  inactive, 
aaiaind  with  finger  :  when  dry  inactive  to  liMh  dropa.  These 
aad  oAar  tepa  on  the  flow«r«pot  slowly  fomedniilm  of  7>alora 
aak.  Sikicdtbosolntion withadryiwigpidtadflfl'thecromd, 
inactive.  The  drops  on  the  lanma  all  slowly  ampwalMC  givtog 
the  7-ataai  Mlt.  FiaaUy,  made  aoBeof  the  dropa  and  (he  anginal 


sdttlion  crystallise,  to  prove  that  they  were  really  supersaturated. 
These  experirnents  were  made  both  in  sun  and  shade.  Wealhw 
dry.    The  test-tube  was  left  o[)en  the  whole  time. 

On  another  occasion  I  took  a  1I ask  of  sodium  sulphate  contain- 
inj;  a  large  quantity  of  the  7-atom  salt  into  the  garden  in  the 
cvcniiit.'.  I'.it  drops  on  a  flowcr.pot  J  one  only  crystallised.  Put 
a  lum[^>  of  dry  earth  into  one  <lrop,  and  added  more  solution; 
did  not  crystalli^.  Made  a  little  mud  pie  by  breaking  this  up 
with  the  pipette,  inactive  ;  pipette  repeatedly  inactive  in  the 
solution  af^rt  t  iichlnfr  thi«.  Drought  a  crystal  to  the  Oaithj 
crystallised  at  once  ail  through  the  mass. 

ClifMB  Coikfa  J.  G.  Giiimu, 

KARL  ERNST  VON  BAER 


SCIENCE  haa  mtained  a  great  loss  by  fhe  death  ot 
Dr.  Karl  Ernst  vott  Baer,  the  eminent  biologist ;  he 
died  at  Dorpat  on  November  29,  in  his  cighly-fifth  year. 

Von  Baer  was  bom  in  Esthonia  on  Fcbiu.ir,-  ^9,  \"iyi, 
and  while  yet  at  the  gymnasium  bcc.iiiic  an  earnest  student 
of  botany.  He  studied  medicinr  u  I  >orpat  in  iiSio-14, 
whence  he  proceeded  to  Vienna  for  the  study  of  clinical 
medicine,  to  Wiirzburg,  where  he  gave  special  attention 
to  comparative  anatomy,  and  to  Berlin,  where  he  studied 
magnetism,  electricity,  cryitallosnphj,  and  geology.  In 
1817  he  went  to  Kdnigsberf^  as  prosector  to  Prof. 
Buraadi,  and  two  years  later  he  becattie  projiettor  of 
zoology  at  the  same  university.  In  i8a6  he  taooeeded 
Rurdach  in  the  chair  of  anatomy,  accepted  an  iavitadeit 
in  1829  from  the  St.  Petersburg  Academy,  but  returned  to 
Kiinigsbcrg  the  following  year.  A  few  years  later,  in 
1834  he  was  again  invited  to  St.  Petersburg,  where  he 
became  one  of  the  most  active  members  not  only  of  the 
Academy,  but  also  of  the  Geographical  and  Economical 
Societies.  Von  Baer's  writings,  marked  by  philosophic 
depth,  are,  00  account  of  their  oiderly  and  clear  exposi- 
tion, as  attractive  as  thev  are  generally  intelligible.  The 
subject  of  the  origin  and  devdopment  of  organic  bodie% 
whwh  had  wedal  attractions  for  hiin,  be  did  mnch  to 
dear  up.  'nie  fbtmdation  of  hit  eminence  he  laid  in 
Konigsberg,  where  he  published  in  1827  his  "  Briefe  ubtf 
die  Enstchung  des  Eies,"  which  was  soon  followed  by  the 
important  works  "  Entwickclungs^eschichte  der  Thicre," 
and  "  Geschichtc  der  lintwiciteliuiL;  det  Fische."  These 
works,  which  arc  yet  of  great  \'alue,  liavt-  e.inicd  for  their 
author  the  title  of  Father  of  Comparative  Embryology. 

In  the  summer  of  1837  von  Baer  made  a  journey  ot 
exploration  from  Archangel  to  Novaya  Zcmlya,  and  his. 
report  is  still  one  of  the  most.valuable  sources  of  infomnap 
tioa  upon  that  island,  la  1851  his  attention  was  attraitted 
to  die  fanmense  Russian  nsheries  and  the  inational 
methods  used.  During  i8ci-6  he  investigated  the  fisheries 
of  Lake  Peipus,  the  Gulf  of  Finland,  and  the  Caspian 
Sea,  publishing  the  results  of  his  investigations  in  a  great 
work  in  1859.  The  name  of  Hucr  is  connrctcd  with  more 
than  one  improvement  in  the  fisheries,  anil  some  important 
additions  were  made  to  the  trade,  thanks  to  his  efforts. 
His  remarkable  work,  "  Kaspischc  Studien,"  has  had  no 
rival.  It  would  be  impossible  to  enumerate  the  various 
subjects  upon  which  he  has  thrown  clear  light  in  his 
writings.  The  laws  of  excavation  of  river-beds,  the  navi- 

fibility  of  the  Arctic  seas,  the  steppes  and  iorast*  of 
outhem  Russia,  the  Glacial  period,  the  Siberiaa  nam* 
moths,  the  potato  disease,  vrere  at  various  thnes  treated 
by  him,  and  in  e.ich  department  von  Baer  opened  out 
new  and  extensive  iickls  of  inquiry.  His  acquire- 
ments in  zoology,  comparative  anatomy,  embryology, 
physiology,  and  anthropology  are  well  known  ;  more- 
over ethnography,  the  early  history  of  mankind,  archaeo- 
logy, and  the  science  oC  language  will  count  him 
among  their  most  eminent  students.  In  his  later  years, 
besides  various  anthropological  papers,  he  published 
an  autobio^phy  (which  appeared  soon  after  the 
fiftieth  anmmsair-iflC^— of  his  scientific  csieer),  bis 
"Reden,"  sod  " KUfae  MAitae  venmidMMi  taapltt" 


Digitized  by  Gopgle 


Die,  14,  1876] 


NATURE 


(l864-75.'-  iiicveiy  v.ilda[>;e  pu.ji.iaiion  \\c  uiuUiiuik 
along  with  M.  Helnicr-.  n,  "  lii;itr.i;^f  iwx  Kennlnis--  di-s 
nissichen  Rcichs,"  nu:iil)ers  twenty-six  volumes,  ;in<l  con- 
tinued to  appear  until  within  the  last  few  years.  Win  ll  ier 
continued  to  work  up  to  the  very  last,  and  he  has  left 
behind  him  a  laige  quantity  of  HMnuscripts  and  un- 
finished works. 

Von  Baer  was  undoubted^  one  of  the  meet  acoom- 
piivhed  iavestigatora  of  the  present  centiny*  HMdwl 
sjx-.iks  of  him  thos : — ^"If  among  living  scMiitifie  inves- 
tigators there  is  one  who  justly  enjoys  universal  honour 
and  respect  it  is  Karl  Hrnst  I?  ler  ;  ami  if  cla-ssical  and  in 
the  best  sense  natural  pliiloso|ihic.il  writers  will  admire  a 
Coryphaus  of  to-day,  an  unsurpassed  t-xatnple  of  exict 
observation  and  philosophic  rellexion,  let  them  go  to  the 
*  Kiilwickelungs^'eschiclite'  ol  this  head  master  of  our 
science."  Helmersen  speaks  of  the  late  biologist  as  follows 
in  the  Si,  Pettrsburger  Zatun^  -.—  *  With  Baer  departs  a 
maa  such  as  is  rarely  met  with  in  any  century,  a  genial 
man  of  science  and  research,  endowed  with  a  penetra* 
ting  critical  intdlect,  irith  tmtisoal  faculty  of  observation, 
with  perseverance  and  energy  in  work.  The  earth  and 
its  inhabitants  were  the  ^at  field  of  his  research,  and  he 
brouj^ht  to  his  work  not  only  a  deep  ])liilosophic  training, 
but  also  an  Cfiuipment  of  the  profoundest  knowled^'e  in 
several  departments  of  natural  science  which  few  of  the 
great  spirits  of  our  time  have  possessed.  This  great, 
comprehensive,  but  proft)und  knowledge,  which  he  to  the 
day  of  his  death  continued  to  increase  and  turn  to  use, 
combined  with  the  determination  to  trace  things  to  their 
ultimate  grounds  and  by  means  of  keen  and  unpreju- 
diced, cleariy  arranged,  and  thoughtful  observations  to 
disoover  the  tmdis  and  the  lam  of  natone,  stamp  all  his 
works  with  a  monumental  character  which  they  \\\\\  pre- 
serve for  all  time.  The  wdel) -known  name  ot  IJ.ir  is 
written  in  large  lettters  in  the  book  of  science  and  its 
history." 

\Vc  hear  that  a  sub-.cription  will  be  opened  among  all 
the  scientiiic  bmiies  of  wiiicli  von  ilaer  was  .1  member  for 
the  founding'  of  a  scholarship  in  his  name,  or  lor  any 
other  scientific  purpose  worthy  of  the  name  of  the  great 
natural  philosopher. 


DAVID  I-ORBES 

AT  the  comparatively  early  age  of  forty-eight  the  busy 
life  of  Mr,  David  Forbes  has  been  brought  to  a 
close.  Like  his  distinguished  brother  F.dward,  he  has 
been  unexpectedly  cut  off  befoie  much  of  the  inunense 
mass  of  knowledge  he  had  acquired  has  been  put  in  a 
form  to  be  of  use  to  others.  He  was  always  looking  fiir- 
ward  to  a  time  o(  less  active  occupation,  when  he  might  de- 
vote his  principal  attention  to  putting  on  record  the  resuhs 
of  his  many  years'  investigations.  What  there  may  be  in 
the  piles  of  mandscript  he  has  lefk  that  will  be  available 
for  us^  there  has  not  yet  been  time  to  ascertain.  For  the 
last  five  yean  the  most  imporunt  papers  he  wrote  were 
the  half-yearly  reports  for  the  Iron  and  Steel  Institute, 
but  among  his  earlier  papers  there  will  be  recollectea 
"The  I! -  I  ttidti  of  .Sili'ri.m  and  Metamorphic  Ro;  ':s  in 
the  South  ol  Norway,  "  and  "  The  (ieoloj^y  nf  llolivi.i  and 
South  Peru."  Alluding  to  his  connection  with  the  Iron 
and  Steel  Institute,  the  organ  of  thai  society  has  just 
written  "  In  his  capacity  of  Foreign  Secretary  he  has, 
almost  from  the  foundation  of  the  institute,  rendered  most 
essential  ler^icc,  and  has  In  no  inconsiderable  degree 
contributed  to  that  rapid  prosperity  which  has  character- 
ised its  operations.  His  exhaustive  reports  on  the  foreign 
iron  and  steel  industries  which  appealed  in  the  Jourmil 
were  most  valuable,  as  they  embraced  everything  going 
en  in  connection  with  the  iron  Uade  all  over  the  world. 
Hie  wonderful  linguistic  accomplishments  pf  Mr.  Forbes 
coalile^  Um  to  deal  easily  with  the  pibMcatienB  of  all 


'  countries  where  iron  and  steel  is  made,    llis  name  was 

I  so  well  knri.vn  aliriud  tlpt  the  Icadin;^'  ;  r>;c  connected 

with  the  technologic  d  fe.itures  of  irontnaking  most  readily 
furnished  full  details  of  what  was  going  on  in  each 
country  ;  and  through  his  influence  mainly  the  institute 
speedily  assumed  a  recognised  position  abroad." 

Mr.  Forbes  joined  the  Geological  Society  in  1853,  and 
since  Febntaty,  1871,  has  been  one  of  the  seetetaries. 
He  was  also  a  Fellow  of  the  Chemical  Society.  In  June. 
1 8  56,  he  was  elected  a  Fellow  of  the  Royal  Society.  He  had 
travelled  extensively  in  many  parts  of  the  world.  All  the 
familv  of  the  Manx  Forbeses  ha\e  been  great  travellers. 
Dr.  Wilson,  in  his  memoir  of  Edward  Forbes,  has  men- 
tioned many  of  his  relatives  who  died  out  of  Kurope.  Mr. 
D.ivid  Forbc5,  as  a  consulting  engineer,  liad  an  extensive 
practice,  and  was  often  summoned  abroad.  His  death 
occurred  at  his  house  on  nTuesday,  December  5,  and  on 
Monday,  the  nth,  his  remains  were  laid  in  the  Kensal 
Careen  Cemetery,  in  the  presence  of  the  Presidents  of  the 
G^okigical  and  Cbemicid  Societies  and  many  scientifie 
ftiendst 


THE  GLACIATION OP  THE  SHETLAND  ISLES 

TN  the  Gfolof^ical  Afas^iizinr  for  May  and  June,  1870, 
my  colleajiue,  Dr.  Croll,  first  pointed  out  that  the 
Scotch  and  Scandinavian  icc-shects  jnoliiblv  united  on 
the  floor  01  the  North  Sea,  and  thence  moved  northwards 
towards  the  Atlantic.  He  was  led  to  this  conclusion  by  a 
consideration  of  tbe  peculiar  direction  of  the  strix  in 
Caithness,  in  Sbetbmo,  and  the  Faroe  IslesL  as  well  as 
by  the  oconnence  of  marine  shells  in  the  boulder  clay  of 
die  noithent  parts  of  Caithness.  He  showed  that  the 
enormous  tmr  de  ^ Awr  which  pressed  out  on  all  sides 
from  Scandinavia  forced  its  way  dose  to  the  Scotch  coast- 
line, and  in  \  irtue  of  its  greater  size  produced  a  slight 
deflection  of  the  .Scotch  ico,  causing  it  to  over-ride  por- 
tions of  the  main  land.  He  stated  that  in  all  likelihood 
botli  the  Shetland  and  the  Faroe  Isles  were  over-topped 
by  the  Scandinavian  ioe  in  its  onward  march  towards  the 
Atlantic. 

During  a.  recent  traverse  in  Shetland  I  obtained  evl'* 
dence  which  tends  to  strengthen  this  remarkable  theory. 
In  the  north  island  of  Unst,  tbe  direction  of  the  strie, 
the  boulders  on  the  surface,  and  the  atones  in  the  till, 
deariy  indicate  that  this  island  was  gladated  by  a  mass 
of  ice  moving  from  east  to  west.  The  proofs  of  conti- 
nental glaciation,  which  are  comparatively  clear  in  the 
north,  are  obscured  in  a  great  measure  in  the  main  island 
by  the  etTects  of  a  local  ice-sheet.  The  nature  of  the 
bcuilder  clay,  as  well  as  the  trend  of  the  stri;e  in  various 
localities,  show  that  tbe  movement  of  this  local  sheet 
was  influenced  by  the  general  features  of  the  country. 
In  addition  to  these  markings,  however,  others  were 
found  which  could  not  have  been  produced  by  ice  shed- 
ding off  the  land  in  the  ordiaaiy  way.  These  cross  the 
island,  regardless  of  its  physical  featmes,  and  are  often 
at  right  angles  to  the  newer  set.  Lastly,  the  wide  distri- 
bution of  morainic  matter  with  groups  of  moraines  indl* 
cate  the  gradual  disapjiearance  ol  the  local  ice-sheet  and 
the  presence  of  small  glaciers,  where  the  ground  pre- 
sented favourable  conditions  for  their  development. 

The  islands  are  dotted  over  with  small  loctis  ;  the  most 
of  these  lie  in  peat  or  drift,  while  o:l.rrs  occupy  true  rock 
basins.  The  singular  absence  of  marine  terraces  ought 
not  to  escape  notice,  as  bearing  on  the  recent  geological 
history  of  uese  isLands,  since  the  voes  or  sea-lochs  are 
admirably  adapted  for  their  preservation. 

These  observations  will  be  described  in  detail  in  n 
(brthooming  paper  before  the  Geological  Society. 

JOHH  Houn 

Geological  Survey  of  Scotland,  Nairn,  N.R.y 
November  99 
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PRnfjEVAL  SWITZERLAND^ 

THE  veteran  Swiss  professor,  Dr.  Oswald  Hcer,  is 
not  more  distinguished  for  his  ability  and  inde- 
fatigable industry  in  original  research  than  he  is  for  his 
brilliant  powers  of  popular  exposition.    His  admirable 
work.  "  The  I'rima;val  World  of  Switzerland,"  of  which 
both  German  and  French  editions  have  already  appeared, 
has  been  so  favourably  received,  alike  by  the  scientific 
and  the  general  public,  that  we  are  happy  to  be  able  to 
announce  the  publication  of  it  in  the  form  of  an  English 
translation,  adorned  with  the  whole  of  those 
numerous  and  excellent  illustrations  which  con- 
tributed so  greatly  to  the  value  of  the  book  as 
it  was  originally  issued.   A  work  like  the  pre- 
sent, in  which  accuracy  of  scientific  detail  is  in 
no  degree  sacrificed  to  its  main  design — that, 
namely,  of  producing  a  succession  of  lively 
descriptions  leading  up  to  clearly-enunciated 
generalisations— must  be  largely  dependent  not  ^ 
only  on  the  literary  skill  of  its  translator,  but  on 
his  competence  for  dealing  in  an  intelligent 
manner  wiih  the  various  branches  of  natural 
history  treated  of ;  and  when  we  state  that  the 
interpreter  of  Prof.  Heer's  views  to  English 
students  is  so  erudite  a  naturalist  as  Mr.  W.  S. 
Dallas,  the  Assistant  Secretary  of  the  Geological 
Society,  we  have  said  enough  to  predispose  our 
reailers  in  favour  of  the  present  translation. 
Nor  does  a  careful  perusal  of  the  work  serve  to 
disappoint  the  high  expectations  we  have  been 
naturally  led  to  entertain  with  regard  to  it,  for 
both  editor  and  translator  have  evidently  per- 
formed their  respective  tasks  in  a  most  skilful  t 
and  conscientious  manner.    Neither  in  respect 
of  accuracy  or  of  elegance  do  we  notice  any 
very  serious  failures  ;  under  the  former  cate- 
gory, indeed,  we  only  feel  called  upon  to  draw 
attention  to  a  little  confusion  which  exists  in 
some  parts  of  the  work  with  respect  to  the 
English  and  German  measures  ;  and,  under  the 
latter,  to  what  appears  to  us  to  be  the  rather 
awkward  adoption  of  the  third  person,  which, 
however  suitable  for  abstracts  or  reviews  of  the  & 
writings  of  an  author,  seems  somewhat  out  of 
place  when  employed  in  a  full  translation  of  one 
of  his  works. 

To  that  numerous  section  of  our  countrymen 
who  regard  "  the  playground  of  Europe "  as  a 
place  only  for  fashionable  lounging  or  purpose- 
less climbing,  Prof.  Heer's  work  may  well  be 
commended  as  opening  up  new,  and  to  many 
perhaps,  unsuspected   sources  of  enjoyment 
during  their  holiday  tours.  Those  who  will  take 
thc  trouble  to  master  the  contents  of  these  two 
pleasantly  written  volumes— a  task  demanding 
no  great  preparation  of  prcliniinar}'  studies — 
will  be  in  a  position  to  appreciate  and  follow 
with  ever  increasing  interest  the  discussion  of 
those  numerous  important  geological  problems, 
to  the  solution  of  which  no  country  in  the  world 
aitords  more  important  materials  than  Switzer- 
land.     Aidtd  by  the  carefully  arranged  col- 
lections of  rocks  and  fossils  which  exist  in  the 
museums  of  all  the  larger  Swiss  towns,  the 
tourist  would  lind  the  means  of  enabling  himself  to  vividly 
icali»e  and  almost  live  among  the  wonders  of  long  past 
geological  pcnods  ;  and  by  personal  contact  with  the 
actual  evidences  of  geological  change,  his  scientific  know- 
ledge and  convictions  would  acquire  a  reality  and  solidity, 
which  no  amount  of  work  in  the  library  could  ever  com- 

•  "The  Primjcv*!  World  of  Swiiirrland  "   With  j6o  Illuumtioni.  By 
Pmf  Heer,  of  t(i«  Univcruly     Zurich,    Edited  by  Jsme*  Hcyvrood.  M.A 
K  R.S  ,  PrfMilnn  or  the  Siatislicjil  Society.    T  wo  voU.  8vo.    (London  : 
I^DgmaiM,  Gf««n,  aad  Co.,  iS7b.} 


municate  to  them.  Those  who  will  adopt  this  plan  will 
soon  find  aroused  within  their  minds  an  interest  and  en- 
thusiasm, which  will  prevent  them  from  ever  finding  their 
holiday  tour  dull ;  and  will  be  amply  rewarded  thereby 
for  the  necessary  preliminary  labour.  Phlegmatic,  indeed, 
must  be  the  individual  who  does  not  find  his  pulses 
stirred  as  he  follows  in  the  work  before  us  thc  life-like 
delineation  by  word-painting  of  the  characteristics  of 
ancient  worlds,  or  who  does  not  find  the  desire  awakened 
in  his  mind  to  witness  for  himself  some  of  the  phenomena 
here  described  :  for  even  the  most  indifferent  reader  can- 
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Rodt  of  fir-woo<i  ohibitinx  marks  oF  cutting  and  binding,  roro  thc  lignites  of  Wciukao. 

not  fail  to  catch  a  portion  of  the  enthusiasm  which  every- 
where glows  in  I'rof.  Heer's  eloquent  pages.  But  such 
feelings  are  only  a  very  feeble  echo  indeed  of  the  pleasures 
cxpenenced  by  the  student  who  has  the  courage  to  enter 
himself  within  the  veil,  and  to  look  upon  nature  and  her 
mysteries  face  to  face. 

We  should,  howevcr,  be  doing  Prof.  Hecr  an  injustice 
if  we  referred  to  bis  book  as  being  only  a  popular  guide 
to  the  gcology  of  Switzerland.   To  the  man  of  science 
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the  worl:  will  be  no  less  valuable  than  to  the  tourist  and 
general  rcidt  r,  lor  m  it  he  will  find  an  auihoritaiive 
mume  of  tlic  results  of  multifarious  slujici  by  one  o(  the 
most  cmiiunl  of  livin^^  p:il:t.';i])h>  lol  i^'ibts  ;  results  which 
otherwise  he  would  be  coinpcllcd  to  '.circh  (or  in  numerous 
scattered  papers  and  bulky  tnono|jrapln.  Just  such  a 
sketch  of  the  general  Rtology  of  SwilzerUnd  as  is  con- 
tained in  the  work  before  us,  is  indeed  especially  wel- 
coma  at  the  present  time,  from  the  fact  that  Studer's 
adnitable  **  Geologic  der  Schweix,"  is  so  iiar  behind  date. 
The  main  featares  of  the  Ciurboniferous,  Saliieniaa,  Lias, 
Juras&ic,  and  Cretaceous  formatioas  as  displayed  in  Sirit* 
zerland,  are  all  very  clearly  described  in  Prof.  Heel's  book; 
bttt  it  U  oifcoiiirw  w  respect  to  the  Miocene— I0:tlie  dad- 


dation  or  the  characters  of  the  fauna  and  flora  of  which 
his  own  admirable  researches  have  be«n  more  especially 
devoted  —  that  our  author's  detailed  obierv.iuuns  and  infer- 
ences arc  po^sc»s.cd  ol  the  greatest  v.iIjc  and  interest. 
Piof.  Hccr's  general  concl.ibioiis  on  such  su'jje  ts  as  the 
physical  evolution  01  our  ^lobe,  the  changes  ot  climate 
during  former  geologic. tl  (jcriuds,  and  the  dujirme  of 
descent  and  Darwinism,  are  also  worthy  of  the  most 
serious  attention. 

We  shall  not  here  stop  to  discuss  how  far  the  identifi- 
catioa«r  species  of  plants,  by  their  leaves  alone,  is  safe  or 
defensible  on  the  part  of  the  pala^ophytologist.  Some 
boianists,  especially  ia  tins  omntry,  have  adopted  very 
•ejrtfenwvieira  wiil^vegatd  to  the  work  of  Heer  aod  others ; 
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demanding  that  fossil  plants,  like  recent  onfs,  should  only 
be  named  after  an  opportunity  has  been  found  lor  ■>;udyin;; 
their  organs  of  fructification.  But  the  scoloj];ist  may  with 
justice  object  to  such  a  limitation,  that  it  would  practically 
be  almost  as  fatal  to  the  pursuit  of  bis  inquiries,  as.  a 
demand  from  malacologists  that  no  conciusioos  should  be 
based  on  the  shelly  coverings  of  molluscs,  or  frotn  com- 
parative anatomists,  that  we  should  reject  all  identifica- 
ttoas  based  oa  portions  of  the  skeleton  of  the  venabtaies. 
It  Is  sorely  better  to  make  the  best  of  the  inperfect 
terials  which  we  possess— gtiaidiog  ourselves  meanwhile 
aft  e  very  point  with  cautious  resenratioos-^iather  than  to 
v^ect  it  aUogethiSK  becauie  ef^its  Itck  of  completenesi. 


Opinions,  too,  may  differ  as  to  the  pro[)rioi\'  and  value 
of  thos;  ra'her  fanciful  dclineitions  of  scenery  in  the 
ancient  ^' -ulojiic  il  periods,  which  are  so  frequently  intro- 
duced in  Freuch  scientitic  trcniics.  But  in  the  ca^e  of 
*'  The  l'rima:val  World  of  Switzorland  "  alt  such  criticism 
is  disarmed  by  the  fact  that,  while  a  means  of  arresting 
the  interest  of  the  general  reader  has  been  supplied  fa^ 
these  rather  questioaabte  "  laadfcapes,"  the  real  waaft  of 
the  student  have  bjr  no  means  been  lost  sight  o^  bttt  are 
veiy  Uberallf  provided  fbr  to  nuaMraos  other  ^atcs  and 
woodcuts  of  truly  scientific  character  and  accuracy. 

No  time,  perhaps,  could  possibljr  be  chosen  as  more 
ofpoilane  for  the  appearance  of  tlui  work  than  the  pre* 


ient,  for  attention  has  recently  been  very  geaendly  drawn 
to  the  dlacovery  of  ecrtain  aiticles  of  human  worlnaaa- 
ship  in  Swhsenand  which  seem  to  throw  far  bade  the 

date  of  the  appeaiuace  of  man  upon  the  globe,  and 
to  make  him  contemporaneous  with  a  portion  at  least 
of  the  Glacial  period  of  that  country.  The  editor 
of  this  work  has,  we  think,  acted  most  judiciously  in 
appendiii)^  to  Dr.  Heer's  book,  which  contains  ample 
details  concerning  the  characters  and  relations  of  the 
beds  which  have  yielded  these  interesting  relics,  a  trans- 
lation of  Prof.  RiiUmeyer's  memoir  in  the  Archiv  jiir 
Anthropologie  fof  187V  whiA  describes  the  objects 
"*<udvci^  and  wtt  cinaodMr*  appraptiately  doee  this 


artide  than  by  a  brief  rcfSercaee  te'tihe  lafts  of  the  case^ 
as  detjdied  in  the  work  bisfeM  as,  lUasKatiaff  ihem  by 

several  woodcuts  borrowed  from  tbie  same  soorce. 

That  the  relics  in  question  are  of  artificial  origin,  there 
can  be  scarcely  the  smallest  room  for  doubt.  They  consist 
of  a  number  of  rods  lying  side  by  side  in  a  block  of 
lignite  from  Wctiikon,  in  the  Canton  of  Zurich  ;  these 
rods  arc  0/  hr-wooJ,  they  are  converted  into  true  lignite 
perfectly  similar  to  the  surrounding  matrix,  and  are  flat- 
tened and  crushed  like  the  remains  of  plants,  constituting 
the  mass.  Careful  examination  of  them  shows  that  the 
point  of  one  of  these  rods  has  been  artificially  cut  (Fig. 
I,  d'taA.  Fifi  3)f  and  that  it  has  been  bound  round  wita 
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 flexible  mateiial  (Fig  i,  *,  i^-  A  iccond  rod  ex- 
hibits ito  loDgitudiiMU)-  ribrous  woody  body  bound  round 
transversely  with  a  difleient  bnrk  (Fig.  3.  Prof. 
Schwendaucr,  who  has  made  a  tnicroecopical  examina- 
tion of  ihcse  interesting  rods,  confirms  the  fiictot  their 
havini;  been  subjected  to  artificial  treatment  He  sup- 
plies in  Fig.  4  an  enl.irgcd  vicw,  showing  how  the  arti- 
ficially-produced section  cuts  across  the  Mructure  of  the 
wood.  We  can  liardly  doubt  thai  we  have  her^  poftions 
of  a  piece  of  the  rude  ba<k(t-work,  the  construction  of 
which  is  among  the  earliest  piactiied  of  the  am  of 
SAvage  peoplcSa 

With  rcgwrd  to  the  mode  of  occurrence  of  the  WeliikOB 
lignite  deposit,  in  «hich  these  singular  remains  wm 
found,  two  woodcuts,  which  we  transfer  from  Dr.  Deer's 
»)ook.  will  SI  ffice  to  make  the  natter  perfi  cily  dear.  The 
firji  is  an  ideal  section  across  the  Valley  of  Utznach, 
which  shows  the  ]i>;nii(  s  in  <iue»iion  (*)  resting  on  up- 
turned Miocene  strata  (-/)  and  covered  by  beds  of  pebbles 
(<.)  and  erratic  blocks  (./).  From  this  section  it  appcari 
that  a  vast  amount  of  denudation  has  taken  plac;  since 
the  formation  of  the  beds  of  lignite  and  their  bcinjj 
covered  up  by  deposits  showing  signs  of  glacial  origin, 
for  the  outcrop  of  the  lignites  occurs  at  a  height  of  loo 
yaids  above  the  bottom  of  the  valley.  The  second  section 
shows  the  nature  of  the  stratified  materials,  sand,  loam, 
and  pebble-beds  d.  with  which  the  lignites  (4.  €) 
are  interstratified  andeooeied  a  namber  of  erratic  blocks 
(//),  evidently  derived  from  the  Alps,  surmounting  the 
whole  mass. 

That  these  lignites  of  Wet  ziWon  with  their  rclici  of  human 
workmanship  are  of  great  antuiuity  there  is  the  plainest 
proof;  that  they  .are,  however,  of  more  recent  date  than 
the  principal  mass  of  the  glacially-derived  materials 
occurxing  in  the  great  Swiss  valley  is  rendered  clear  by 
their  undoubted  superposition  to  these  deposits,  which  is 
MfH  at  a  number  ot  dilterent  points;  but  that  moraine 
matter  and  emtio  blocks  have  been  deposited  i^bovt 
them,  either  hv  glaciers  or  icebergs,  there  seems  to  be  no 
room  for  doubtmg.  We  would  venture  to  sngges^  in 
conclusion,  however,  that  the  greatest  possible  caution 
ought  to  be  cxe  <:isi(l  in  attempting  to  correlate  these 
Alpine  deposits  with  tiie  glacial  beds  of  our  own  country. 

J.  W.  J, 


THE  BRAIN  OF  THE  GORILLA 

THE  anatony  of  the  hnfn  of  the  gorilla  has  been 
hitherto  absohilely  unknown.  From  the  vatnaUe 
pSiotographs  pubUsbed  by  Dr.  Bolau  in  his  recent  memoir 
on  the  anatomy  of  the  gorilla,  which  was  referred  to  in 
last  week's  issue  of  this  jnurn.-il  fp.  ijy),  I  am  enabled 
to  give  a  brief  account  of  its  external  anntomy,  to  re- 
produce the  illustrations  of  its  form,  and  to  compare  it 
with  the  brain  of  man  and  the  o  her  anthiopomorpha. 
There  are  three  views  of  the  brain,  the  tipper,  the  outer, 
and  the  inner  surfaces,  figures  of  which  are  here  given, 
and  a  careful  descriptioB  et  the  sold,  by  Dr.  Ad.  Pansch, 
is  appended. 

when  seen  from  above  the  brain  pireaents  a  broad  ovoid 
figure,  the  greatest  transversediancter  opposite  the  supra- 
marginal  convolutions,  and  very  nearly  two  thirds  or  its 

length  from  the  anterior  extremity  ;  the  frontal  lobes  are 
broad,  and  show  a  remarkable  approximation  to  the  square 
form  of  the  human  brain.  In  the  literal  v'je>v  it  has 
moderate  depth,  the  arching  of  the  upper  surface  is  but 
slight,  and  the  hn.;he:>t  point  would  sccin  to  be-  about  mid- 
way between  the  centre  ol  its  length  and  the  broadest 
pan.  The  dimensions  are  given,  length  =  loo  mm., 
Iireadih  —  87  mm.,  and  the  depth  •=  70  mm. ;  but  the 
last  certainly  includes  the  cerebsNua,  for  which  an  allow- 
ance of  ooe-fifih  may  very  properly  be  made,  which  will 
cednce  the  depth  to  5611   la  the  orang  the  three  propor- 


tions arc  respectively  too,  78,  and  50  ;  in  the  chimpaniee 
100,  84,  and  66  ;  in  the  bushwonim  mo,  77,  and  62.  The 
breadth  of  the  eoriUa's  brain  here  is  notablf,  but  in  con- 
nection with  this  it  maybe  pointed  out  that  the  bush- 
woman  has  as  great  a  rdative  breadth  of  brain  as  the 
European,  in  whom  the  numbers  are  loo^  77* 6%  and 


that  the  great  and  more  valuable  contrast  is  to  be  found 
in  the  depth  ;  in  die  ease  of  the  orang  (from  Dr.  Rdlleston's 
paper)  it  would  seem  that  it  must  be  too  low,  probably 
from  the  flattening  that  follows  removal  of  the  brain  from 

its  natur.il  cavity.  . 
Hence  coadusions  drawn  from  the  shape  of  the  brain 


0»u«r  surface  ol  the  tnfai  of  Um  CoiiUa.  I.  1   before:  m 
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b»aoch  of  the  »ime. 

itself  are  from  this  ver>-  circumstance  liable  to  error,  and 
lor  this  purpose  casts  of  the  interior  of  the  cranium  .are 
the  only  reliable  guides.  Referring  to  those  in  the  Hun- 
terian  Museum,  that  of  the  gorilla  as  compared  with  man 
is  seen  to  be  characterised  by  want  of  height,  flatness  of 
the  veito^and  narrowed  frontal  obes;  compaicdwtth, 
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the  oranp,  in  the  latter  the  frontal  lobes  arc  more  com- 
pressed, gi\  in,j  a  pointed  form  to  the  ff  int  il  cxi rr.'iiity, 
and  the  occipital  lobes  arc  larger  and  more  rounded,  so 
that  the  figure  is  pear-shaped  rather  than  ovoid  ;  but  the 
vault  is  decidedly  more  lofty  and  belter  arched  ;  al50  the 
orbiul  concavity  is  less  rr.arkcd  in  the  orang,  so  that  any 
dtticiency  in  the  Uter«l  development  of  the  iVontal  lobes 
might  very  well  be  GompenMtcd  \ff  their  downward  ex- 
tensioB.  The  chimpeotee  and  gorilla,  however,  exhibit  a 
very  great  resemblance  in  shape  and  proportions,  though 
the  formtr  hns  somewhat  more  comprc-ssL-d  frontal  lohcs, 
a  greater  development  of  the  occipital  region,  and  appa 
rcnily  greater  width,  so  that  the  cast  looks  more  globular 
than  th.1t  of  the  >;orilla. 

The  torpiis  cailosum  isofgood  lerjnli,  but  r.ither  thin; 
its  proportion,  taking  the  length  of  the  brain  as  100,  is 
41,  and  its  average  thickness  appears  about  one-twelfth 
of  that ;  in  the  cbimpantee  the  length  is  30  and  the 
thickness  one-eleventh ;  in  the  orang,  44 ;  and  in  man, 
40;  thtckacaS)  one-tliiiteentb. 

The  convohltions  are  strongily  marked  ;  in  a  general 
view  they  are  slightly  more  subdivided  than  in  the  chim- 
panzee, but  in  complexity  and  asymmetry  the  orang  ex- 
ceeds the  gorilla  to  about  the  same  extent. 

Outtr  Surfticf  of  the  Hemisphere. --'\\\^  posterior 
branch  of  the  Sylvian  fissure  extends  upwards  and  ends 
in  the  usual  bifurcation,  nearly  at  the  junction  of  the 
middle  and  posterior  thirds  of  the  hemisphere,  and  a'most 
half  of  the  height  fto»  the  lower  margin  ;  judged  by  this, 
the  fiisore  is  more  ohliqae  than  ni  man,  lesi  so  than  in 
either  oiaog  or  dnrapanaee.  The  short  anterior  limb  is 
very  faintly  marked  m  front  of  the  insula,  but  iu  ending 
i«  distinct,  bifurcated,  on  the  outer  side  of  the  frontal  lobe. 
The  insula  has  its  fore  part  tmeovered  in  the  bottom  of 
the  fissure.  Tlie  external  pirieto-occipital  fissure  travels 
over  the  outi.:r  suthice  to  within  a  very  short  distance  of 
the  k)*t:r  margin  of  the  hemisphere  ;  its  hinder  margin, 
prolonged  forwatd'i,  <;iv€s  rise  to  a  convex  operculum  in 
about  its  lo.ver  two-thirds,  very  much  re-cmbling  that  of 
the  chimpanzee,  although  somewhat  more  sinuous.  The 
fissure  ol  Rolando  is  very  oblique,  the  lower  end  is  re- 
markably forward,  being  actually  in  front  of  the  tip  of  the 
temparo-sphenoidal  lobe  (probably  part  of  this  is  due  to 
the  position  of  the  brain),  and  the  upper  end  reaches  the 
longitudinal  fissnre  behbid  (be  centre  of  the  bemtsphcic  ; 
the  angle  formed  by  the  two  fissune  is  very  little  SMire 
than  a  right-angle,  95°. 

The  length  of  the  hemisphere  heinf;  im,  the  distances 
in  a  horizontal  line  from  the  anterior  extremity  to  the 
upp;r  end  of  the  hssure  of  Kolando,  i.e.,  the  extreme 
length  of  frontal  lobe,  being  a,  thence  to  the  parieto- 
occipital fissure,  length  of  piricial  lobe,  b,  and  froBl-tbat 
to  the  hinder  extremity,  occipiul  lobe,    we  get — 
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The  length  of  the  frontal  and  the  smallaess  of  the 
occipital  lobes  are  especially  noteworthy. 

The  convolittions  of  the  faontal  lobe  present  their 
typical  arrangement :  the  ascending  frontal  is  very 
simple,  following  in  easy  curves  the  fissure  of  Rolando, 
end  marked  only  by  one  slight  indentation  opposite  the 
■oiterior  frontal  sulcns ;  it  is  boonded  in  front  for  the 
lowerhelf  by  the  prae-central  salens  (Ecker)  from  which 
the  distinct  and  strongly-bent  inferior  frontal  sulcus  runs 
fbrwards  to  the  tip  of  the  lobj.  The  superior  frontal 
Sulcus  has  its  characteristic  T  shape,  the  top  of  the  T 
b:ing  placed  vertically  in  front  of  the  upper  half  q\  the 
loregoiog' convolution,  and  the  second  limb  sent  forwards 
•hnoit  «t»%bt  flSrdMftit  tvo^Mrds  of  the  distance  to  the 


anterior  extremity  between  the  upper  and  middle  frontal 
convolutions.  Of  tlic  three  horizontal  gyri,  the  upper 
springs  by  a  narro*  root  from  the  aiccnding  frontal  close 
to  the  margin,  and  shows  plainly  the  indications  of  the 
longitudinal  division  into  two  ;  the  middle  is  much  nar- 
rower, connected  to  the  ascending  by  a  pedicle  between 
the  pne-central  and  superior  frontal  sulci ;  and  the  inferior 
frontal  is  welt  developed,  arching  over  the  anterior  limb 
of  the  Sylvian  fissure,  and  considerably  fold^  Com- 
pared with  the  chimpanzee,  the  upper  is  narrow,  the  middle 
and  lover  larj^rr  .uui  more  suljdiviih-il.  The  Orang 
t!iri)u;,'hout  the  whole  lobe  exhibits  a  gri-.iter  richness  of 
convolution. 

The  convolutions  of  th;  parietal  lobe  are  very  de- 
finittly  and  strii:tly  m.irked  off,  and  at  the  samtrtime  they 
arc  decidedly  the  most  developed  of  the  whole  brain,  far 
exceeding  the  chimp  tnzee,  and  not  inferior  to  the  oran^. 
The  intra>parictal  sulcus,  springing  fram  the  Sylvian 
fissure  near  its  hinder  end,  runs  forwards  and  then  up- 
wards, round  the  froat  of  the  suprMnatginal  lobale, 
parallel  to  the  fissure  of  Rolando,  as  far  as  the  centre  of 
that,  when  it  turns  backwards  at  an  obtuse  angle,  con- 
tinues, approaching  slightly  the  longitudinal  fissure,  and 
debouches  into  the  external  parieto-orcipital  fissure  ;  from 
the  angle  whicl.  it  forms,  the  customary  prolongation, 
giving  off  t«»  or  three  smaller  branches  is  sent  upwards 


\aau  tuHace  of  Un  hrain  of  ih«  Gorilla.  iounul  parielo-occipilal 
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in  continuation  of  the  ascending  portion,  and  dividing  the 
ascending  parietal  convolution  from  the  parietal  lobule 
almost  completely  ;  the  interruption  to  this  fiswn  abbot 

its  bend  which  is  seen  so  of^en  in  human  brains  I  have 
observed  only  in  the  orang.  The  ascending  parietal 
convolution  is  much  more  dcvelo[n-d  than  the  ascending 
frontal,  and  it  presents  a  ma-'ked  indication  of  a  longitu- 
dinal fission  ;  the  lower  end  has  the  usual  triangul.ir  ex- 
pansion split  into  two  (superior  marginal  convolution  of 
Gratiolet;.  The  pirietal  lobule  is  large  and  dr.  1  led  into 
an  outer  and  an  inner  portion,  the  latter  showing  further 
subdivision;:,  in  thib  conditioa  approochiog  more  to  the 
human  brain  than  either  onng  or  chimpanzee.  The 
supra-nuuginal  lobule  is  mora  developed  than  in  eithei^ 
chimpanxee  or  onuur,  utd  ^vided  into  three  poniMS 
by  a  triradlate  sulcus^  but  its  proportion  attd.the 
amplitude  of  its  gyri  are  much  inferior  to  the  humih 
brain.  The  angular  convolution  springs  from  the  upper 
end  of  the  siipra-niar^;inal  lobule  by  a  narrow  bciil  piece  ; 
the  descending  branch  here  ditTers  from  the  chimpanzee 
and  orang  in  being  cut  off  from  the  middle  temporo- 
sphcnoidal  convolution  and  luaning  backwards  into  the 
middle  :  <  i|ji'.  il  convolution,  constituting  the  anterior, 
boundary  ot  the  external jtatieto-occipital  fissure. 
The  occipital  obe  is  by  no  means  ridily  cdhvolnted, 
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the  tliTee  g>ri  art  marked  off,  the  upper  being  broad  and 
the  lower  narrowi 

The  tempore- fphenoidal  lobe  prcsicnti.  nutl^inx  remark- 
able ;  the  parallel  fissure  is  coniinuDus  .iral  simple,  run- 
ning up  behind  into  the  angular  convolution,  where  il  is 
cleft,  one  brarch  extending  downwards  parallel  to  ihc 
lower  p;ut  of  the  external  parieto-occipital  fissure,  4od 
cuttirg  oir  tbemidd!c  teniccro-sphenoidal  gyrus  from  the 
descending  ramus  of  the  angular  and  the  second  annec* 
tent  convolutions.  The  tipper  convolution  is  simple,  the 
middle  is  hroader  and  more  folded,  the  inferior  is  sepa- 
rated )sy  a  well'marked  sulcus  from  the  middle. 

The  nrst  external  anncoeni  gyrus  is  seen  isiuing  from 
undercover  of  the  opcrculi\m,  and  passing  forwards  and 
inward&,to  the  parietal  lobule  ;  this  is  an  ai)proa(  h  to  the 
orang,  iti  wliich  the  gyrus  is  norrrally  supcnicial,  and  an 
advance  on  the  chimpanzee,  in  which  it  occurs  only  at 
times.  The  second  does  not  appear  at  all  ;  the  third  is 
to  be  recognised  nearer  the  lower  margin  of  the  bemi- 
spiiere  and  below  the  lower  end  of  the  external  parieto- 
occipital fissure,  but  the  extension  of  th;:  paiattcl  6ssure 
M^urates  itsufwificially  from  the  middle  temporo- sphe- 
noidal convmiition ;  below  this  the  small  fourth  appears, 
uniting  the  lower  occipital  and  third  tempon>>iphenoidal 
convolutions. 

Ituu  r  Sutfi^.i  of  the  Hfm!ip)ii-r(. — The  callosn-mar- 
j;inal  tissure  pursues  its  usual  i;our>e  and  luriib  upvsards 
opposite  the  hinder  end  of  the  cor|ms  cailosum,  sending 
a  branch  batkwajds  between  tlie  convolution  and  the 
i^uadrate  lobule ;  it  is  interrupted  opposite  the  anterior 
extremity  of  the  corpus  cailosum  by  a  small  gyrus,  a  very 
/rcqucnt  condition  in  human  brains ;  from  it  a  few  small 
indentations  pass  up  into  the  marginal  convolution.  The 
callosal  convolution  is  simple :  at  the  fore  pan  there  is  a 
htot  of  the  longitudinal  division  which  obtains  here  some- 
times in  man,  aiid  it  is  more  broken  up  when  it  passes 
under  and  is  joincxi  by  the  quadrilateral  lobule.  The 
marginal  convolution  is  larger  and  more  divided,  but  both 
of  theseaie  simpler  than  in  the  oranj:.  The  quadrate  lobule 
IS  divided  into  abjut  four  siiiuU  g)ri,  and  is  much  larger 
than  in  the  orang,  where  the  calloso-margmal  tissure 
opens  into  the  surface  very  near  the  parieto-occipital,  and 
the  lobule  is  almost  obliterated.  The  internal  parieto- 
occipital fissure  does  not  join  the  calcarine  t^ow,  so 
that  n  diMinct  inferior  internal  annectent  convolution 
is  pmoBt^  and  at  the  opper  end  the  upper  internal 
amwctevt  ooivolation  can  be  seen  amsing  out  of  the 
fissore  and  joining  the  upper  posterior  angle  cf  the 
quadrate  lobule.  The  calcarine  fissure  is  usual,  so  also  is 
the  fissure  of  the  hippocampus.  The  occipital  lobule  is 
divided  into  three  gyn  transversely  by  two  furrows  run- 
nmg  the  upptr  from  the  parieto-occipital,  and  the  lower 
frtmj  the  calcarine  trssurcs  nearly  across  ;  this  is  in  marked 
contrast  with  the  arrangement  of  the  human  braia  where 
the  gyri  run  from  apex  to  base,  being  subject,  how- 
ever, to  great  vaiicty.  The  gyri  on  the  under  surface 
of  &e  occipital  and  temporo-sphenoidal  lobes  cannot 


The  resemblance  between  this  brain  and  the  chunpaa- 
ttult  is  striking  both  ill  its  shape  and  the  anangenient'of 

the  convolutions,  lo  much  so  that  Gratiolet's  deaciiption 
of  the  Utter  would  setve  also  for  many  parts  of  the 
gorilla's  brain.  The  chief  points  of  difference  between 
the  two  are  mainly  in  favour  of  the  gorilla,  <•./,■■.,  the  greater 
length  and  breadth  of  the  frontal  lobe,  a  gre.iter  develop- 
ment of  the  middle  and  lower  frontal  and  of  the  parietal 
convolutions,  especially  of  the  supra- marginal  lobule  and 
the  appearance  of  the  first  extemah  annectent  gyrus.  On 
the  other  hand  the  diin^panaee  appears  to  luive  some 
advani^  in  the  important  pobt  of  greater  vertical  height. 
On  the  sdMrte*  the  comparison  seems  to  indicate  a  deve- 
lopment of  the  chimpomve  type  cf  biain  and*  to  give  it  a 
higher  rank  than  thiU. 
in  one  pnrtiadar  dianeiar  it  i^ptMohcs  tecauib  ^ 


I  partial  appearance  of  the  annectent  convolution,  but  the 

differences  in  shape,  the  mare  perfect  operculum,  the 
lesser  complication  of  tnc  frontal  and  o.xiji.til  convo- 
lutions and  the  greater  symmetry  f-ir  oai%vci>,'h  the  reien*- 
blances  and  denote  its  proper  position  as  with  the  chim- 
panzee, although  somewhat  nearer  the  orang  than  that. 

Gratiolet  pbccd  the  gorilla  with  the  baboons  by  reason 
of  its  elliptical  form  and  the  supposed  want  of  develop* 
meat  of  tlie  frontal  and  great  excess  of  the  occipital  lobes; 
but  we  see  now  that  of  all  the  anthropomorpha  the  gorflla 
is  characterised  by  the  most  extensive,  frontal  lobe  aoi 
smillest  occipital  {  in  addition  to- which* the  liehheas  of' 
the  convolutions  and  the  breadth  of  the  frontal  region 
also  separate  It  farther  from  the  babojns  than  the  chim- 
panzee. 

It  is  certainly  open  to  great  daubt  whether  this  diminu- 
tion of  the  occipital  lobe  is  at  alt  an  ascen^ivt;  step  m  ihe 
cerebral  conformation,  in  fact,  the  comparison  of  the 
respective  proportions  in  the  bushwoman  and  the  Euro- 
pean points  distinctly  in  the  opposite  direction  ;  and  it  is 
to  be  noticed  that  the  great  relative  length  of  the  frontal 
lobe  is  entirely  due  to  tilis  dwarfing  of  the  occipital,  for 
the  proportion  of  the  frontal  lo  the  parietal  is  no  greater 
in  the  gorilla  than  in  the  others  ;  and  the  highest  type  is 
to  be  sought  rather  in  the  co-ordinate  development  of  all 
the  lobes  and  not  in  the  prrUoni  nance  of  any  one  ;  so 
that  regarded  by  this  standard  ibc  gu.iJla':>  bram  shoivs 
GDC  ir;arked  feature  of  inferiority. 

It  should  be  remarked  that  Dr.  Pansch,  whose  judg- 
ment must  carry  great  weight,  is  disposed  to  rcg.ird  the 
diverttcnces  from  the  chimpanzee  as  sufficient  to  establish 
a  distinct  type  of  brain  in 4ke  gorilla. 

In  the  comparisons  above  instituted,  the  brain  of  the 
bnshwoman  so  carefully  aod  elaborately  described  by 
Mr.  Marshall  in  the  PkllfiSOphkai  Transactions  for  i8S4,> 
that  of  the  chimpanae«descrili«d  with  photographs  by  the. 
same  author  in  the  Natural  History  Ktvicw  for  1861,  and 
that  of  the  orang  in  the  same  journal  by  Prof.  RoUestOA 
have  been  Ukcn  as  standards,  supplemented  by  refcicooe 
to  the  specimens  in  the  Huntcrian  Museum. 

G.  D.  Thank 


mUSEVM-  SPECIMENS  FOR  TEACUtNG 

PURPOSES^ 

IT  is  now  generally  admitted  that  a  thorough  and  practically 
^  n^fut  knowledge  of  the  form  aad  other  properties  <'l  lucural 
bodies  c«n  only  be  acquired  by  an  exaroinaiion  of  such  IxkIio 
themaclve*.  The  differtnce  bctwteo  kao*ing  a  thing  by  de- 
scription only  and  knowing  it  frum  pcraonal  acquain lance  need 
scarcely  be  iruisled  00. 

All  teaching,  therefore,  of  the  physical  pro[i»riie»,  especially 
the  foim,  texture,  colour,  and  rcLition  to  one  anuthcr  of  the 
compooent  parts  of  any  natural  object,  whether  organised  or 
inoigssic^  iihould  be  illaslratcd  by  reference  to  (he  object  itselT. 
The  more  completely  the  studeni  is  enihled  to  txamine  it,  the 
more  thorough  will  his  knovi  lc'J(;c  oi  ii  l>r. 

In  the  Department  of  Diology,  which  is  that  10  which  my 
lessarlES  mut  now  be  limited,  v<.ry  much  valuable  and  practical 
teaching  can  certainly  be  given  without  the  )>oi.scs.iiun  of  a 
■lueBB  or  a  tingle  permaceat  prepiralion.  The  commonci  and 
eaiily  accetsibie  animals  and  plants  furnish  r:>a  cri.iS  for  staUy 
aad  demonstration,  which,  when  dooe  wiili,  can  be  ilirown  away 
and  replaced  as  occasion  requires.  But  it  is  oticn  desirable  to  • 
preserve  speomeiu  for  a  contiderable  linrs  or  perminentl), 
either  on  accouot  of.  their  inlrirMic  rarity,  causing  difficuhit:,  in 
piocurlng  them  when  needed,  or  oo  account  of  the  lalwur  and 
skill  which  may  have  been  expended  upon  their  profit r  diiplay,  • 
and  which  it  is  not  desirable  to  have  waited. 

Hence  the  atccMinr  for  nascuma  as  most  important  adjuncts 
ia  conaactlon  whh  aU  esaibKihmsails  far  t 


•  Lec«urc  ai  the  I.oao  C<jlle<  iic  n  of  SdeotiSe  Appantin,  SMth  Kcn- 
■InsHo.  July  16.  ity^  by  Vnl.  W.  H.  Ktoww.  FJL^  Ctaa<tv«IO(«<  lk« 
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'  It  h«s  been  suggested  to  me  on  this  occasion  to  give  a  few 
hints  as  to  the  cla.s.s  of  objects  best  adapted  for  display  in  such 
mnseams,  and  the  l>cst  method  of  preservinR  Utem,  especially 
illattrated  by  the  specimens  contributed  to  the  Loan  CoUccti»n, 
and  having  lieen  a  collector  of  specimens  and  a  curator  of  some 
kind  of  museum  all  my  life,  at  all  events  since  I  was  nine  years 
old,  I  do  not  speak  without  some  exp:rience.  As  the  time  at 
my  disposal  will  be  limited,  I  shall  say  nothing  of  the  prepara- 
tion and  prcsers-ation  of  specimens  intended  for  microacopical 
investigation  and  demoTLstration,  as  that  is  a  special  branch  of 
the  <iubjcct,  on  which  there  are  numerous  excellent  treatises,  and 
wliicli  IS  considered  in  other  lecluics  of  the  present  touric.  I 
shall  therefore  confine  myself  to  objects  visible  to  the  anasMSted 
eye,  and  mainly  to  those  derived  from  the  animal  kingdom,  as 
haviAg  come  most  fully  within  the  scope  of  my  own  experience. 

Whether  it  has  arisen  from  a  mistaken  impression  that  museum 
tpedmens  are  scarcely  legitimate  objects  for  this  exhibition,  or 
whether  from  the  too  general  neglect  on  the  part  of  those  in 
charge  of  collections,  of  expenditure  of  labour,  ingenuity,  skiU, 
and  taste,  in  cfTcciing  improvements  in  arranging,  displaying,  and 
preserving  the  objects  under  their  care,  this  department  of  the 
Exhibition  is,  on  the  whole,  not  very  satisfactorily  represented, 
and,  compared  with  some  others,  puts  in  rather  an  insignificant 
appeamnce.  And  yet  properly  preserved  attd  displayed  spcci- 
nras  are  essentially  "scientific  apparatus;"  the  preparing  of 
lucfa  specimens  is  a  most  valuable  aid  to  the  culiivation  of 
biology,  and  it  is  to  be  regretted  that  such  an  opportunity  as 
that  now  presented  of  comparing  the  merits  of  ditlcrent  pro- 
cesses and  of  different  maleriab  used  in  the  art,  has  not  been 
more  fully  taken  advantage  of. 

In  coruidering  the  subject  of  museum  specimens,  it  will  be 
convenient  to  treat,  first,  of  the  methods  of  preservation  in  a 
dry  state,  afterwards  of  the  methods  of  preserving  animals  or 
part«  uf  animals  in  some  kind  of  fluid,  and  lastly,  to  speak  of 
the  reprcKiuciion,  by  means  of  casts  and  models,  of  such  objects  as 
cannot  be  conveniently  jireserved  in  other  ways. 

Ttic  first  mirthod  is  applicable  only  to  certain  parts  or  tissues 
of  the  animal  luxly  ;  either  those  like  the  bones  of  vertetwates, 
shells  of  molluscs,  chitinous  integuments  of  articulala,  &c, 
which  arc  in  their  natural  condition  so  hard  and  dry,  that  they 
undergo  no  material  change  when  completely  deprived  of  all 
the  water  containctl  in  their  substance,  or  those  like  skins, 
hollow  viscera,  &c.,  which  may  be  kept  in  shape  until  they  are 
dry  by  filling  them  with  some  stuffing  material,  or  dLstcmling 
them  with  air.  Attempts  have  frequently  been  mode  to  preserve 
soft  and  fleshy  tissues  as  the  muscles,  in  a  dry  state,  but  by  all  the 
processes  hitherto  adopted  they  eventually  lose  so  much  of  their 
lorin  and  substance  as  to  be  of  hitlc  value  as  representations  of 
actual  and  natural  objects.  Stub  parts  of  the  body,  and  the 
whole  oi  the  s  >fi  :ujJicd  invacMbntai^  Can  onlfbe  aweaafidljr 
preserved  in  a  i1uid  medium. 

Tlie  best  known  and  most  generally  practised  method  of  pre- 
servation in  a  dry  slate  is  that  intended  to  give  an  exact  idea  of 
the  whole  animal  when  living,  by  means  of  its  skin,  and  the 
various  tcgumentary  ap]>enda)>es,  as  fur,  feathers,  scile*,  horns, 
Sic,  attached  to  it,  removetl  from  the  bo<ly,  and  then  mounted 
by  means  of  internal  supports  and  padding*,  or  "  stuffed,"  as  it 
is  familiarly  called.  The  art  of  preserving  animals  in  this  man- 
ner is  called  '•taxidermy."  Although  an  art  of  really  great 
importance  for  the  study  of  natural  history,  and  one  essential, 
in  fact,  to  its  proper  dilTosion  among  the  masses,  it  is  almost 
unrepresented  in  the  present  collection,  the  only  exceptions  being 
among  the  "Apparatus  for  Instruction  in  Physical  Science,  con- 
tributed by  the  Committee  of  the  Pedago^cal  Museum  of 
Kussia."  The  examples  sent  by  this  committee,  though  ex- 
tremely interesting  as  illustrations  of  an  admirable  system  of 
practical  school  teaching,  and  quite  equal  to  the  average  level 
icen  in  most  public  museiuns,  are  of  no  especial  merit  as  wurks 
of  art,  or  as  showing  impirovenient  over  the  ordinary  methods. 
That  this  level  should  be  s<i  low  is  extremely  to  be  regretted  ; 
but  as  lon^  as  curators  of  museums  are  contented  to  till  their 
cases  with  wretched  am'  rejiuKive  caricatures  of  mammals 
and  birds,  out  of  all  natural  proporlioo,  shrunken  here  and 
bloated  there,  and  in  impossible  altitudes,  it  will  be  ditlicuU  to 
gel  it  raised.  There  may  be  seen  occasionally,  especially  in  con- 
tintiital  museums  and  in  private  collection-,  where  amateurs  of 
artistic  taste  and  good  knowledge  of  natural  lli^t^>r)■  Iiavc  devoted 
themselves  to  the  subject,  examples  cn  iugh  to  show  that  an 
nnimal  can  be  oooverted  lUter  death,  by  a  proper  application  of 
iwidatuiy,  iirte,«  raal  liMilM  innaiiHlKfan  of  tbt 


perfect  in  form,  proportioni,  and  aUitod^  and  almoat,  if  oot 
auite  as  valuable  for  conveybig  infonutkm  am  Aen  peiinla  M 

toe  living  creature  itself. 

The  injarions  effect  of  a  low  standard  of  perfection  ia  one 
branch  of  art  upon  another  is  curiously  seen  in  the  drawings 
of  birds  often  introduced  into  pictures  by  some  of  our  most 
accomplished  artists.  I  could  point  out  in  the  present  Royal 
Academy  exhibition  several  examples  of  birds  introduced  into 
landscapes,  and  therefore  evidently  intended  to  be  representations 
of  living  and  moving  creatures,  carefully  copied  from  miserable 
specimens  of  "stufTing"  of  the  lowest  order.  The  fact  is  that 
taxidermy  is  an  art,  resembling  that  of  the  painter,  or  rather  the 
■cnlptor;  it  requires  natural  genius  as  well  as  great  coltivation. 
Ooe  of  tlie  obstacles  to  its  improvement  seems  to  be  that  few 
people  have  knowledge  enough  of  the  subject  to  judge  of  the  exe- 
cution  of  the  taxidermist  as  they  do  of  the  painter  or  sculptor. 
And  yet  to  curators  of  natunil  history  museums  this  know* 
ledge  should  be  indispensable.  But  then  they  must  give  up 
the  conventional  low  standard  of  payment  for  "bird  stuffing 
which  now  prevails.  The  artist  should  be  able  to  devote  far 
more  time  to  the  manipulation  of  each  subject  than  at  present, 
and,  moreover,  be  able  to  compensate  himself  for  the  time  he 
must  spend  in  the  study  of  the  anatomy  of  the  dead,  and  of 
the  form,  attitudes,  and  manners  of  the  living.  I  have  often 
thought  that  if  a  Landseer  or  a  Wolf  could  have  devoted  himself 
to  taxidermy,  what  glorious  specimens  we  should  have,  and  how 
different  then  would  be  the  effect  of  a  visit  to  the  "  bird  gallery  " 
of  one  of  our  great  museums  to  that  which  it  now  produces. 
How  much  of  nature  would  then  be  learned  while  admiring  the 
art !  Ai>d  whv  should  this  not  be  ?  Simply  because  no  one,  at 
least  no  one  in  charge  of  a  public  museum,  thinks  of  paying  for 
a  stuffed  bird  more  than  some  ridiculously  inadequate  sum. 
It  may  be  said  that  our  natural  history  museums  have  not  funds 
for  such  a  purpose.  If  so  it  is  of  course  a  subject  to  be  regretted, 
and  ought  to  be  remedied  ;  but  it  is  not  exactly  the  case.  A  few 
really  good  specimens  arc  far  l>et'er  than  an  infinity  of  bad  ones. 
Let  the  same  amount  of  money,  judiciously  laid  out  on  skUl 
and  labour,  now  expended  on  a  hundred  specimens  be  con- 
centrated on  ten,  and  a  fzx  more  valuable  and  instructive 
museum  will  be  produced.  The  remaining  specimens  for  com* 
pleting  the  scriej  for  advanced  students  of  the  subject,  should  be 
kept  as  skins  in  drawers,  in  which  slate  they  are  in  every  respect 
preferable  to  badly-stuffed  specimens.  They  can  be  handled  or 
examined  vrithout  damage,  and  they  do  not  mislead  or  disgust 

Next  to  the  skin,  the  part  of  vertebrate  animals  most  com- 
monly preserved  is  the  skeleton,  the  bones  being,  in  fact,  the 
most  imperishable  and  easily  preserved  of  all  the  tissues.  The 
facilities,  therefore  for  '.he  study  of  ostcolu^:y  are  very  great, 
and  it  has  especial  importance  in  comparison  with  that  of  any 
other  system,  inasmuch  as  large  numbers  of  animals,  all  in  fact 
of  those  not  at  present  existing  on  the  earth,  can  be  known  to  us 
by  little  else  than  the  form  of  their  bones. 

Tliese  remarks,  however,  only  apply  to  the  skeleton  in  its 
ossified  state,  when  the  bone-tissue  Is  so  strongly  impregnated  with 
salts  of  lime,  as  to  resemble,  in  its  properties,  rather  a  mineral 
than  an  animal  substance.  Many  of  the  most  important  problems 
of  anatomy  relating  to  the  skeleton,  either  the  adult  skeleton  of 
the  lower  vertebrates,  or  the  developing  skeleton  of  higher  forms, 
can  only  be  worked  out  on  fresh  specimens  or  wet  prepasattOlU, 
The  ossihcd  bones  which  alone  constitute  what  is  poj^ulaily  CtlUd 
the  skeleton,  can  be  studied  best  from  dried  specimens. 

An  osteological  collection  for  teaching  purposes  should  contain 
a  certain  number  of  mounted  skeletons  of  the  most  characteristic 
types  of  vertebrate  animals;  i.e.,  skeletons  with  all  the  bones 
joined  together  in  their  natural  relations,  and  placed  in  such  an 
attitude  as  the  animal  ordinarily  assumes  when  alive. 

In  this  way  the  student  acquires  a  general  idea  of  the  coo- 
stmction  of  the  framework  of  ihe  body,  the  proporiions  and  rela- 
tive positions  of  the  various  parts.  But  in  sucb  skeletons  much 
that  is  important  to  know  is  inacessiV.le  to  examination.  One 
bone  more  or  less  overlies  and  hides  another,  and  the  articular 
ends,  or  those  parts  that  come  in  contact  with  each  other  at  the 
joints,  are  entirely  concealed.  Although  general  comparisons  of 
form  and  proportion  can  be  made  with  other  skeletons,  de- 
tailed comparisons  of  bone  with  bone  are  irnpissible.  This 
applies  more  especially  to  skeletons  articulated  upon  the  plan 
almost  universally  adopted  until  the  last  few  years,  in  wnich 
all  the  parts  are  immoval  ly  hxed  to  each  other.  It  is  to  a 
lai|p  estcDt  obviated  by  the  method  I  shall  refer  to  preaently, 
bat  atm,  far     ooovlete  tMdy  «r  «rtMia|]^  ttii  v«j  4dnU« 
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iadead  cneMtal,  tobKve  at  hud  lepanle  parts  of  ikdetoBi,  or 
iadividati  bono,  whidi  auqr  be  kept  labowi,  dmrets,  oaei,  or 
Inanf  wmy  fomultoheiwMtooiiveiiieiit  Entiic  iketetoas  wi'h 
dw  bonet  •epHttedaecspy  vcfjr  little  apace  in  lMMte%  ud  tlie 
moat  diMMteriatie  puta  may  lie  aelected  and  mooaicd  in  tlie 
wij  I  ahall  yaaa|fly  indicnife  ^ 

thooldMflunliiariridiibemodeof  prepaiiiwalcdetem.  I  cm 
only  indicate  the  oudinea  of  flie  pcocca%  far  m  tliii»  na  in  every 
olmr  pnrt  of  tlie  work  of  maUncuulonical  ptepentiMH^ »  few 
pnetkal  leiaona  Cram  a  peiaon  alraady  an  adept,  and  a  little 
caperiencc  and  obsetvation  will  do  more  thm  any  dcaenpliob 
wncn  the  principles  an  knmrni  the  delalla  can  be  cmried 
out  wfth  iocb  modiScatioos  and  impioveaunts  lor  each  iadf 
vidnal  ease,  as  the  akill  and  ingenuity  of  the  opemtor  can  aufigett. 
With  regard  to  mnaeum  qweuaens  generally,  theqnaation  u  fre- 
quently aikod  how  anch  or  aadi  a  )>reparauon  is  madcb  and  an 
aosweriscxpeeted  inafew  wond^  which  will  enable  lha  qnottoner 
to  do  ihe  tame  hiaaieir.  Thia  is  aaacb  as  if  a  novice  who  had 
never  liandled  a  brush  weie  to  aak  an  aitiat  how  be  bad  painted 
bis  piciure  and  expect  that  a  few  naqplediiectiona  would  put  Um 
00  a  level  with  the  master.  Pi«par8tUMi>nuklng  is  an  ait  wbieb 
can  only  fa«  acquired  by_  lahonr  and  peneverano^  saperadded  to 
some  nslwal  qaalilications  not  pceaciaed  hi  an  equal  degna 
by  all. 

'\\>  return  to  the  bones,  as  in  many  respects  the  dmpiest  Und 
ofpreparatiou.  Tberei*  a  popular  notioa  that  skelctans  are  made 
by  pnttiag  animals  into  ant'hiUs.  So  I  have  been  told  over  and 
over  «gaia  ever  since  I  was  a  ehfld.  I  must,  howe%-cr,  say  that  I 
bavenever  actmdly  senior  even  heard  o!  a  skeleton  really  made  in 
this  way,  tbougbanls,  doabllcw,  especially  in  hot  coon  tries,  will 
make  UMet  work  ot  the  flesh  of  an  animal's  body,  leaviiig  at 
least  all  the  laiger  bones  untoudNd.  DM  we  must  adopt  some 
Mter  and  moce  univemalfy  appHcable  method  of  pvoeeedinev 
Another  oommon  idta  la  that  aonae  "chemical "  snbstaaoe » 
aceessantoMeep  them  in  for  duioMif  the  soft  parts,  andl  am 
often  asked  "  What  acid  do  von  use  fer  this  purpose  ?  "  when  n 
little  reflection  would  have  shown  that  the  bones  would  be  the 
first  parts  to  disappear  under  the  influence  of  audi  amemtnnm. 
No— water— pure  water,  is  the  only  thing  required  in  pnoaiing 
bones  and  akdctons  in  the  great  majoniy  of  cases,  and  la  the 
properuw  of  the  water  tlmartof  "oMcecating^"  as  it  is  called. 

This  pcocem  is  iiodili|(  more  or  IcM  than  placing  bones  in  tmter 
and  leaviitg  Ibem  uodiMibad  mtil  putrelaction  of  aQ  the  flmh 
aiid  blood  wmainiag  on  and  around  them  an.i  within  thebollows 
and  small  eavidat  «t  tbsfr  huerior,  takci  pUce,  and  ibcse  soft 
patis  enlinly  lose  their  fetm  and  atructuK  and  become  oomeited 
Into  liquids  and  nses  mbi|^  with  the  water  or  escaped  from 
its  antface  {  so  that  when  the  hmm  are  removed  and  wdl 
waabed,  aiothhig  lenatet  bnt  On  comparatively  indeatmclible 
true  osseous  tissus^  whicl>,  when  dikd,  is  luud,  desn,  and  with- 

BCaoeralioa  ooosiata,  thei^  CBMatially  in  the  deslmction  of  the 
■afttisBUMbyputielMtioM^andcsitniadicnmrtaucM  ate  essential 
orCivonmblctolhesuocemof  thepneesB.  In  the  first  pfawei 
the  wmer  should  not  bt  too  nbnndant  in  proportion  to  the 
amount  ofaaiaul  matter  to  bndcsiniyed.  Then  it  ahotdd  nsver 
be  dianged  or  diatnrbod  until  the  proccm  is  completed.  The 
anifMe  iaont4  be  ei|iaaed  to  the  air,  and  the  lom  finm  evapora- 
tkm  aupplied  Iram  tune  to  time.  Tlie  temperature  ahould  be 
uniform  and  elevated.  Culd  checks  the  process;  fireeiing 
amsis  it  altogether.  If  the  beat  is  too  great  tlie  bones  are  often 
greaqr  and  discoloured,  as  when  they  are  prepared  by  boiling. 
It  is  to  the  fact  that  the  process  vaiics  in  rapidity  according  to  so 
many  drcunutanccs  that  the  chief  practtcai  difiKulty,  wbidi  is  to 
know  when  it  is  completed,  u  due.  U  the  bones  are  taken  out 
too  soon,  unless  they  are  returned  immediately  tortile  same 
water,  a  check  lakes  place  in  their  preparation.  To  esflmate 
the  necessary  time  is  a  matter  acquired  on^  bf  pnctice  and 
knowledge  of  the  surrounding  drcunuiancea..  If neh  will  de- 
pend upon  the  size  of  the  bonct,  small  bones  nuoerating  much 
more  rapidly  than  huge  ones ;  also  upon  their  condition,  if 
firesh,  they  macerate  far  more  quickly  than  if  they  have  been 
previously  dii«l  (as  is  the  case  with  skeletons  scot  from  abroad 
m  a  rough  sute),  or  if  thsgr  barn  been  k^  la  Spirit  ora^Todier 
preservative  solution. 

When  the  Ixmes  are  to  be  renaoyed,  the  water  must  be  care- 
lUIj  poitred  off  through  a  hair  seive,  and  all  the  solid  matter 
which  remains  at  the  Ixittom  of  the  jar  must  be  carefully  searched 
Irom  any  of  the  smaller  bones  which  might  otherwise  be  ,loct 


They  are  then  itmoved  to  deaa  water,  frequently  changed  for 
several  day^  wdl  washed  with  a  brudi  if  neoesmry,  and  dried* 
if  pncsible,  m  the  sun. 

The  nRMcm  of  ■Bacentioa  is  necessarily  attended  with  dis* 
agreeable  smells.  As  kng  as  it  continues  the  surface  of  the 
water  slowly  emits  |asm ;  but  the  worst  u  when  the'water  is 
stined  up  by  pourmg  it  off  to  remove  the  bones.  Henee  it 
should  he  carried  on  in  the  open  air,  or  what  £ur  better,  in  a 
building  isolated  for  the  purpo&e,  and  in  wbidi  dm  temperature 
in?.y  l  e  v<i\A  uniform.  NVh'jrt  maceration  has  to  be  cond acted 
amou^  (IwcUingi,  i(  i«  ncccs&ary  to  be  very  careful  not  lo  disturb 
tile  vmsels,  and  to  put  some  disinfectant,  as  chloride  of  lime^ 
into  them  the  day  before  the  contenta  are  taken  out.  Thb  vrill 
obviate  most  of  the  usual  dimereeable  effecbs  and  if  not  used  hi 
too  great  a  quantity,  will  noc  eause  any  material  damage  to  the 
bones.  Hut  chloride  of  lime,  when  used  too  freely,  is  adaagetoas 
agent ;  it  destroys  the  gelatinous  p^rtioa  of  the  osseous  tiasna 
(wlikh  of  course  is  not  resMwed  in  maceration)  and  leavea  the 
bones  wUte^  diaUty,  and  fiiaMe,  After  proper  maceration  no 
chenical  bleaching  is  required.  Eicpo*ute  to  aanli|{ht  or  alter- 
nato  sun  and  rain  (or  some  months  is  geoerdlir  good,  especially 
tor  large  solid  bonei^  though  this  may  be  carried  too  far,  aa  th« 
iutnady  white,  cracked,  porous  and  ftagile  oonditknof  oaseous 
ftagmeuts  wfaidi  hav«  been  lying  long  on  moors  or  bill-sides^ 
diows.  Bones  am  not  naturally  of  a  pure  white  eolottr,  but 
have  a  ddkate  yellowish  or  creamy  tint  like  that  of  ivoiy. 

Several  substitutes  for  the  proccm  of  maceration  in  water  are 
occaatoHully  adopted  under  specid  drenmalances. 

I.  Boiling.  This  process  has  the  advantage  oi  rapidity,  but 
is  addom  resorled  to  except  when  ahaohitely  necessary  (as  in  the 
caw  of  the  cekbmted  skmeton  of  the  "Iiiah  giant"  in  the  Hun- 
icrian  MmeuuiS  as  the  fiit^  matter  in  the  medullnrf  cavity  it 
melted  and  pervades  the  whole  osseous  tissue,  and  generally 
leaves  the  boan  disodoured  and  greaiy,  as  may  be  seen  tn  most 
of  those  tliat  have  been  cooked  for  tb«  uble. 

3.  Buiyhig  in  the  ground  nmy  be  resorted  to  when  them  are 
m  convunieuoM  for  maceration,  but  it  is  even  a  slower  ptoccsik 
Tte  effect  upon  the  Iwnes  is  the  same,  but  they  are  neariyalwayt 
stafaied  fafown  by  the  colouring  matter  In  the  soil,  and  the  small 
ones  are  apt  to  get  lost. 

3.  It  has  lately  occurred  to  me,  foUowiqgoat  a  suggestion  ot 
Mr.  Sevmour  lladcs^siahiseBOellent  letlen,  catitled  "  Earth  to 
Earth,''  relating  to  tbe  beat  mode  of  disposing  of  the  dead,  to 
clean  boues  by  boiyiiy  them  in  a  basket  oi  >  harcoal,  and  though 
the  experiments  are  not  qsite  complete,  tiicy  piamiw  eucdieot 
results,  especially  as  all  the  dit-tgreeablc  odour  of  mamiUthm  Is 
entirely  obviate<L,  and  the  proccm  may  evUU  be  carried  Oft  in 
inhabited  rooms  witlmit  any  inoonvenieuoe. 

(7h  frrmAinW.) 


OUR  ASTRONOMICAL  COLUMN 
A  New  Star  in  Cygnus. — On  November  24,  at  sh.  41m. 
P.M.,  the  director  of  the  Observatory  at  Athens,  Prof.  Schmidt, 
renMurked  a  star  of  the  third  magnitude  not  fitr  from  ^  Cygni, 

which  was  not  visible  on  November  90^  the  la  t  cl'--:".r  evening 
previous.  Its  position  from  observations  with  ihe  refractor  was 
found  to  be  in  K.A.  2ih.  36m.  5o-5s.,  N.I'.D.  47"  4o'3t"  for 
tbe  beginning  of  the  present  year.  At  midnight  iu  %ht  was 
more  hrtense  than  that  of  i\  PegasI,  whidi  is  rated  a  third  mag- 
nitude by  Arj;claniler,  ard  Very  y:l!j«'. 

Direct  mtiiuaUDn  of  thia  discovery  was  ^ivcii  by  Prol.  Schtnidt 
to  M.  Levcrrier,  and  the  Paris  Bulletin  Ir$Ctrit,Uiona!  of  De- 
cember 6 1'^f'Hf  the  few  particulars  coQCcming  this  star  which 
the  generally  uuiavoumUe  vieather  upto  dmtdate  bad  pemhted 
to  be  put  upon  reco:J.  M.  P.i'.il  Ileiiry  C'titjuted  it  of  the  fifth 
magnitude,  so  that  as  in  tlic  cases  of  [lie  ^i'-.iiur  sudjcnly-visible 
stars  of  1848  and  l86<j,  it  would  jippciv  to  have  remained  but  a 
very  short  time  at  a  maximum,  lie  considered  the  colour  "  green* 
ish,  doMMt  bfaie*'  by  comparison  with  Lalande  4^304,  not  fer 
distant.  M.  Comu  extmined  it  on  I)cceml)cr  2  with  a  spec- 
troscopic applied  to  the  great  equatorial,  though  only  during 
a  short  break  ;  the  spectrum  was  chiefly  formed  of  bright 
lines,  and  consequently  proceeded  prolubly  from  a  vapour  or 
incandescent  g»n.  On  dw  same  evening  but  under  conditions 
equally  unfavourable,  M.  Catin  made  similar  observations  with 
a  spectroscope  on  the  9-inch  FoucauU  equatorial,  and  witt  tha 


Digitized  by  Google 


NATURE  \M 


Dec.  14, 1876] 


Bine  result  On  December  $  M.  Coma  succeeded  in  making 
wvenl  nemnes,  though  still  much  fertemipled  bf  clouds ;  the 
BuUttin  states "  D  a  consUt^  k  imcDee  det  Irais  Ugnes  de 
rhyJroycne,  C,  K  ct  X  =  434  ((fcheUe  dcs  longnann  d'onde] ; 
l«  raie  D,  du  sodium,  la  raie  I)  du  majjnc'sium  el  deux  autres 
A  =  535  et  \  =  503.  La  premiere  parait  coiocider  avec  la  raie 
1474  (^helle  de  Kiidihoflf )  ou  A  =  532  oWrvee  pendant  les 
^pNsdaaa  k  wwne<ol*fa>i  ce  qai  fenit  p«tt-£tis  peaier 
que  la  nie  notfceoimne  eoiretpoiidaiit  M  todfaua  poumll  tee 
.Celle  dc  I'l'Icmcnt  solairc  appele  helium." 

Theic  is  a  slight  confusion  about  the  declination  of  this  star, 
which,  according  to  the  litbogr^thed  BuUttiK,  M .  Paul  Henry 
mde  thntt  ninutes  less  dm  Ptof.  Schmidt*  while  the  declint- 
tioo,  as  redaced  by  the  latter  to  1855*0,  dMen  man  than  a 
minate  firotn  his  declination  for  1S76  o,  correctly  carried  back. 

llie  neare:>t  catalogue  star  is  one  9'2  m.  =  +  42°,  No.  4, 184, 
ia  the  sixth  volume  of  the  Bonn  Obserrations,  Aa  =  -  24*61., 
Aa  -  ■(■  4'  3%  aceoidkc  to  Ptor.  Schmidt'*  pkcak  We  find  no 
•ttrhilliepoaMeiioI'dieatwone,  in  the  DtmhrntultfuHf,  nor 
in  Lalande,  d'Agelet,  Bode,  Bessel,  &c.,  nor  H.irding't  Atfau. 

The  remarkable  star  of  1S66  (T  Corona:  Borealis)  descended  to 
the  limit  of  unaided  vision  in  tea  days  from  its  discovery  by  Mr. 
J.  Birmingham,  of  Millbrook,  IWa,  on  the  night  of  May  la, 
when  it  appears  to  hare  beotnneaaddalyviiibleae  a  Mar  of  Che 
second  magnitude  :  it  is  now  a  MHIc  ofcr  Ae  devotthaiafDitHde 
in  Bessel's  scale  extended. 

The  similar  object  of  1848,  detected  by  Mr.  Hind  on  the 
nomiog  of  April  aS^  then  of  the  aixth  magnited^  and  certainly 
ten  then  the  fliMh  on  April  4  and  5,  attrined  its  maihwrai  abont 
May  7,  and  at  that  lime  wa«  a  little  brighter  than  20  Ophiuchi, 
rated  a  fifth  magnitude  by  Argelander.  The  maximum  brilliancy 
xssi|;ned  tu  this  star  in  Schonfeld's  last  catalogue  is  one  magni- 
tede  too  low.  It  continoed  visible  without  the  telcaoope  to  the 
cad  of  May.  LaatmnBwrkwM  not  ewer  tiiefUiteenth  laagni- 
tnde, 

[By  observations  at  .Mr.  Bishop's  observatory,  Twickenham, 
on  the  i3th  inst.,  the  position  of  the  new  star  for  18760 is 
in  R.A.  21b.  361a.  jO'JSt.  N.P.D.  47*43'  4* ;  ProC  Sthmidt's 
dedbalian  b  in  cnmr.  The  itar  waa  of  the  wventh  nMgnitnde 
and  colourless  ;  the  sky,  however,  very  indifferent.] 

Thk  Oi'i-osiTioN  OK  Mars,  1877.— In  addition  to  the  stars 
obaerved  by  Bessel,  which  are  mapped  on  the  Astronomer- 
iU)|»l'sChaitiniheiMMM4(irA^M&«iof  the  Royal  Astioaoarical 
Soddy,  the  IbUowirg  lie  near  the  path  of  the  pfanMt  at  flitt 
opposition  : — 

1.  An  nncatalogued  star  of  the  ninth  magnituHe,  the  place  of 
whidifort877-oisinR.A.  ajh.  19m.  55-38,  N.P.D.  lOi*  2r49'; 
the  plmet  in  coiiiaKtioa  with  thia  itar,  AHcut  35*990,  G.M.T. 
5'  14' north. 

2.  Lalande,  45504  -  7}  mag.  ;  me»n  pl.ice,  1877  0,  in  R.A. 
33h.  8m.  5615.,  N.P.D.  102*  14'  o'  ;  the  planet  in  conjunction 
with  this  star,  September  5*224,  3'  10"  north. 

On  Septembar  4-415  ^     oaajnaetian  with,  and 

3*  ts*,  north  of  a  tendi  inag:nitnde.  the  mean  place  of  whkh  it 
in  R.A.  23h  7ra.  4'>-4s.,  N.P.I).  I020  18'  6". 

There  is  every  reason  to  expect  that  this  favourable  opposition 
of  Mars  will  be  very  completely  observed  with  the  vleir  to 
another  determination  of  the  solar  parallax. 


NOTES 

FoK  the  erection  of  a  monument  to  Linnxus  36,000  cro«ms 
have  been  racdved.  The  monnmrnt  wilt  be  erected  ia  Stock- 
hohn,  and  wiDbennveiled  on  Jannaiy  lO^  1878,  the  hndrcdth 
anniversary  of  the  death  of  the  great  naturalist. 

Thb  iaaogBiation  of  the  Lkfa^i;  oMnnnaNat  ia  the  new  pcome* 
■nde  at  Dannlil^  irin  dMM^  tafee  (koik   Pupfl^  Wiad^ 


and  admirera  of  Liebig  are  invited  to  be  present  on  the 

M.  UK  LK^s^■[";  presents!  to  the  Academy  of  Sciences  at  its 
last  sitting,  the  final  report  of  Capt.  Koudairc^  who  has  returned 
from  Tunis  after  having  f)niH|ilH«i  hia  of  fhe  AJgero- 

Tnnisiaa  depuvMiea.  The  praiaet  ia  now  qrile  ewnpleta  and 
ready  for  eMetttion.  Att  Ae  trifoaometifed  nM«NN«entthai« 
been  taken,  and  the  preliminary  steps  for  making  r»n  inland  sea 
have  been  considered.  A  commission,  of  which  M.  de  Lesseps 
is  a  member,  and  will  most  probably  be  the  referee,  was  ap« 
pointed  by  the  Presideat,  Adniral  Paris.  The  oppoaxlian 
offered  by  some  Inllnantial  mamban  of  llw  Academy  ii  now  coi^ 
Sidered  as  being  quite  at  an  end. 

FaoM  the  Ttmrdu  Maude  we  learn  that  aa  American  oompaay 
proposes  to  inlnidnoe  far  saals  from  AlaAa  into  Lake  Snpnior. 

The  temperature  of  the  lake  is  consitJcrcd  to  be  sufficiently  ColA 
for  the  purpose,  and  the  company  hopes  to  obtain  from  Coogroa 
and  the  Canadian  ParUament  an  Act  protecting  die  creatnrea 
from  slaughter  ior  tweai^  jcan»  after  which  tiase  it  ia  sappoaad 
that  they  will  be  safficleatly  acclimatised  and  nrnncrans  to  ioiB 
subjects  of  sport. 

News  has  been  received  from  Gen.  Nansanty,  the  adveatnroaa 
observer  who  hu  located  himself  near  the  top  of  the  Pie  du  Midi 
ibr  the  purpose  of  taking  meteorological  observations  during  the 
winter.  I  le  and  his  companioos  have  been  made  comfortable 
and  secure,  the  only  thing  wanting  being  a  telegraph  to  connect 
the  Pic  du  Midi  with  Toulouse  as  Pqr-de-DAate  has  baea  with 
Clennont.  Thk  will  very  likely  be  the  work  of  nest  ysar.  Up 
to  the  end  of  last  week  the  wahnrwai  TnyM  and  akncst  no 
snow  had  been  observed. 

At  the  Arctic  meeting  of  the  Geographical  Society  on  Tuesday 
night,  honoured  by  the  presence  of  the  Prince  of  Walea^  Sir 
George  Nam  and  tbeotheroffiooiof  theEapeditkmawtwith  a 

George  Nares  and  Captains  Stephenson  and  Markham,  in  which 
details  were  given  of  the  work  of  the  Expedition.  Sir  G.  Naies  gave 
a  clear  account  of  the  ctitren's  of  the  Atlantic  and  Pacific  in  their 
bearingontbeoonditionof  the  ice  in  the  Arctic  regions.  Wesaay 
now  consider  the  Polar  haaiB»  h*  tisMdt «  a  locked>np  baf  eon* 
tinuingoiit  of  the  nanDwedNonhAtlinlic  Channel,  withawann 
stream  of  water  constantly  ponring  into  it  between  Spitzbergen 
and  Norway,  .-ind  .i  cold  icy  one  as  constantly  running  oat  fKrtwccn 
Spilabergen  and  Greeoland,  and  also  through  the  very  nanowstimits 

source  of  heat  towards  the  north,  the  latter  causing  the  intense  cold 
of  Canada  and  that  on  the  east  coast  of  Greenland  and  North 
America.  In  the  Polar  Sea,  near  the  inflow  of  the  warm  water, 
we  ahoahi  natatally  cxpea  to  oMOt  the  Ughiast  ioe  and  an  early 
season;  near  the  entkti  the  heavisatiofc  And  andklifMndto 
be  the  caae.  Heavy  ice  has  been  traced  all  the  way  from  ' 
Behring  Straits  eastward  to  Bank's  Land,  and  from  there,  west 
of  Prince  Patrick  Island,  to  Irelanil'j.  ICyc,  from  which  point  it 
is  lost ;  for  the  sledgiaf  parties  under  Admirals  Kicharda  and 
Osbom,  jouineflag  idoof  the  north  shores  of  the  Paiqr 
Islands,  foand  light  ice.  It  is  therefore  concluded  with  cer- 
tainty that  some  protecting  land  exists  to  the  northward. 
From  the  Alert's  winter  quarters  the  heavy  Pular  ice  was  traced 
by  Aldrich  for  one-third  of  the  distance  towards  Ireland's  Eye, 
leaving  400  miles  still  nahaowa  {  to  the  eastward,  Beaumont 
proved  that  it  eateada  Ibr  MO  miik%  leaving  about  500  mifas  still 
unexpkwcd  between  bis  fathcst  and  Oe  falhest  of  the  Green* 

land  .'\rctic  Kxpedition  under  Koldtwef*  ^Vc  have  now 
a  distinct  knowledge  of  tbc  nature  of  tf»e  ice  in  the  I'olax  Sea. 
\Vb ether  that  sea  extends  to  the  Pole  or  across  the  Pole, 
we  csBDot,  aocording  to  Sir  George  Naiei^  be  ahsnlutfly 
oertam,  bet  by  rcasooin^  we  asay  safely  piedht  ttat  a  ftqr 
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broad  openiiig  uiiU  aorUi  of  Cape  Cohia»Wa»  and  Sir  G.  Naiw 
finnly  believes  that  it  extrnds  at  leait  as  faras  tbe  PoTe.  THortof 

winter  there"  .-i;i|'f.iri  l-i  lit;  n  c  )m[  net  in.iss  uf  ice  in  the  Polar 
basin,  the  thuDer  portions  of  which  are  melted  hy  summer  heat, 
leaving opcnlaiMtarpodbflfmer,  giving  sufTicient  icope  for  the 
broken-op  pcnoaaant  ioe>iMaH  to  drive  backwards  and  forwards 
according  to  the  wbid  or  cnrrent,  its  main  course  bdng  towards 
the  channels  of  outlet,  by  which  .1  smal!  portion  escapes.  By 
the  end  of  September  the  increasinfi;  frost  cements  together 
the  itiuixling  masses,  and  young  ice  forms  on  the  open  spaces 
to  about  aevea  feet  thick.  Thus  the  pack  covering  the  Polar 
Sea  b  a  coilectioa  of  separate  pieces  of  ice,  movable  among  each 
other  during  the  »umrner  like  the  pciibles  and  boulders  in  a  river 
bed,  each  piece  grin<iiii[;  against  its  ncijjhhoiir  as  the  whole  l>ody 
jostles  its  way  along,  slowly  pressing  forwards  towards  the  out- 
let between  Spilzbergen  nnd  Graenland.  Sir  Geoige  Narca 
showed  that  by  odeidation  an  estremehr  small  proportion  of  the 
Polar  ice  cm  escape  by  the  vanous  channels,  and  th,it  much  of 
what  remain^  may  easily  be  at  least  too  years  old.  Many  other 
valuftble  obicrvations  were  made  on  Polar  questions  by  Sir 
George  and  Captdns  Stephcam  and  Markham  read  interesting 
pnpen  ea  ''Aictie  Winicr  Eiperieneca"  nod  "Sbdgf  Tia- 
vellinf.'' 

Db.  PmillAiai  hnaant  nt  a  long  letter  on  the  English  Arctic 
Expedition,  which  he  has  addressed  to  the  President  of  the  Geo- 
graphical Society.  Dr.  Pctermann  says  he  has  mule  himself 
acquainted  with  the  history  of  every  Arctic  and  Atit.irctic  expe- 
ditini  that  has  ever  been  undertaken,  and  it  appe.ir«  to  him 
"theft  M*ar  was  a  more  able  and  heroic  eapeditiiw  than  that  of 
Capt  Naiei.  Capt.  Nare^'s  expedition  may  be  said  to  have 
^finished*  tii  it  were,  a  great  portion,  say  onc-thinl,  of  ll-.e  Arctic 
regions.  .  .  .  Fronx  Smith  Sound  to  Bchring  8 trail,  the  region 
of  the  PaL-eocrystic  Sen,  OOr  knowledge  is  entirely  due  to  Rritish 
entetpiiio  and  peisemaace."  PcterMnn  thinks  Sir  George 
Narea  has  exploded  the  Iklhey  of  the  eontinnons  navigability  of 
the  Smith  Sound  route,  and  thit  it  rc'|uired  the  t;rcatest  moral 
courage  to  return  with  results  diametrically  opposed  to  what  was 
expected.  •He  fldnki  that  had  he  been  able  to  stay  another 
wbiter  aad  gone  toaad  to  East  Graenland,  he  would  alio 
have  **finidied'*  the  PaleL  Petermam  thinks  it  has  been 
a  triumph  of  seamanship  that  the  commander  has  1>ecn 
able  to  bring  back  the  two  ships  safe  and  sound,  and 
that  if  our  "  enlightened  and  liberal  Government  remains  true  to 
the  EagUib  wqr  of  doing  things,  in  %  coapb**  wiqrt  «nd  not 
byhalf  unumii,  it  is  to  be  hoped  that  theae  vcnels  will  once 

nMCebC  lent  out  by  a  m:>rc  jTiomisiri^  route."  He  then  rcfris  to 
ibe  At.  routes  to  the  pole,  advocatin^^  the  Novaya  Ztralya  and 
the  East  Greenland  routes.  He  believes  there  is  a  great  open 
wm.  all  along  Noithcm  Siberia,  and  atates  that  Prof.  Nor- 
denskjfild  intends  In  tSyS  to  sail  i^ht  across  from  Korway  to 
Bchring  Strait.  Pctermann  believes  that  a  high  latitude  could 
easily  be  obtained  along  the  west  coast  of  Franz-Josef  Land,  and 
Maintains  that  no  proper  attempt  has  been  made  since  Parry's 
jonmcy  in  1837  to  posh  north  b^osd  Spitsbagen.  But  of  all 
the  rootts  that  by  East  Greenland  is  the  one  which  he  advocates 
most  strongly.  He  maintains  that  throughout  the  summer  the 
E^ast  Greenland  coast  is  almost  free  of  ice,  and  even  in  winter 
there  ia  a  strong  outward  drift.  He  firmly  believes  that  an  ex- 
pedition, like  that  which  haa  jntt  returned,  woold  have  no  diffi. 
odty  in  sailing  direct  nottb,  ooesing  the  polev  and  condng  out  at 
Bebring  Strait  These  views  are  h-iieil  nn  the  ol'servations  of 
the  whaling  captain,  David  Gray,  and  on  the  known  drift  of  the 
Polar  currents.  The  well-established  cnrrent  by  the  Smith  Sound  . 
route  brings  down  nm^  io^  bat  much  nolo  oif  the  Pakeooystic 
iee  osost  escape  by  the  wide  opening  between  East  Greenland 
and  SpitihcrKcn.  The  ice-drift  must  leave  an  open  si)ace  behind, 
an<l  there  u  therefore  good  reason  to  believe  that  in  the  Polar 


leg^B  will  be  found  an  opan  see  Petasmann  ia  cBnymced  that 
G.  Nares,  wiA  the  AUrt  and  Dnepvtry,  oonld  steam  iig|ht 

to  the  pol*  hy  this  route,  prohaMy  in  one  season.  Hethinhsit 
possible,  nii're'ivcr,  that  East  Greenland  ami  Kranjt-Josef  Land 
m.iy  .ij)i)ro.ach  each  other  towards  the  pole,  and  still  maintains 
the  prolongiM  ion  of  Greenland  acroes  to  Behring  Strait,  in,  how- 
aver,  it  appears  to  us  a  somewhat  modified  and  less  cibjection- 
able  form.  Ho  con^i<lers  the  ciMitral  re^jinn  to  be  divided  in'.o 
two  nearly  equal  areas  of  land  or  islands,  the  one  extending  from 
the  shore  of  ICast  (ireeiilaud  in  aHout  zo""  W.  long,  over  Haffin's, 
Bay,  Parry  IsUnd,  and  Point  Burrow,  liehiing  Strait,  and  Cape 
Yakan,  in  about  176*  E.  long.  ;  the  other  half  thence  all  along 
the  Siberian  I'n.is',  over  Franz-Io  ef  Land,  Spitzbcrycn,  to  East 
Greenland.  'I'he.sc  two  regions  arc  in  all  respects  distinct.  In  the  • 
two  former,  or  western,  the  land  prevails,  in  the  latter,  sea.  "  It 
ia  not  at  all  unhkely,"  Pctenaaim  states  '*  that  Eckimoa  will  yet 
be  (bund  right  nnder  the  North  Pole"  A  Swedish  and  a  Dutch 
expedition  have,  he  assures  us,  I  cen  decidetl  on.  He  h.xs  no 
hope  of  anything  being  d<mc,  meantime,  to  carry  out  Wey- 
prccht's  scheme.  The  mass  of  dat.i  collected  by  various  expedi- 
tions has  not  yet  been  half  worked  ouL  Ue  still  Banintaiw  t  "It 
might  be  done,  and  England  ought  tO  do  it"  Wc  ham  en- 
deavoured to  1^  the  drift  of  i>r.  Petansaan'a  letter,  witboot 
comment. 

Dk.  Peikkmann  Ills  .scat  us  Kos.  123-5,  ''f  v.iluable 
s<rics  of  papers,  "  Geographic  imd  Erfor>cluing  dcr  Polar 
Rcgioncn."  In  these  he  discusies  the  results  of  Nordenskjold's 
rc-cent  expedition,  of  the  Siberian  expedition  of  FfaMch,  Brehm, 
and  Ziel,  and  tho^e  of  the  l'".n^;lish  exjicaiiion.  piel.itory  to 
an  abstract  of  Narcs's  report,  he  describes  and  discusses  stjmc  of 
the  observations  of  previous  expeditions,  all  tending  to  show  the 
impracticability  of  the  Smith  Sound  nmtc^  and  the  psobabili^ 
of  an  open  Pdar  Sea.  The  papers  are  aocximpanied  by  three 
ni:^'i-.  illustrating  the  observations  and  theories  referred  to,  aod 
whatever  may  be  thought  of  the  latter,  are  a  valuable  contiibll* 
tioa  to  the  polar  qoastwii. 

M.  W.  DB  F0IIVIF.1.1.E  writes  to  us  jirotcstin^  against  any 
scheme  of  Arctfe  exploration  hj  means  of  balloons  in  the  pre- 
sent stale  of  the  aesoamitieal  art  Nosndischeaaelspioclicabb 
without  some  certain  means  of  directing  A  holiaon  and  insuring 
its  progress  in  any  direction  independently  of  air-currents  ;  and 
as  no  method  of  steering  and  propulsion  h.\s  yet  been  invented 
that  merits  oonaidefatioo,  discussion  of  the  subject  on  existing 
beaes  is  totsUy  oueientUiei 

TltR  German  Arctic  Exploration  Society  has  received  a  tele- 
gram from  ilic  Ob  Expedition  dated  Jmiriilr,  the  $th  instant, 
announcing  that  Captain  Wiggins  has  found  a  good  harbour  in 

the  Podarala  Bay,  where  he  reni.iiricd  several  weeks  ;  he  also 
discovered  a  large  Island  aorth  of  the  moatii  of  the  Ob,  and  a 
new  land  route  to  the  JeniiseL  He  fcMmd  the  water  way  up  the 

Jenissci  to  Nurjaha  good. 

Aeotrr  two  years  sgo  the  Registrar-General  discontinued  the 
praetiet  of  sending,  free  of  clmrge,  to  (he  Loaden  Medical 

Officers  of  Health,  copie;;  of  the  returns  of  deaths  made  bytto 
local  registrars.  Among  the  three  vestries  that  still  protest 
against  this  change  for  what  is  puMic  proper^,  is  that  of  St. 
Geotge's,  Hanover  Square.  For  the  lost  two  Jtm,  tiierefoi^ 
the  MediesI  Officer  of  Heahfa  for  St  Gtorg^s,  Dr.  Cerilcild,  has 
been  without  ihe  -e  returns  for  bis  district,  and  the  icsult  is  shCHni 
in  his  fourth  annual  report,  just  issued.  It  appears  that  during 
the  )ear,  according  to  the  Registrar-General's  returns,  out  of 
ninety-thice  deaths  from  scailet  fever,  diphtheria  and  fever,  aaif 
sifac  were  reported  to  die  sanitary  inspector.  **We  had  bo 
knowledge,"  Dr.  d  rfield  stales,  "of  where  the  other  eighty- 
seven  deaths  occurred,  or  what  precautions  were  taken  to  prevent 
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the  8prea<l  of  llie  di«ease<  hy  means  of  infected  be<ldinB,  dothini;, 
&c  This  shows,  I  tliiok,  quile  clearly,  that  it  is  necessary  that 
in  some  way  or  another  I  should  be  supplied  with  the  mortality 
Ktnms,  wul  opecially  with  deuib  of  the  deaths  from  infections 
diienei.  As  NKsrds  the  cucf  nHitdi  do  trat  fuwre  fctal,  there 
is  at  ]>rc5ont  noofTicia!  way  of  oli'.:\!nin^;  irvformrxtion  aHoutthem." 
Dr.  Corficld  has  stated  so  clearly  the  ill  cflects  u(  the  present 
tmngcment  as  to  shoir  thit  ibcR  it  evidently  iii]Beat  need  fbrnB 
alteration. 

Ar  the  Hamburg  meeting  of  the  German  Naturalists  Pioi. 
Virchow  gave  an  address  on  the  present  position  ot  anthropology. 
In  introducing  his  subject  be  pointed  oat  that  anthropology, 
althoi^  one  of  the  youn^t  of  the  irfeocea,  already  ocenptes  as 
advanced  a  po-i'ian  as  many  of  the  older  hrnnchcs  of  stmly  ;  ind 
also  that  the  races  passe!;sed  of  least  ability  are  also  those  lowest  in 
the  so^e  of  culture.  To  judge  of  the  capacity  for  culture  from  -  he; 
dgns  of  it  which  exist  is  only  admissible  in  tlie  case  of  people  who 
are  sunounded  by  gmit  intellectaal  aetifity,  bat  not  hi  tiie  case  of 
entirely  isolated  ]'cnplc.  Thus  the  Australian  Papuas  hy  no 
me»ns  si.ind  so  low  as  has  hitherto  been  believed.  On  this  fact 
Virchow  founds  an  important  doctrine,  which  oppoaes  the  idea 
that  socb  people  must  necessarily  tMle  away  when  they  ooaie  into 
contact  with  dvilisatioo.  Vtrehow  thinin  ^t  the  extfaKtien  of 
such  races  is  rather  to  be  ascribed  (o  the  hirliarousncss  of  Euro- 
peans and  to  the  inca]>ii  ity  of  the  latter  to  educate  the  former. 
There  is  yet  no  cviilcnce  that  uncivilised  races  most  become 
extinct,  which  indeed  is  contradicted  by  the  histoiy  of  Euro- 
peans Aemadves.  If  Ae  civiliaed  pet^ile  of  An  pnaent  day 
be  considered  as  the  product  of  a  hipher  development,  wc 
cannot  regard  the  possibility  of  such  a  development  as  a  cause 
of  the  extinction  of  such  people  as  are  now  on  the  same  plat- 
form of  coltorc  which  we  ourselves  once  occupied.  In  relation  to 
diis  Virdiow  spoke  o'  die  vatue  of  a  tyalaaialie  olMerwtian,  of 
Collcction«i  of  skulls  wc.ipons,  clothinfj,  also  of  evidences  of  intel- 
lectual activity,  religious  ideas,  lan(»uage,  \c. ,  and  urged  the 
important  services  iIkU  might  l>e  rendered  in  this  respect  by 
captains  both  in  the  navy  and  in  the  merchant  service.  No  time 
it  Id  be  lost ;  emy  di^  is  of  valna^  siaoe  nany  ol  the  lower 
races  are  rapidly  becoming  extinct.  Virchow  showed  the  utility 
of  such  observatioas  by  reference  to  the  German  peoples,  of 
whose  anthropology  we  as  yet  know  almost  nothing.  Osteo- 
kgical  remaini^  to  be  of  any  scicattfic  valuer  should  be  seen  in 
the  place  wfaoe  they  are  found.  Vircbow  spoke  of  the  value 
of  the  statistics  recently  t.nkcn  as  to  the  colour  of  the  hair,  eyes, 
and  skin  ot  German  children,  to  which  wc  have  already  rcferretl. 

Thb  Siberian  explorers,  Brehm  and  Finsch,  have  arrived  at 
Si  Fetoibais^  after  •  moat  neoeaifiiljoani^* 

Tli;  following  extract?  of  a  letter  from  Dr.  Miklucho 
Maclay,  dated  July  j,  Maclay  Coast  (New  Guinea),  appear  in 
the  (MpSf  November  28:— "I  Unded  on  June  a8;  the 
nativei  icceiTed  me  in  a  very  friendly  way,  and  were  not  at  all 
astonished  to  see  me  amongst  them  again  ;  they  said  they  had 
been  long  awaiting  my  arrival,  as  I  had  s-iiii  when  leavinjj 
them  I  would  soon  return.  Since  the  departure  of  the  humrud 
in  December,  1872,  no  ship  had  visiled  die  shore.  Three  or 
foor  months  after  that  time  there  was  an  earthquake  on  the 
island,  which  destroyed  many  villages  in  the  highlands.  Talking 
with  my  iild  acquaintances,  I  wis  in:>heil  to  hear  how  many 
Kossian  word:  they  had  retained  since  my  lirst  stay  ;  tliey  pro- 
nounce  the  words  perfectly,  and  have  introduced  them  in  com- 
mon MCk  Hondieds  of  natiTei  ftom  the  neighbooiing  settle* 
meats  hdped  in  building  me  a  bouK.  I  lune  bion^t  for  the 
Papuas  various  seeds  of  u^ful  plants  and  of  fruit-trees,  and  I 
hope  they  will  grow  as  well  as  the  Indian  com  I  left  here  in 
ii»72.  I  expect  soon  to  make  some  excursions  in  the  highlands." 
Tho  captain  of  the  ^  Bted,  who  tnaamitted  .tbip  t^«r,  add*  | 


that  Dr.  Machy  was  p«ifcct]y  weU  OQ  board  the  diip  dmiiv  the 

cruise  and  on  his  landing;. 

Thk  Omsk  correspondent  of  the  Irkotsk  newspaper  Sii-tria, 
writes  under  date  September  sy,  that  M.  Potanin's  cx})edition 
in  Mongolia  (Natukb,  voL  xiv.,  534)  has  been  stopped  by 
the  ChiiMse  andwritiea  at  Toolty,  a  Aort  way  be^md  the 

Chinese  frontier.  Arriving  at  Toolty,  the  mem1>ers  of  the  ex- 
]>edition  cxprcsied  tticir  wish  to  make  a  visit  to  the  Governor  ol 
the  place.  Being  told  that  he  resided  in  a  convent  some  miles 
from  the  town,  they  proceeded  thither,  but  on  their  anrival  they 
were  informed  that  the  Governor  was  not  at  home^  and  ttat  die 
visitmust  be  made  next  morning.  On  poing  next  morning  to  the 
convent  they  were  met  at  the  doors  by  a  hostile  crowd,  which 
soon  began  to  throw  stones  at  them,  seriously  injuring  two  per- 
sons. The  authorities  then  appeared  and  took  the  members  01 
tiic  ezpedidoa  into  cmtody,  but  rglcased  fham  aext  d«y«  an- 
nouncing  that  they  could  not  answer  .fbr  dicir  aafetf  tf  diey 
insisted  on  proceeiling  further. 

Some  very  import.tiit  j;eological  discoveries  have  been  m;.  1 
by  I'rof  Ilartt  and  hLs  assistants  in  Brazil.  Working  over  af^.-i  ii 
the  rcjgioa  explored  by  Prof^  Theodore  B.  Constock  in  1870, 
and  ^  Mesna.  Hartt  and  Deiby  m  tSyi,  they  have  extended 
the  Devonian  down  1,000  feet  below  the  beds  discovered  by 
Messrs.  Smith  and  Comstock.  The  lower  beds  arc  Oriskany, 
with  the  characteristic  North  American  fossils,  as  well  as  some 
others  (seventy-five  species  in  all)  which  have  undoubted 
Deraiian  alfinitica«  Oubonileioaa  beds  were  also  discovered  to 
the  northward,  making  a  complete  section  firom  the  base  of  die 
Devonian  to  recent  beds  in  the  loirer  Amasonian  Valley. 

Pkop.TVnimix  has  aocq>ted  thejofBce.of  President  of  the 
Midland  lattitnte  tat  1877. 

TiiK  profcss'ini  of  !he  tiew  School  of  Anthropology  cstaMisht  d 
in  Talis  un  Icr  the  patronai^e  of  the  Faculty  of  Medicine  and  the 
Municipal  Council,  intend  to  organise  excursions.  The  first 
of  these  was  made  last  Sunday  to  the  St.  Germains  Mttseun  of 
Natioaal  Andquidasb  of  which  M.  HocttOet  is  the  snb^reetar. 
lie  explained  to  a  large  number  of  visitors  the  arrangement  of 
the  collections  and  the  scientific  value  attached  to  the  several 
curiositiaB  which  aic  — wiia^ 

M.  Lkvbrrif.r  has  organised  meteorological  warnings  for  SU 
Clouic^  Qichy,  Boulogne  and  LavaUab  Ferret,  and  will  gia-> 
dual^aslHid  Oem  Id  dwoalmHian  diatriels.   He  will  given 

lecture  at  Boulogne  to  the  .several  delegates  of  Communes  for  the 
purpose  of  teaching  them  the  use  of  the  meteorological  uups 
pdddiad  dailn,hy  dw  ObacnMoqr. 

On  the  i6th  ot  next  month,  at  the  scientific  meeting  of  the 
Zoological  Society,  we  are  iniormed  that  Captain  Feildca,  Natu- 
ralist to  the  Arctic  Expedttkm,  wiU  enUUtdie  bfada  obtained  by 
him  in  the  regioits  be  has  so  recently  tiavetaed. 

At  the  last  meeting  of  the  French  Geogiaphical  Society,  it 
was  intimated  that  M.  Jules  Trcbean  had  been  sent  to  explore 
French  Guiana,  which  although  a  part  of  the  territory  of  a 
civilised  nation  is  almost  untrodden  by  explorers.  M.  Trcbeau 
will  proceed  by  the  river  MlMld,  np  to  its  source,  with  a  party 
of  three  French  and  ten  nMioei,  nad  will  return  by  the  Qyapok 
or  Anmaon,  acootding  to  arowiHSlancea. 

"NimofraadHs  Antiqa{dce'*isaetide  e(  a  fanpUat  b| 

Mr.  W.  C.  Horlase,  in  which  from  iiersona!  investigatioil  doting 
a  stay  of  some  weeks  in  Japan,  and  the  study  of  the  best  Worlcs 
on  the  subject,  the  author,gives  an  interesting  summary  01  what 
is  known  of  the  ethnolegy*  mytholagy,  and  tcligkna  01  the 
Japaawfc  Ike  pmpUtt  li  pnUnbad  bf  BkniM  ladl  Sea, 
FffeuMtt, 
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In  a  pkper  in  the  CfevdanJ  (U.S.)  //era/J,  Nofenber  14. 
entitled  "  AidueohgiMl  Fnuids»"  CoL  Wbtttlesqr  flstuuies 
some  of  the  recent  milled  prehiKorie  finds  ia  some  parts  of  the 

United  States,  and  comes  to  the  conclasion  that  most  of  them 
lure  extreme!/  saspidoos ;  among  these  is  the  well-known  Grave 
deck  iniufpUoBa 

Tub  Ncir  York  Aqnarium,  some  account  of  whicli  we  gave 
fMtnd^»  b  pabtishing  a  foctaightly  jonnuJ.  Of  coarse  it  is  essen- 
tiMr  popvlnr,  hit,  wUk  ke^ng  u  tft  tote  Meeess  of  the 
aqtin-uim,  it  gjbtt  eomidcnbk  InAnnatiaa  ooueeroing  its  in- 

habitanls. 

Wb  have  nedval  Iran  Ninr  South  Wales  smni  papers 

which  show  that  there  is  .1  creditable  amount  of  actiWty  in  con- 
nection with  science  ia  that  colony.  We  recently  published  a 
brief  accoont  of  two  meetings  of  the  Royal  Society  of  the 
colony,  and  from  the  rales,  list  of  manben,  and  other  docu- 
ments la  coniMotkm  witfi  that  body,  which  have  been  aent  as,  we 

h.v.  c  hopes  that  it  will  become  an  important  centre  of  scientific 
inlluence  and  culture.  We  believe  that  the  recent  development 
of  the  Society  is  freally  due  to  the 'energy  of  the  hon.  secretary, 
Fraf.  Lhrersi4ge>  "  >few  South  Wales ;  iU  Pngress  and 
RHoncmb'*  b  the  title  of  a  paper  prepsfcd  by  the  mifaorftr  of 
tho  ONMissionerg  for  the  Phils H el phia  F.xhibition,  and  givinj, 
in  brief  space,  an  interesting  account  of  the  rapi<l  progress  of 
the  colony.  Along  with  this  is  a  mineral  map  of  New  South 
Wales,  showing  the  localitiea  of  the  priadpal  ariaanli^  the  back 
being  otOited  lot  the  taholatioB  of  some  Iiiipuitant  statistics. 
As  text  to  thin  map  is  a  long  and  valuable  \^z\^eT  by  Prof. 
Liverudge  giving  a  complete  account  of  the  minerals  of  the 
eoionj.  Finally,  we  have  by  the  same  gentleman,  a  "  Report 
of  tfte  SegST'Caoe  Diiease  ia  the  May  Rives  District,  Qoeens. 
lead." 

Wk  noticed  some  time  ago  the  opening  of  Mr.  Roolce  Pen- 
nington's local  museam  at  Caatleton,  in  Oerbjshiie.  We  aie 
hilfaniicd  that  the  nselt  has  been  •  gnat  {impctiis  to  edeatific 

study  in  that  and  the  neighbouring  Peak  villages,  and  that  a 
course  of  lectures  has  been  arranged  in  connection  with  the 
museum.  The  first  lecture  will  be  delivered  by  Mr.  Ralph 
Betley,  F.G.&,  who  will  take  as  a  subject  "  Water."  Mr.  C.  £. 
De  Raaee  win      the  ieeood. 

A  VKRV  valuable  and  interesting  collection  of  stiver  ores  from 
Chili  end  Bolivia  was  sold  by  eoction  the  other  i$f  hj  Mr. 
Steveos  at  hb  sale  fooras  hi  King  Street,  COventGefden.  Some 

of  the  specimens  rtnli  .iy\  very  high  prices,  one  jnece  of  red  silver 
about  the  size  of  an  orange  Iveing  Ixiaght  by  Mr.  H.  Ludlam  (or 
MOfc,  another  about  a  quarter  the  size,  with  vcfy  petiiect  crystals, 
WIS  aeoned  b;  Mr.  Biyce  M.  Wright,  the  nuMralqgbt,  ibr  100 
gnineas,  and  the  remainder,  comprising  about  too  small  sped* 

mens,  were  ^r>]A  at  proportionate  jiriccs  ;  we  Ixrlievc  Mr.  Wright 
bought  nearly  a  third  of  the  collection,  which  was  probably  one 
of  the  fBMt  ever  hfo^ghl  to  Eogtaad. 

This  year  Dr.  Hermann  MUller  was  accompanied  to  the  Alps  by 
one  ofhis  pupils  Ed.  GafTron,  who  collected,  prepared,  and  care- 
fully mounted  fine  specimens  of  all  those  Alpine  Aowers  whidi  Dr. 
Miilier  but  ebiened  eod  dcKrihe^  or  will  dewrih%  in  Hawm, 
fnhbarfhiaon  teFettiOsathmflf  Ftowcnbyloieeta.  Twenty 
complete  collections  have  been  made,  and  the  young  collector  is 
anxious  to  sell  them  in  order  to  raise  funds  to  accompany  Dr. 
Miilier  not  waaaau.  No  dottlH  a  number  of  our  readers  will 
dcsbe  to  pomcm  neh  a  ceUectioo,  which  may  be  obtained  by 
wiitfatg  to  Ednaid  Gafbon,  Rcabdiule^  Lippstadt  The  price, 
we  believe,  of  a  single  ooUectbii  b  fifteen  shilUogfc 

Thk  additiooa  to  the  /.oologlcal  Society's  Gardens  dnrhig  the 
past  week  indnde  a  Pataa  Monkey  {CircofUAMtit  mi^')  from 
We«  AUei^  jmrntud  by  Mit.  J.  W.  FeMher  f  w  AaMtdbtt 


Crane  (Grus  ituslralasuina)  from  Australi.i,  presented  by  Mr. 
II.  KoberU ;  two  Crested  Guinea  Fowls  {Numtda  fritta/a)  from 
West  AfirlcB,  picaented  by  Mr.  Danid  R.  Ratdiff ;  two  Kbg 
Pairakeeta  {Afntmutut  tcapulatus)  (rom  New  South  Wales, 
presented  by  Mim  £.  Rigby;  a  Short-eared  Owl  {Ohis  traeky- 
ofui),  European,  presented  by  Mr  W  K  Stanley;  :i  Siiuwy 
Owl  (H/tUa  mam),  European,  presented  by  Mr.  John  Kendall ; 
a  Brown  Capadun  (Caiwr  ybAMBbt)  ftoan  Soifl  BnaB ;  a 
Kinkajon  {Certolepta  eaudivekmltu)  from  South  America,  • 
Royal  Python  (P^htn  rtgim),  a  West  Afrkan  Python 
r^)  tnm  Wolt  Aftio^  depoaited. 


SOCIETIES  AMD  ACADEMIES 
LomMm 

Linnean  Sodoty,  Deoenber  7.— Mr.  Q.  Bentham*  vice* 
president,  in  the  dudr.-'Mr.  Firaincb  Day  lead  Flut  L  6f  A* 
"  Geegnphieal  DbtilbatloBor  Ao  FMh^watoFidMiaf  ladin.* 
This  cooliihatiaB  iint  towmdi  loldBg  Oe  vaad  tpUKtSok  ot 
whether  the  fimm  of  Htedmtu  b  aoany  African  or  Malerna. 
The  author  first  separates  thatrae  fresh-water  spsdea  from  those 
which  entv  ftrcn  fioai  Ae  atn  fat  breeding  or  predaciooa 
purposes.  Ovt  of  nine  fcrnlBii  of  Spiny-rayed  fish  (Acan* 
thopterygiaa^b  only  two  ai«  likewise  found  in  the  AMcaa 
re(;ion,  biit  one  of  dieie  b  ia  Madagascar,  which  b  doabtfidly 
.Xfrican  \  the  Other  b  abo  tend  in  the  Mafaw  AlcUpellMk 
which  noiiiiiM  mwiieBtitisn  of  eight  oat  of  alae  UaSBm* 
tlach  01  die  fbtty>Bveknowa  specka  »  thca  Ibllowad  oat,  end 
theaatboreonsideraaattheliidbBaad  Mabma  baaa  (ef  tiha 
gnmpin  question)  aie  esstotiaHy  idwiical,  imenMfhetMciN 
are  scarcely  rcpresealed  la  Avica.  Th«  fiasb^water  9mm  o( 
Ceylon,  the  Aadamaas  and  Nieobai%  be  beBevea,  are  also  strictfy 
Indian,  wliibt  aa  these  fishaa  aumot  bo  spread  except  by  lineot 
I  reshHiaier  eBawnnalcatlMv  httaeaapcaithiijUr  iprobabletbat 
these  Uaaisamatooe  period  conriscted  to  tie  eot^antol 
India.  Monover,  ceitdn  forms  exist  in  Malabar  which  are 
abseat  from  the  rest  of  India,  but  reappear  in  the  ragtoos  of 
Chittagong  or  Sbak— J.  Bahargav  the  eahdanca  of  aa 
exhaostlvemcnotron  a  geneml  anteaatie'ainuMMMatof  ika 

Iridace.T  (the  Iris  frmily).  Nearly  all  the  IfkbeM  hdmUt 
temperate  regions,  and  may  be  grown  eacceidally  fal  dwOMB 
air  ia  thbcooatiy.  Some  an  among  our  moet  ftaflbr  fvow 
gcnef»-4iDr  faisluoab  tha  Crocus^  the  Iri%  aad  fhe  GtMwBai. 
Altogether  aboat  Too  ipedea  aad  ditiy-n««  gaaeca  are  aoir 
recognised.  In  hb  pNaant  daidficatioB  the  dnMtare  of  lha 
perianth  mainly  guidea  the  author  to  ad«>pt  three  pilaiaiy  dlvt> 
slons— (I)  Ixiese,  (2)  Iridetc,  and  (3)  Cladiobseb  the  ahova 
common  garden  plaali  aorving  mpecivefy  aa  qpplGil  eaamplei 
of  these  groups.  The  three  mvidoas  ia  qpudfaa  aio  Mda  nb> 
divided  iaio---{eJ  Thoec having btMtwIAfimttmmiw Tkaae 
having  hMt  wUh  wmuuitlfJmu  Mamtmi  (f)  Thoia  lasieiftir 
ruJis,  but  xoitk firm dmmut  (lO  Thow  abo  ^SrW  ^  Mlram 
monadelpkotu  ttomau.  As  Kgiida  dbtribtttioo,  312  geaem  are 
found  at  the  Cape  ;  fat  Barope  and  North  Africa,  94;  Tempento 
Asia,  89 ;  Tropacd  America,  82  ;  Tio|Hcal  Afrin,  56:  SotA 
America,  34;  Anitialfas  31 ;  aad  Polyneih^  1.— The  Rev.  W. 
A.  Leighioa  comaaaiiBeifd  a  dcecripiieB  of  darea  new  Brilidi 
Lichens  seveaof  thceobdoagtmto  thaoMBi  Zadidw,  one  la 
Odoniptremof  and  time  to  veritarh. — ^Tbe  Chaknaa  passed 
eomeremariiaon  a  iUlo  tnatfaa  eoncenil^g  dw  •tmetaia  aad 
edtuM  of  Uia  qHiaiae  braiiag  treae  (CKmmmmO  hi  oar  Eaet 
Indian  PlantatklB%  by  X.  E.  HoMld,  F.R.Si— Mr.  T.  Christy 
exhibited  spednaH  M  the  eo^aBad  Bbdt  CoibI  (Amtifat/us) 
from  the  Fhilipplue^  i«bnfa«to  ill  cotnawreblvabM— Thirteen 
gentbmea  wcredected  Fdlows  of  the  Sodety. 

Zoological  Society,  December  5.  Dr.  E.  Hamilton,  vice 
president,  in  the  chiiir. — A  le  tter  \^.\s  te.iii  from  Count  T.  Salva- 
dori,  announcing  ;h:U  .Tiir  .v  species  of  1 '.■xi,iiJi>e-liirii,  of  tlicI^L-nos 
Drepanornu,  h.^U  l>een  discovered  near  the  most  inland  point  ol 
Geclvink  Bay,  New  (iuinca. — K  communication  was  read  from 
Mr.  Andrew  Anderson,  containing  some  corrections  of  and  addi- 
tions to  previous  pa|>ers  on  the  Raptorial  Birds  of  North 
Western  India. — Mr.  Francis  Day  read  a  paper  on  the  fishes 
collected  by  the  Varkand  Mission,  in  1873,  to  which  the  late 
Dr.  Stolic/ka  was  attached  as  naturalist  The  paper  gave  an 
outline  sketch  of  the  fioh-watcr  fishes  of  Hindustan,  Afghan- 
istan, Western  Turiuotaa,  Yaikaad,  Tibet,  and  Cashmere.  The 
aalhor  Aomd  ttet  Ike  princ^  fiAoi  of  YariHHid  bdo^t  t»  a 
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local  gToun  ofcaipt,  tenned  "Hill  B«rbeU,  or  hiiothm-adHa," 
by  McClelluid  :  th»t  this  RTOup 's  almost  rcsiriftcd  to  cold  and 
efevkted  regions,  spreading  to  the  most  ea'^torn  portion  of 
Western  Turkcutan,  Afghanistan,  and  along  the  western  slopes 
of  the  Himalayas  to  China ;  and  that  these  forms  are  entirely 
distinct  from  the  carps  of  the  plains  to  the  south  of  the  Hima- 
layas.— A  communication  was  read  from  Mr.  Martin  Jacoby 
gving  the  descriptions  of  new  genera  and  species  of  Phytophagoos 
Coleoptera. — A  communication  read  from  Dr.  .\.  Giinther, 
F.  R.S.,  containing  the  dfscriptiun  of  a  new  species  of  li/ard  from 
Asi.T  Minor,  which  he  proposed  to  name  /.c\-'L\a  .Litif.  after 
Mr.  C.  t;.  Danford,  its  discoverer. — Dr.  Cunlhcr  communicated 
a  jiipcr  by  Mr.  W.  Ferguson,  of  ColoniUo,  containmg  the 
description  of  a  new  species  of  snake  of  the  genus  A^pidura 
finn  Ceyloo,  for  which  the  name  of  A.  gueitthfri  was  proposed. 

Oeolo^cal  Society,  November  2a.— Prot  P.  Martin  Dim- 
cm^  F.R3.,  president,  in  the  chair. — ^The  following  oommuni- 
catkns  were  read  :— On  the  pre-Cambrian  (or  DimeilMl)  ndts 
of  St  David's,  by  Henry  Hicks,  F.G.S.  Referring  to  dtt  lidge 
«(pte>Cambrian  rocks,  which  he  described  in  a  former  paper  as 
nnaiiig  down  the  St  David's  promontory,  and  as  previoasly 
supposed  to  CQMiit  of  intrusive  syenite  and  felstooe,  the  author 
stated  that  be  lad  wnr  fouad  it  to  be  composed  exclusively  of 
altered  sedimentary  rocks  of  earlier  date  than  the  Cambrian 
deposits,  the  conglomerates  at  the  base  of  which  are  chiefly  made 
«p  *t  MbUtt  doived  from  these  rocks.  Recent  investigations 
Ihw  lea  bin  to  the  conclusion  that  the  main  ridge  was  composed 
of  two  distittct  and  decidedly  unoonformable  formations,  the 
older  of  which,  composed  of  quartiites  and  altered  shales  and 
linieitolies  eoostitnting  the  centre  of  the  ridge,  has  a  north-west 
and  MMtlMast  strike,  and  dips  at  a  very  high  angle  ;  whilst 
the  newer  series,  consisting  of  altered  shales,  and  living  at  its 
tme  a  conglomerate  composed  of  pebbles  of  the  older  ruck,  has 
a  strike  nearly  at  right  angles  to  that  of  the  latter.  For  the 
(ormer  he  proposed  the  name  of  Dimetian,  azvd  for  the  latter 
that  of  Pebidiu.  The  author  indicated  the  points  of  resem- 
blance between  these  pie-Cambrian  rocks  and  the  Laurentian  of 
Canada,  the  Malvern  rocks,  and  othm  ia  Scotland  and  else- 
wliere,  but  thought  it  safer  at  present  lo  abetela  from  attempting 
aay  definite  cocrdatian  of  them.  The  eipowiie  of  the  older,  or 
Dimetian  seric%  lad  the  anthor  to  aKflbe  to  those  rocks  a  thick- 
nesm  of  at  kast  15,000  feet ;  the  upper,  or  Pebidian  rocks, 
which  'teak  both  sides  of  the  old  ridge  through  a  great  paction  of 
its  length,  are  apparently  of  considerably  less  thickness,  but  they 
an  in  most  pArts  more  or  less  concealed  by  Cambrian  deposits 
overlying  them  unconfoiniablj,  Ronning  nearly  parallel  with 
Ramsey  Sound  is  another  large  mats  of  the  author's  Pebidian 
rocks,  and  at  the  louth-westcm  extremity  of  Ramsay  Island  they 
compose  a  bold  hill  almost  400  feet  hi^  and  00  the  east  side  of 
this  a  fault,  with  a  downthrow  of  at  least  14,000  feet,  has  brought 
the  Arenig  beds  into  contact  with  the  pre-Cambrian  rocks. — On 
the  fossil  wtebntea  of  Sfwia^  bfPioC  Sabador  CaUerai^  com> 
■□alerted  bp  the  PnddeBt 

Anthropological  InatitutOt  Novemfaar  a8>— CeL  A.  Laae 
Fox,  F.R  S.,  president,  in  the  chair— AaladiBa  hammock  from 
the  ikf  of  Madeob  veapOM  ktm.  Remk  aad  British  Guiana  and 
a  Bo^waaa's  dcaO  «m  eddUMd.— Tba  Pmsident,  by  permis- 
•ioa  oC  Hemn.  BolHii  and  PeoaidcBil,  eiftiblted  aome  tern  eotu 
fisMiei  from 'nm^Bia,  BaNtb^  and  lend  some  aotm  thowm. 
Hr.  Hide  dariie  aad  othem  |oiB«d  ia  tite  dlnamlw.  ftpers 
OB  theljapplaadai^  bp  AaVOB  Humboldt  von  HdiAt  ttA  ob  the 
tzibes  of  BriHA  Galna.  bp  the  Rev.  D.  Hteper,  wcte  also 
laad. 

Royal  Microscopical  Society,  December  6.— H.  C.  Sorby, 
F.R.S.,  president,  in  the  cliair.-  The  President  exhibited  a  /ac- 
simUe  of  Jancen's  microsco^>e,  made  by  permission  of  the  Dutch 
Government  from  the  original,  exhibited  at  the  South  Kensington 
Loan  Collection.  —  A  pajier  liy  the  Rev.  W.  H.  1  >allinger  was 
read  by  the  Secretary,  on  Aaiuu/ii  crassiiuri'ii,  X.  rhomboUa 
aad  fruttulia  lojcontea,  as  test  objects,  in  which,  alter  referring 
at  some  length  to  the  recent  iliMiu^sion  upon  the  subject  of  their 
idOtti^  or  difference,  he  expressed  his  belief  that  they  were  all 
eperimfns  of  Rhomix'uia,  diilering  only  as  to  size  ;  and  in  »upi>oit 
chT his  opinion,  a  number  of  very  beautifully  executed  drawings  were 
exhibited  to  the  meeting,  showing  the  microscopical  appearance 
of  the  diatoma  ia  qacmaa  aader  a  aa^ai^ing  power  of  800 
diameters. 

Institution  of  Civil  Engineers,  Novemtier  28.  —  Mr. 
Gcotge  Robert  Stephenson,  prcMdent,  in  the  chtir. — The  paper 
<«aiii«B  «■  «W  Adk  iniar  lyMMk  tp  Mk /.  Laoaei 


Okimiixn 

FfaDBMpidMl  Bodetpp  Newamber  aa— Mr.  Ol  IUmt 
read  a  cowmaalcathm  on  tta  edhet  ef  enmctha  camats 
on  the  distiibatioB  of  beat  In  a  bore-hole.  TUs  paper  was  tup- 
plrmentary  tooae  read  bp  the  aathcr  on  Vvmmtm  29^  1875. 
The  temperalani  irHfrfTi  fai  tbe  boriqc  at  Specembos,  near 
Beriin,  whieb  at^aed  a  daMb  of  mwaria  of  4,000  ChI^  warn 
reduced  to  a  mean  btwbp  nd,  MoM^  Of  Bon»  and  bad  been 
already  shown  by  the  aaAor  to  eoafbna  dowlrto  dwie  eai* 
pitaied  by  a  parabolic  curve,  having  its  axis  horizoala^  and  Ita 
vertea  at  a  depth  of  5, 171  feet  expressed  by  the  equation— 

V  being  tbe  temperature  expressed  in  Reaumur's  scale,  ai>d  xlbo 
depth.  An  elaborate  account  of  the  observations  taken  in  the 
Sj>eremberg  tiorinj  has  been  given  by  Dunker  in  a  paper  en- 
titled "  Uelitr  l  e  Henutiunp  tiefer  Bohrliicher  7ur  Ertniitctung 
der  Temper  r.ur  le-,  Erdliurpers,  und  die  desshaln  in  dem  ISohr- 
loche  zu  Sperember,;  auf  .Steinsalz  angestelltcn  Beobachtungcn. " 
The  temperature  curve  within  the  earth's  crust  being  believed  to 
be  a  straight  line  expressing  an  increase  of  1°  Fahr.  for  60  feet 
of  descent,  it  was  shown  that  the  departure  from  this  I.iw  in  a 
large  bore-hole  (in  the  present  case  a  foot  in  di.imcter)  imj^ht  be 
accounted  for  by  vertical  currents.  At  the  surface  uf  tlic  water 
ill  temperature,  from  radiation  and  evaporation,  will  nearly 
coincide  with  that  of  the  upper  bed  of  rock.  .Xs  we  i!c;,cc:i  l, 
the  tendency  will  be  for  the  currents  to  warm  the  wafer  in  the 
upj-ier  part  uf  tlie  bore-hole  aliovc  the  normal  Icnijicratme  o:  the 
rock,  and  to  cuol  it  in  the  lower  part  Ijclow  the  tcmiKr.iturc  of 
the  ruck.  At  .1  certain  depth  the  temperatures  of  the  water  and 
rock  would  Ik;  the  same.  By  Dunker's  tabic  this  appears  to 
have  occurred  at  the  depth  of"^  about  200  feet.  A  diagram  re- 
presenting gntphiciliy  the  effects  mentioned  will  appear,  accom- 
panied liy  the  |>roper  explanation!!,  in  the  forthcoming  number 
of  the  Society's  Pivcttdingt. — ProC  Hqghcs  then  gave  a  criticism 
of  the  endcnee  for  pie^i^arial  maa^  wUcb  w«  baia  aliea^ 
noted. 

MAKCinDITBR 

Literary  and  Philosophical  Society,  October  31.— Rev. 
William  Gaskell,  M.A.,  in  the  chair. — Remarks  on  the  general 
affections  of  the  barometer  noticed  by  Mr.  T-  A.  Brouti,  by 
Prof.  B.  Stewart,  LL.D.,  F.R.S.  Mr.  J.  A.'Uroun  has  lound 
as  an  experimental  fact  that  simultaneous  variations  of  the  baro- 
metric pressure  occur  at  such  distant  portions  of  the  globe  as  to 
Ic  ed  to  the  inference  that  the  whole  globe  is  thus  affected,  from 
which  Mr.  Hroun  infers  that  some  other  force  btsiJes  gravity  is 
concerned  in  these  phenomena.  \Vc  know  as  a  matter  of  fact 
that  there  are  causes  at  work  which  give  rise  to  electrical  separa- 
tion, although  we  may  not  know  the  precise  nature  of  these 
causes.  Thus  eva|x)ration  goes  on  from  the  surface  of  the  sea 
and  of  the  lan  i.  Chan^fs  take  place  in  the  amount  of  aqueous 
vapour  held  ijy  the  air,  and  ai.so  prob.-ibly  in  the  molecular  state 
of  this  aqueous  va["jur.  Hut  althou^;h  wc  may  not  be  able  to 
point  to  the  specific  actions  which  prtxlucr  clL-ctrital  sejuration, 
we  know  that  such  sepai  ation  implies  a  onc-sidcdncss  ot  httcro. 
geneity  ;  and  since  f;tavity  wili  presumably  act  differently  on 
the  two  things,  we  may  probably  suppose  that  one  of  tbe  con- 
stituents which  have  caused  this  electrical  separation  may  have  a 
tendency  to  mount  upwards  in  the  atmosphere,  while  the  other 
may  have  a  tendency  to  move  downwards.  For  instance,  il 
evaporation  from  the  surface  of  the  earth  or  sea  be  one  raiue  of 
this  electrical  separation,  we  might  iraa;;ine  the  land  or  sea  to 
become  electrified  in  one  way,  while  the  vnp our  electrified  in  the 
other  direction  m'ght  mount  in  the  air,  owing  to  its  being  .speci- 
fically lighter.  In  fine,  whatever  be  the  cause  of  the  clccinoil 
sejjaration,  we  may  presumably  suppose  that  the  one  totistiiucnt 
wdl  either  remain  below  or  find  its  way  downwards,  wlnlc  tlie 
other,  carrying  with  it  its  peculiar  electricity,  will  mount  uji. 
wards.  Now,  may  not  the  caith  be  regarded  as  a  Lt-yJen  jar, 
the  sea  and  earth  formmj^  one  coating,  and  the  ujiptr,  rarer,  and 
hence  electrically  conducting  strata  of  iiir  ionninj  the  other 
coating  ;  and  will  not  the  tendency  of  the  action  above  named 
be  to  charyc  the  up^pcr  coating  Willi  one  kind  of  clcetncity  and 
the  under  with  another  ?  Such  a  process  would,  of  course,  be 
continually  going  on,  while  on  the  oilier  hand  the  earth,  regarded 
as  a  I.cydcn  jar,  would,  by  means  of  thunderstorms,  and  possibly 
by  other  means,  be  contintially  discharging'  lUsclf.  Ncxt^  Ir;  -s 
suppose  that  by  some  extensive  local  circumstances  a  greater 
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be«n  going  on.  The  efiect  of  this  local  cause  would,  however, 
Dot  be  load,  but  would  contribute  to  increase  the  charge  of  the 
eairth  a*  a  whole — as  one  jar  in  fact,  so  that  the  earth  as  a  whole 
mi^^  for  A  short  period,  be  increasing  its  charge — the  local 
chaning  cantes  bein?  in  excess  of  the  local  discharges.  Ned, 
WNud  BOt  this  excessive  charge  appear  to  inoreue  the  barometric 
pmnm  of  the  air  over  the  whole  earth  ?  On  the  other  bead  we 
tUKf  imagine  the  discharging  influences  tu  be  soBMtiiM*  in  ex- 
ccn  of  the  charging  causes,  and  then  the  electrical  MfMHltiwi  of 
the  earth  jar  would  diminish,  and  the  barometric  pressure  of  the 
air  appear  to  diminish  also.  These  remarks  are  put  forward  not 
as  a  formal  thaor]F»  but  rather  with  the  view  of  inviiing  ducB>> 
sion.  In  eOMidtling  a  fact  such  as  that  brought  forward  \lf 
Mr.  Broun,  we  Wist  first  eodeavottr  to  explain  it  by  the  opera- 
tion of  some  known  cause.  I  have  therenre  introduce<l  a  f en  ce 
which  we  know  to  exist,  and  a  mode  of  operation  which  is  not 
ttfint  dght  bnprobable.  It  may  be  thought  that  electrical 
■eparation  can  hardly  be  great  enough  to  produce  a  sensible 
barometrical  diflerence.  Let  this  be  proved,  and  a  point  will 
be  gained  by  the  dismissal  of  what  seems  at  first  sight  a  possible 
hypotbnis.  Meanwhile — to  bring  these  remarks  to  a  practical 
issue— might  it  not  be  well  to  examine  the  records  of  almo- 
S{jher:cil  electricity  corresponding  to  the  dates  of  Mr.  Broun's 
observations  with  the  view  of  uceitaiaiBg  whether  Mr.  Broon's 
lesnltsare  in  any  waycmnwctedwiditliedeettiGd  lUte  of  ttie 
•Mth's  envelopes? 

Gbnsva 

Physical  and  Natural  History  Society,  October  5.  — 
Prof.  Pianlamour  communicated  to  the  Society  the  continu.nion 
of  his  investigations  into  the  climate  of  Geneva,  dealing  C5(ie- 
ciall^  with  wmd^  cloudiness,  and  rain.  As  to  winds,  he  lias 
obtamed  for  the  last  fifteen  years  a  confirmation  of  tlie  jirevious 
rckults,  vi/.,  that  the  local  winds  at  Oeneva  play  an  important 
part  in  consequence  of  the  action  of  the  lake  ;  the  land  biecze 
at  the  lake  giving  a  south  wind,  prevails  in  the  warm  season, 
especially  during  the  morrinn  and  evening  hour-.  Gtne rally 
the  south  wind  prevails  from  April  to  Octot^T,  while  thr  '/r,  or 
north  wind,  prevail-,  from  November  to  March.  V.  i:!)  rc^'ard  to 
cloudiness,  M.  Plantnmour  has  established  that  the  dailyvariaiion 
changes  in  a  notable  manner  with  the  season.  In  winter  the 
minimum  of  nebulosity  occurs  at  4  p.m.,  while  in  summi.T  it  is 
the  alternoon  hours  thai  are  most  overcast.  In  winter  it  i.s  it.c 
night  cold  which  is  the  princip-il  cau>^e  of  clouds  ;  in  summer 
the  afternoon  hu.it.  L)ecum':i'.-i  is  the  most  cion-ly  month  ;  July 
and  Auguit  are  the  clearest  months,  with  diffiMcncc  from  one 
year  to  another.  Examining  next  the  pcric-Kl  of  fifty  yeans  from 
|S26  to  1875,  in  reference  to  the  quantity  of  rainfall,  .M. 
Plantamour  arranges  the  ye.-xrs  into  very  dry,  <lry,  wet,  an  l  very 
wet,  according  to  the  proportion  of  rain  which  ihry  have  given, 
as  compared  with  the  mean.  It  follows  from  tin-;  classification 
that  years  of  different  qualities  succeed  each  otficr  in  an  onler 
entirely  irregular  ;  that  a  year  may  be  followed  as  likely  by  a 
similar  as  hy  a  different  or  very  different  year  in  point  of 
humidity.  lluwc-ver,  there  are  series  of  years  in  which  the 
lainy  prevail,  and  olliers  in  which  the  dry  prevail.  Thus,  from 
1826  to  I.S37  there  were  eight  dry  years  and  four  wet  ;  from 
iR^8  to  1S56,  fourteen  wet  years  and  five  dry  years  ;  from 
1S57  to  1S65,  six  dry  years  and  three  wet.  Still  there  is  no 
regularity,  no  periodicity  in  the  return  of  these  dry  and  wet 
epochs,  'noi!iiiig  especially  which  WM  naj  CO— ect  with  die 
cteven-year  period  <u  sun-spots. 

Paius 

Academy  of  Sciences,  December  4. — Vice-Admiral  Paris 
in  t'le  ch.iir. — The  following  papers  were  read: — On  a  note  of 
r.  Sec'  Id  rchitive  to  the  formation  of  hail,  by  M.  Faye.  He  is 
surpriM  d  at  i'.  Scc.hi  giving  out  as  new  the  idea  of  trombcs 
w-iin  vertical  axes  bringing  down  cold  air  from  the  upper  regions. 
He  urges  the  sun-spot  aralogy. — Indices  of  a  new  genus  of 
edentate  mammifera,  fossil  m  the  Saint  Quen  Eocene  deposits, 
by  M.  Ciervais-  The  peculiarities  of  some  of  the  fragments 
(chiefly  a  ealcmeum,  and  metatarsal  or  metacarpal  bones)  are 
described.  The  an.mi!  iseems  to  have  been  like  A/iaffrt^Mrwi 
and  Amyhthntum  in  some  respects,  unlike  in  others.  M. 
Oerrais  names  the  genus  /'rmat/urium,  and  the  species  P. 
ritgotum,  in  allusion  to  the  wrinkles  on  many  of  its  bones. — 
Treparatioa  of  alcohol  by  means  of  sngar  contained  in  the  leaves 
of  boets,  by  M.  Pierre.  He  calculates  that  34  kilogrammes  of 
]iiiM  of  tiw  knm  OMJ  field  o'tjB  ton  «(  '  ' 


the  leaves  of  I  hectare  abnu  lyj  litres.  At  the  liioment  of 
removal  the  leaves  contained  nenrly  350  kilogrammes  of  sugar 
per  hectare.  — M,  de  Lesscjss,  prcst-nting  a  or,':hureaa  Africaand 
the  Ge<^raphical  Conference  at  Brussels,  explained  the  scheme 
of  the  KinQ  of  Belgium  of  an  international  association  for  opening 
and  civilising  Central  Africa. — On  the  employment  of  iodide  of 
potassium  in  lead  colic  and  paralysis,  according  to  M.  Melsens' 
method,  by  M.  Jacobs.  The  patient  takes  1  gramme  a  day, 
and  increases  the  dose  by  I  gramme  up  to  6,  K,  to,  12,  or  15 
grammes,  then  returning  gradually  to  the  initial  dose.  The 
more  iodide  he  can  bear  the  sooner  is  he  cured. — Researches  on 
the  devitrification  of  vitreous  rocks,  by  M.  Meunicr.  M.  Levy's 
§Ut\.%  do  not  seem  to  him  to  furnish  any  argument  against  the 
production  of  crystalline  rocks  at  expense  of  vitreous  rocks,  by 
way  of  devitrification. — Rcsulu  obtained  by  the  decortication  01 
vine  stocks,  by  M.  Sabatc. — Report  on  the  experiments  made 
by  the  Paris-Lyons-Mediterranean  Company  for  combating  phyl- 
loxera, by  M.  Marion.  They  commend  sulphide  of  carbon  and 
sniphu-carbonates,  which  should  be  appUea  when  the  prodncu 
of  the  winter  eggs  have  descended  to  the  roots,  i.e.,  about  Jtdv. 
The  old  phylloxera  of  the  roots  is  thus  treated  as  welL— ^caU 
of  platinised  iridium  (4  m.)  of  the  International  Geodesic  Asso- 
ciation, by  M.  Matthey.  Observations  on  this  communication, 
by  M.  H.  Sainte-Claire  Deville,  also  by  MM-  Treses  and 
Dumas.  M.  Tresca  remarked  on  the  high  density,  about  2 1  -50. 
If  it  contained  only  10  per  cent,  of  iridium,  ri/tnr  of  rhodium,  and 
of  ruthenium,  the  manufacture  of  metak  of  platinum  must 
have  been  greatly  improved  since  1872. — Observation  of  a  new 
star  in  the  constellation  of  Cygous,  by  M.  Schmidt,  director  of 
the  Athens  Observatory. — Observations  of  the  planet  (169)  /elia, 
discovered  at  the  Observatory  of  Paris,  Sept.  28,  1S76,  by  M.M. 
Henry. —  On  the  application  of  the  methods  of  muhematical 
physics  to  the  study  of  bodies  terminated  by  cydides  by  M. 
Darboux. — New  method  for  studying  calorific  spectra,  by  M. 
Aymonnet  With  a  con&tant  heat-source,  one  may,  even  with  a 
pretty  large  aperture  of  thermopile,  find  approximately  the  t^uan- 
tities  of  heat  in  spectral  parts  smaller  than  the  aperture.  1  bus, 
suppose  the  pile  is  1  mm.  in  aperture,  you  advance  it  (s.iy)  two* 
tenths  of  a  mdlimetre  at  a  time,  noting  each  time  the  puriion  ol 
spectrum  passed  from  and  the  new  part  embraced.  This  is 
the  principle  of  the  method  ;  by  which  M.  Aymonnet  gets 
some  interesting  results.  The  minima  present  a  renuirkable 
periodicity,  and  are  displaced  when  the  tempcramre  of  ihe 
source  vaiies  or  a  liquid  screen  is  inierposcii.  —  I'roductions  ot 
carbonate  of  sodn  by  tbc  action  of  chlondc  of  sodium  in  .solution 
on  carbonates  of  lime  and  magnesia,  in  presence  of  vegetable 
maf.ers,  by  M.  I'lchard. — Researches  on  sensation  compared 
with  motion,  by  M.  Richct.  He  formulates  this  general  law  as 
applicable  both  to  muscles  and  to  sensitive  nerve  centres  :  the 
number  of  excitations  necessary  to  produce  a  perception  L>r  a 
motion  is  inversely  proportional  to  the  intensity  and  frequency  of 
these  cxcitation.s.— Ex|)cnmcntal  researches  on  the  cardiac,  vas- 
cular  and  respiratory  effects  of  painlul  aflctliuns,  by  M.  Franck. 
The  immediate  ctTccl  on  tlic  heal  is  alwa)s  a  stoppage  or  relarda* 
tion  o(  the  beats.  —On  the  form  and  reciprocal  relations  of  tllft 
cellular  elements  of  loose  connective  tissue,  h^  M.  Renaut.~ 
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CRAHAM*S  RESEARCHES 

Cketmeat  and  Physical  Researthet.  B7  ThooHtt  Gnbam, 

D.C.L.,  F.K.s.   Collected  and  printed  for  presentation 

only.    (Edinburj^h,  1S76.) 

IT  it  but  seldom  that  science  owes  a  work  like  this  to 
private  mimificence.  AH,  therefore,  to  wlMin  Mr. 
Graham's  memory  is  dear  will  be  specially  grateful  to 
Mr.  James  Young  for  dioosing,  as  the  second  monument 
he  has  raised  to  bis  friend,  the  pobUcationof  this  splendid 
Tohnne. 

It  is  fortunate  also  that  its  compilation  h^s  been  under- 
taken by  Dr.  Angus  Smith,  who  has  done  more  than 
orilect  the  acatiered  wridngs,  for  he  has  added  an  analysis 
of  ^e  contents  1^  the  volume  which  cannot  fail  to  be  of 
use,  and  reminds  us,  in  a  careful  ptLfu  of  Graham's 
claim  to  a  place  in  "  that  chain  of  eminent  thinkers  which 
has  been  represented  by  such  as  Leucippus,  Lucretius, 
Newton,  Higgins,  and  D.dtr.n."  As  the  work  is  printed 
for  private  circulation  only,  it  may  be  well  to  give  a  brief 
summary  of  this  preface  which  is  headed  "  Graham  and 
other  Atomist?." 

A  skttch  is  tirit  given  of  the  nature  of  Indian  and 
Greek  thought  as  regards  atoms,  and,  passing  to  Leu- 
cippus,  Dr.  Smith  points  out  that  "in  the  mind  of  this 
early  Greek,  the  action  of  the  atom  as  one  substance 
taking  rarious  forms  by  combinations  unlimited,  was 
enough  to  account  for  all  the  phenomena  of  the  world." 
Leucippus  told  us  that  al!  was  motion.  **  Graham  con- 
ceived  the  idea  that  tlic  divcr-^ity  in  the  motion  was  the 
only  basis  of  the  diversity  of  the  material,  or  that  an  atom 
constituted  an  dement  of  a  special  kind,'  according  to 
the  velocity  or  nature  of  its  movement'?.  After  Lcucippus 
few  men  seem  to  have  devoted  nuich  attention  to  the 
subject  until  modern  times.  A  quotation  from  Lange 
{;ivej  the  position  assuitied  by  I )eiiio(  ritus,  "  The  differ- 
ence of  substances  arises  from  tlic  dilfcrcnce  in  the  number, 
siie,  shape,  and  arringemcnt  of  the  atoms.  The  atoms 
hare  m  iotanial  conditions  ;  they  act  by  piessate  and  per- 
cussion only." 

Dr.  Smith  considers  that  the  \iews  of  Lucretius  de- 
serve attention,  as  he  was  the  only  fall  expositor  of  the 
theory  of  atoms  to  the  ancients.  To  Lucretius  atoms  are 
"solid  and  eternal,  with  some  unalterable  motim,'' 
*'Tliey  are  made  of  parts,  which  parts  cannot  exist  by 
Aenadvea.*  "Motion  is  to  him  everything  (hat  can  be 

found  in  life  and  iho.i^'hf,  whic  h  are  only  the  clashing  of 
atoms."  'i'his  theory  allows  of  any  shape  of  molecules, 
even  hooked  ones,  which,  as  Dr.  .Smith  somewhat  dryly 
adds,  *'  are  spoken  of  as  explaining  combination  both  in 
Lucretius  and  more  modern  writers."  Space  will  not 
peinit  Xe.vi  )  i"s  words  to  be  given  at  length,  but  he 
held  that  the  primitive  particles  of  which  nutter  is  com- 
posed are  incomparably  hard  and  incapable  of  wear,  for 
o'.liervvi-  e  '"  water  and  earth  composed  of  old  worn 
particles,  would  not  be  of  the  same  nature  and  texture 
now  with  water  and  earth  com  posed  of  entire  particles  in 
the  beginning."  He  is  thas  forced  to  the  conclusion  that 
"  the  dianges  of  corporeal  things  are  to  be  placed  only  in 
▼au  Tit-Vn,  373 


the  various  separations  and  new  associations  and  motions 
of  these  permanent  particles." 
A  sleelch  is  then  given  of  the  next  important  stage, 

ramely,  the  motion  of  gasous  molecules,  Ijeginning 
with  Daniel  Bernoulli,  and  passing  to  Davy,  Rumford, 
and  Herapath— to  whom,  by  the  by,  Graham  asserted  in 
1863  the  merit  of  reviving  Bernoulli's  hypothesis  in 
modern  times  is  fairly  due.  As  is  well  known,  the  theory 
of  ^;ascs  now  generally  received  makes  them  consist  of 
s  nail  bodies  continually  imj>;n4inj  on  one  another,  and 
nn  the  walls  of  the  inclosing  vessel,  their  elasticity  in- 
cre.isin;;  with  the  temp?rature,  and  the  prossuri.-  of  the 
gas  being  due  to  the  impact  of  the  particles  against  any 
nirface  presented  to  them,  an  hypothesis  uHhich  Joule 
investigated  experimentally. 

Now,  as  Dr.  Smith  shows,  ''it  was  the  object  of  Gr.iham's 
life  to  find  out  what  the  movement  of  an  atom  was.  .  .  . 
lie  avoided  picturing  the  most  primitive  motion  in  all  its 
character,  but  he  seems  to  indicate  one  of  revolution,  as 
he  brings  in  the  similarity  to  the  orbit  of  a  planet,"  and 
be  advances  still  further,  "  when  he  adopts  the  theory  of 
one  kind  of  matter,  each  atom  being  distin^^uished  by  the 
extent  of  i's  im;ion,"  there  bLMn::^  an  initial  impulse  for  each 
kind.  "  riiese  atoms  are  believed  to  be  congregate  . . .  and 
equd  vohimcf  can  coalesce  and  fbm  a  new  atomle  group.** 
Indeed  the  whole  force  of  Graham's  intellect  was  patiently 
and  persistently  devoted  to  this  study  of  molecular  move- 
ment, and  as  Dr.  .Smith  claims  him  to  be  as  "  strict  an 
anatomist  as  perhaps  can  be  found,"  it  may  be  interesting 
to  gather  from  his  writings  some  of  the  passages  in  which 
his  views  are  expressed. 

His  earliest  paper,  on  the  Absorption  of  Gases  by  Liquids, 
was  published  in  Thomson's  "Annals  of  Philosophy,"  in 
iS;'^,  In  it  he  considers  that  "gases  may  owe  their 
absorption  in  liquids  to  their  capability  of  being  liquefied," 
and  that  when  gases  appear  to  be  abeorbed  by  liquids, 
they  are  simply  reduced  to  tHat  liquid  inelistic  form, 
which  otherwise  (by  cold  or  pressure)  they  might  be  made 
to  assume ;  their  detention  in  the  absorbing  liquid  is 
owing  to  that  mutual  affinity  between  liquids  whi  h  is  so 
co.-nmon.  In  his  last  paper  in  the  Phil,  Tran^.,  pub- 
lished fatty  years  afterwards,  he  refers  to  the  hquefac- 
tioaof  gas  in  colloids  in  much  the  sane  terms,  for  he 
alludes  to  the  "general  assumption  of  luiuidity  by  gases 
when  absorbed  by  actual  liquids  or  by  soft  colloids,"  and 
he  states  that  those  gases  penetrate  (india-rubber)  most 
readily  which  are  easily  liquefied  by  pressure,  that  gases 
undergo  liquefaction  when  .ibsorbcJ  by  liquids  and  such 
colloid  substances  as  india-rubber,  and  finally,  that  the 
complete  saapension  of  the  gaaeoM  fiiiietioa  during  the 
transit  throogh  indiMiibber  cannot  be  Iwpt  too  mnch  in 
view. 

The  Quar/i-riy  ymtrmd  of  Science,  1829,  pp.  74  83, 
contains  his  first  paper  on  the  diffusion  of  gases.  In  it 
he  states  that  the  diffusiveness  of  gases  is  inversdyas 
some  function  of  their  density,  apparently  the  square-root 
of  the  density ;  he  also  considers  it  conceivable  tlut  on  fices 
of  excessive  minuteness  may  be  altogether  tmoassable  by 
gases  of  low  diffusive  power,  but  defers  these  theo- 
retical considerations  to  a  future  paper.  This  promise 
was  fulfilled  by  a  paper  in  1831,  the  object  of  whlda  was 
to  establish  the  following  law  of  the  diffusion  of  gases. 
"  The  di  [fusion  or  spontaneous  intermixture  of  two  gases 
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io  coBlact  if  efTected  bjr  an  interchange  in  petition  of 

indefinitely  minute  volumes  of  the  gases,  which  volumes 
are  not  necessarily  of  ecjual  magnitude,  btin^  in  the  case 
of  each  gas  inversely  proportional  to  the  square  root 
of  the  density  of  that  gas."  He  speaks  of  diffusion  "  being 
eiGected  by  a  force  of  the  highest  intensity,"  and  insists 
that  diffusion  talces  place  between  the  ultimate  particles 
of  ^ases.  Mid  not  between  seniiMe  masses.  In  a  later 
paper,  PUl.  Thttts.,  1863,  he  Mates  that  molecules  only 
of  ){as  can  pass  the  pores  of  graphite,  "  and  they  may  be 
supposed  to  pass  wholly  unimpeded  by  friaion."  He 
shoifcd  that  a  g$s  may  pass  into  a  vacootn  in  four  ways, 
first  by  effusion,  a  movement  which  aflfects  m<tsses  of  gas 
only,  second,  by  diitusion  which  atfecti  moUcules,  third, 
by  transpiration  through  capillary  tnhet,  "  (he  transpira- 
tion ratios  forming  a  class  of  phenomena  remarkably 
isolated  from  all  else  at  present  known  of  gases,"  and 
lastly  by  a  previous  absorption  in  the  walls  of  the  septum 
whidi  divides  the  gas  from  the  vacuous  space,  as  was 
so  beaotiiblljr  shown  in  die  papers  published  in  the  years 
181^16-69.  In  one  of  these,  in  considering  the  passiL^r  of 
gas  through  metallic  septa,  he  recognises  "an  inter* 
moleailar  poratity  doe  entlidjr  to  dUatatien  at  a  high 
temperature,"  and  thus  apparently  hoped  to  ascertain  the 
ultimate  size  of  molecules, for  he  sayi  that  this  "species 
of  porosity,  if  it  exists,  might  well  be  expected  to  throw 
light  on  the  distanoes  of  solid  molecules  at  elevated 
temperatures." 

Fits  views  are  very  clearly  defined  in  s  paper pahlished 
in  1863 entitled  "Speculative  Ideaa  reepectiog  the  Consti- 
tution of  Matter.*  He  ii  of  opinion  Aat  theTarious  kinds 
of  matter  now  recognised  as  different  elcmcntar)'  sub- 
Stances  may  possess  one  and  the  same  ultimate  or  atomic 
molecale  existing  In  different  conditions  of  movement. 
Were  this  ultimate  atom  at  rest,  the  uniformity  of  matter 
would  be  perfect ;  but  it  always  possesses  motion,  due  to 
a  primordial  impulse,  and,  as  diflferences  in  thennoant  of 
tUs  motion  ocr  i<!ion  differences  of  volume,  matter  only 
differs  in  being  lighter  or  denser  matter.  The  gaseous 
molecule  is  composed  of  a  graap  of  the  preceding  inferior 
atoms  Mloving  similar  laws  aiid  is  Am  a  leproduction 
of  ths  Infeiior  atom  on  a  higher  scale.  Chemical  com* 

bination  consists  in  equal  volumes  of  the  clitTerent  forms 
of  matter  coalescing  and  forming  a  new  atomic  molecule, 
and  is  therelbie  directly  an  affiitr  of  weight ;  and  the 
combining  weights  differ  because  the  densities,  atomic 
and  molecular,  differ.  Graham  is  further  careful  to  point 
out  that  Hquefiution  and  soiUdiliGatioii  prabaMy  only 
involve  a  restriction  of  the  range  of  the  atomic  move- 
ment. 

In  this  brief  sketch  it  has  not  txen  possible  to  touch  on 
his  views  as  to  states  of  matter,  such^  for  instance^  as  the 
"  colloidal  condition  which  intervenes  between  the  liquid 
and  crystalline  states,"  or  to  the  more  purely  chemical 
portion  of  his  worl^  of  which  his  theory  of  polybasic  acids 
is  probab^  the  most  remaifcable. 

Widely  as  the  v.i!ue  of  Graham's  work  was  rcrognised 
during  bis  lifetime,  there  is  no  doubt  that  the  appreciation 
of  it  is  iacieasiag,  and  cannot  firil  to  be  stimnlated  by 
Mr.  Young's  liberality,  which  has  set  forth  the  researches 
in  such  a  manner  as  to  impress  us  with  their  coherence 
and  strength. 

W.  CuAMstsii  Romas 


I  THE  ANDES  AND  THE  AMAZON 

I  The  Andts  and  the  AmoMom;  or.  Across  the  ContineiU  of 
South  America.  Hy  J  unes  Orton,  A.M.,  Professor  of 
Natural  History  in  Vas&ar  College,  U..S.,  Third 
Edition,  Revised  and  Enlarged,  containiog  Notes  of  a 
Second  Joum^f.  Maps  and  Illustrations.  (New 
York  :  Harper  &Mhcrs,  1876.) 

\s  is  iniUcated  in  the  title  this  work  contains  accounts 
of  two  separate  journeys,  to  a  considerable  extent 
over  the  same  ground,  the  first  undertaken  in  1867,  the 
seco.nd  in  1S73.  A  narrative  of  the  former  was  published 
several  years  ago  both  in  America  and  in  England,  we 
believe ;  the  second  half  of  the  volume  is  quite  new  and 
is  essentially  supplementary  to  the  former.  The  results 
of  the  journey  of  1867  are  given  in  the  form  of  a  personal 
nanative,  tfmse  of  1873  are  arranged  systematically  in  a 
number  of  cli.ipt  -rs  on  the  various  features  cf  the  .Amazon 
and  its  surroundings.  The  main  scientific  results  of 
both  expeditions  have  been  described  in  the  Proceeditv^s 
of  various  scientific  societies  .and  in  scientific  journals  in 
America  and  in  England,  and  the  present  volume  is 
therefore  perfectly  free  from  any  details  that  would  prove 
unattractive  to  the  general  reader. 

In  the  journey  of  1867  Prof.  Orton  and  party  landed  at 
Guayaquil  in  Ecuador,  mounted  the  Andes  to  Quito,  pro- 
ceeded by  Papaltacta,  Baeza,  and  Archidona,  still  among 
the  Andes,  to  die  Napo  river.  Floating  down  this  river 
they  reached  the  Am;uon,  took  b  c.ini.T  at  Pcbas,  and 
enjoyed  a  splendid  sail  to  the  mouth  of  the  river  at  Pard. 
In  the  second  journey,  that  of  1873,  Prof.  Orton  landed 
at  Pari  and  sailed  up  the  Kre.it  river  to  Yurima^uas^ 
thence  over  the  Andes  to  the  Pacific  Coast  and  down  to 
Lima,  with  a  side-excursion  to  Lake  Titicaca  by  way  of 
Arequipa. 

Piof.  Orton  tells  his  story  in  most  attractive  style.  He 
is  in  danger  sometimes,  no  doubt,  of  degenerating  into  the 
florid,  but  from  beginning  to  end  of  bis  large  volume  he 
never  ceases  to  be  attractive,  amusing^  and  instructive. 

He  writes  on  people  and  things  in  the  wonderful  region 
of  the  Amazon  with  great  piquancy,  genuine  humour, 
and  full  knowledge;  be  frequently  becomes  absohitely 
eloquent,  if  not  poetic.  Few  features  of  the  towns  and 
the  country  through  which  he  passed  have  escaped  his 
attention.  In  describing  his  first  journey,  he  lingers  at 
Quito  for  several  chapters,  describing  the  city,  giving 
hints  and  comments  on  its  history,  touching  ofif  the  ap- 
pearance and  character  of  its  easy-going  people,  giving 
an  account  of  the  country  of  which  it  is  the  capital, 
Ecuador,  the  flora  and  fauna  and  primeval  inhabitants  of 
the  X'allcy  of  Quito,  rising  thence  to  an  eloquent  dramatic 
sketch,  a  la  Hugh  Miller,  of  the  geological  history  of 
South  America,  the  rise  of  the  Andes,  and  the  creation  of 
the  Amazon,  devotes  two  interesting  ch  qitcrs  to  the 
volcanoes  of  Ecuador  and  its  earthquakes,  and  before 
leaving,  gives  several  details  about  a  few  of  the  Indian 
tribes  in  "  the  Province  of  the  Orient"  So  on  his  w.>y 
down  the  Napo  and  the  Ama.:on,  he  paints  vividly  and 
picturesquely  the  scenery,  the  people,  the  animals,  the 
plants,  and  the  geology  of  one  of  the  most  interesting  re- 
gions in  the  world.  He  chats  pleasantly  and  piquantlyof 
all  he  comes  across,  never  gives  the  reader  a  chance  of 
fsdi^K  wearied,  and  leaves  him,  if  be  has  been  a  faithful 
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listener,  with  .1  fuller  and  clearer  knowledge  of  the 
Amazon  and  its  tributaries,  its  basin,  its  products,  its 
people^  its  cities,  and  fragments  of  towni^  its  industties, 
and  its  probable  future,  than  he  could  get  from  reading 
many  other  books.  The  second  part  especially,  contain- 
ing the  results  of  the  journey  of  1873  systematically  ar- 
tanged,  will  be  found  extremely  handy  and  valuable  by 
anyone  who  desires  in  brief  space  a  general  view  of  the 
physical  geography,  natural  history,  ethnology,  industrial 
resource^  commcfc^  prospects,  and  scenery  of  the  vast 
Amazonfan  region.  Prof.  Orton  has  evidently  supplc- 

)noi'jtci.l  his  personal  kr.owleijne  of  the  region  by  an 
extensive  study  of  the  contributions  of  others  who  have 
written  on  tlie  subject,  so  diat  while  tiie  clasMcal  works  of 
B  ites  and  others,  as  well  as  the  special  papcnof  Prof. 
Orton  himself,  will  be  resorted  to  by  those  who  desire 
to  make  a  thorough  study  of  the  Amazonian  basin,  we 
know  of  no  sinj^le  work  containing  a  fuller,  more  bril- 
fiantly  written,  and  at  the  same  time  more  trustworthy 
general  account  of  the  basin  of  the  Amazon  and  its  many 
wonders.  The  following  extract  on  the  density  of 
population  in  the  Amazonian  valley  will  give  onr  readers 
some  idea  of  the  style  of  the  work  : — 

"The  valley  of  the  Amazons  is  probably  the  most 
ttunly-peopled  region  on  the  globe,  save  the  great  deserts 
and  the  polar  zones.  There  are  not  40^000  souls  abntg 
the  Imdcs  of  the  rivers  hi  the  whole  province  of  Aiiia> 
SOnas  and  the  Lower  Marafion.  Many  of  the  towns 
marked  on  the  maps  do  not  exist,  or  are  represented  by 
a  solitary  palm-hut.  The  visible  population  is  almost 
confined  to  the  circumference  of  the  valley  ;  as  at  Pard, 
near  the  mouth  of  the  river  ;  at  Moyobamba  and  Tara- 
poto,  on  the  oriental  side  of  the  Andes  ;  and  at  Trinidad, 
Santa  Cruz,  Cochabamba,  and  La  Paz,  on  the  head-waters 
of  the  Madeira.  The  great  basin  is  filled  with  a  con- 
tinuotts,  dark,  primeval  forest,  rarely  disturbed  by  the 
hand  itf  man,  and  into  which  dayl^t  seldom  enters. 
Yet  imai^ation  peoples  this  pathkas  wifderaess  with  on- 
counted  Bwaims  of  savages.  There  are,  it  is  true,  nume- 
rous clans  fwe  can  hardly  call  them  tribes)  of  Indians, 
distinct  iti  1  m  aige.  .-<nd  often  hostile  toward  each  other. 
Hut  niaiiv  ot  liiese  so-called  tribes,  though  dignified  with 
separate  natncs,  are  insi^inificant  in  numbers,  barely 
mustering  a  hundred  ;  while  the  Mundurucii,  the  larj^cst 
known  tribe  in  the  valley,  does  not  exceed  8,000— men, 
women,  and  children.  Nor  are  there  any  remains  of 
ancient  walls  to  indicate  a  bygone  civilisMon,  or  even 
sheU-beapa  in  manoiy  of  a  moic  primitive  race. 

'*  Untif  the  dose  <n  the  Tertiary  age  the  waters  pre 
vailed  over  this  heart  of  the  continent ;  and  since  Uien 
vegetation  has  had  the  roaster)',  leaving  little  chance  for 
animal  life.  .\nd  \intil  there  is  a  decided  change  in  the 
physical  geograjihy  of  the  valley,  a  large  p-irt  of  it  must 
remain  unfit  for  permanent  settlement,  on  account  of  the 
annual  floods  ;  for  a  rise  of  40  feet  in  the  river  drives  the 
inhabitants  from  their  summer  resorts  oa  Uie  margin  of 
the  streams  to  the  higher  terra  jirma  within  the  forest. 
In  this  way  nomadic  habits  are  engendered  or  perpetuated, 
and  poverty  is  almost  inevitable,  for  half  the  year  (flood- 
tbne)  it  is  hard  work  to  get  a  living.  Furthermore,  this 
regular  inundation  of  tbe  country  and  the  lack  of  grassjr 
campos  (except  on  tbe  Lower  Amazons  and  tiie  Beni 
region)  prevent  the  raising  of  domesticated  animals, 
which,  if^ it  does  not  lie  at  the  foundation  of  agriculture, 
certainly  does  aid  in  the  transition  from  the  savage  to  a 
semi-civihscd  state.  In  this  respect  the  natives  of  Cen- 
tral Asia  and  Africa,  as  well  as  the  maize-eating  tribes  of 
the  Andes,  have  an  advanUge  over  the  roandioca-eating 
ladiKU  on  the  Amasons." 

While  minute  criticism  might  find  many  statements 


and  hypotheses  in  Prof.  Orton's  work  to  challenge  ;  while 
some  of  his  chapters  may  be  considered  by  the  lover  of 
severity  of  style  as  intolenibty  florid ;  wUla  ta  dioit  any. 
one  who  has  a  mind  to  might  find  something  to  object 
to,  we  are  sure  that  all  into  whose  hands  the  work  may 
fall  wiU  agree  tliat  few  more  attractive  and  at  the  same 
time  more  instroctive  works  of  travel  have  been  written. 
Prof.  Orton  seenu  to  anticipate  that  ere  long  the  Amazon 
will  become  a  highway  for  tourists,  as  it  well  might  -  even 
now  it  has  a  considerable  service  of  steameis — and  there, 
fore  gives  many  hints,  directions,  and  statefflCDts  of 
expense  that  render  his  work  valuable  as  a  guide-book. 
Not  the  least  attractive  feature  are  tbe  maay  well* 
executed  iUnatrations  of  plaees,  people,  scenery,  and 
animal  and  plant  life  that  enrich  the  volume.  Two  large 
maps,  one  of  the  Maranon  and  its  tributaries  and  the 
other  of  Equatorial  America,  add  to  the  value  of  the 
work,  which  will  doubtless  be  brought  within  reach  of 
the  English  reading  public  by  some  enterprising  pub- 
lisher. 


OUR  BOOK  SHELF 

The  Secret  of  tiu  Circle,  ils  Arta  Autrtatntd.  Bv  Alick 
Carrick.  Seoond  EoltioB.  (H.  Sotberaa  and  Coi,, 

The  imposMU  Pr^hm.    By  James  Alexander  Smitb. 

Printed  for  the  Author's  Use.   (Shaw  and  Sons,  1876.) 

The  only  difference  we  have  been  able  to  detect  between 
this  edition  and  its  predecessor  are  that  the  last  lines  of 
ppb  34  to  38  of  the  first  edition  are  the  first  lines  of  pp. 
3S  *o  39  second  edition,  with  the  oonesponding 

cbaottt  of  the  other  lines  of  the  several  pages,  that  a 
date  Bas  been  onutted  on  p.  39,  and  iig.  3  on  p.  41  slightly 
modified.  With  our  copy  we  were  favoured  with  a 
number  of  The  Welshman  (Sept.  29,  1876)  containing 
a  very  long  notice  of  it,  supplied  to  the  editor  of  the 
paper  by  an  enthusiastic  admirer  of  the  work.  An  extract 
or  iwo  will  ^,uf^K_ientIy  illustrate  the  article.  "  Don't  let 
the  reader  run  away  with  the  idea  that  this  is  a  prelude 
to  any  long,  complicated  calculations,  understandable  only 
by  the  initiated.  As  simple  as  truth  itself,  when  ascer- 
tained, the  solution  of  this  problem  is  as  easy  and  capable 
of  absolute  j»ooi  as  any  ordinary  sum  in  addition  and 
subtraction.''  "  Tins  btmitifal  problem  and  mysteiy  thai 
has  tempted,  attracted,  and  defeated  the  skill  of  thou- 
sands of^  the  most  subtle  and  far-seeing  minds  for  thou- 
sands of  ycar.i  is  found,  when  looked  at  in  the  right  way, 
to  be  as  easy  ajui  as  simple  as  the  alphabet."  "  It  will 
not  suffice  for  mathematicians  to  endeavour  to  show  by 
any  fallible  and  inadequate  system  of  computation  now  in 
vogue  that  this  result  cannot  be.  The  reader  can  judge 
for  himsetf." 

We  in  our  former  notice  pointed  out  what  we  considered 
defective  in  Mr.  Carrick's  proof.  The  workls  apoathumoos 
one,  hence  it  is  that  the  second  edMon  has  experienced  no 
revision  at  the  author's  hands. 

Mr.  Smith,  in  his  pamphlet  (8  pp.),  arrives  at  dw  sane 
result  as  Mr.  Carrick,  viz.,  that  ir  =  3f,  or  the  area  of  the 
circle  equals  \  of  the  square  of  the  diameter  +  5V  of  ^^^^ 
square.    The  roads  pursued  are  different. 

Though  we  cannot  at^rec  with  Mr.  Smith,  we  have  read 
his  work  with  some  interL'st,  for  there  are  some  neat  little 
pieces  of  simple  construction  in  it.  His  equations  on 
pLSmaybepntintethemoeetenetaUbntt^- 

-  (.-!  +  /)  V,  /  =      +  /)     r  -  (3  +  zp)  X. 

Wc  have  not  been  able  to  see  if  other  values  would 
satisfy  his  equations  besides  the  one  he  has  sdected, 
which  leads  him  to.  draw  the  condustoa  be  does. 
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Cpfidst  Instructions  in  the  Art  ^  R«l«uehinf,   By  Bur- 
rows and  Colton.  (LondoB :  Marion  aad  Co,  2a  and 

23,  Soho  Square,  1876.) 

For  some  >e.<rs  past  a  conviction  has  been  j;rowin£j 
amoriKst  :ht;  biller  cUss  ot  professional  photci^raphcrj 
that  their  art  alone,  even  under  the  most  perfect  condi- 
tions, is  unable  to  prodace  an  artistically  perfect  portrait, 
a  proposition,  by  the  way,  for  which  the  true  artist  has  all 
doDg  contended  in  the  face  of  the  constant  aaaertlon  of 
tbe  convwM  Iw  fanatical  advocates  of  "  aua-paiming " 
pmr  it  simpU.  The  victory  having  at  last  rested  wkh  the 
atdsts,  a  number  of  books  on  retouching  liave  been  pub- 
lished, each  professing  to  ^ive  the  true  method  of  at  once 
proi^Uving  arliMlic  picuncs. 

\Vf  arc  gl»iJ  to  see  thai  in  ihe  present  little  work  the 
authors  disclaim  any  such  iniciuion,  but,  on  the  contrary, 
proceed  solely  to  instruct  their  pupils  in  the  work  b;ft>rc 
ihein,  which  wc  may  here  inform  the  uninitiated  is  no 
less  a  one  than  that  of  restoring,  so  to  speak,  on  a  photo- 
entpbic  negative  those  injuries  to  a  lace  which  may  have 
been  caused  by  imperfect  lighting  and  defects,  such  as 
dust,  &c,  in  the  film ;  or  disease  or  physical  injury  (0  the 
fiace  itself.  In  fact,  the  art  of  the  re-toucher  is  to  convey 
to  a  photvigraph  a  certain  amount  of  that  idealbation 
atwa>s  manifest  in  thewodcsof  the  psunter,  the  want  of 
which  in  the  unknown  cause  so  often  producing  a  feeling 
of  dissatisfaction  c\cn  with  the  best  of  photojjraphs. 

To  cany  out  tLcir  aim,  the  authors  yivc  two  very  ^<>od 
lithographs  of  the  muscles  of  the  face  and  head,  with  two 
more  of  the  same  model  covered  with  the  flesh.  I'wo 
negatives  on  a  flexible  him  (apparcr.ily  taken  by  War- 
nerke's  process)  arc  also  added  as  examples  of  the  work 
to  be  done.  Tbe  descriptive  matter  is  concisely  put,  and 
is  dear  and  to  the  point.  We  have  little  doubt  that  the 
book  win  be  of  setvice  to  many  amateur  and  professional 
porTjit  photographers,  R.  J.  F. 


LETTERS  TO  THE  EDITOR 

[Ttii  EJitcr        tiM  hold  himself  rtspomtUt  fir  opinions  cxprcsicJ  j 
by  his  iOr  t,sfi  iij,  nts.     .W-ithn-  can  ht  umieriake  to  return,  \ 
or  la  ccrri.p<:»J  'uilh  Ihj  iirilers  of,  rejaUj  nuiunscriplt, 
N»  Motitt  is  taken  oj  anonymom  couimuuieations.\ 

8ca  Flaheriea 

I  iiAii  lioi^cJ  lli.it  Mr.  IIoMsworth,  in  the  rejoinder  which  he  ' 
tolJ  tuc  !iL-  «as  [.reparinf;  to  my  former  letter  (Naturk,  vol.  xv.  i 
p.  i;t:   V.I  ;M  I. ave  confined  hiiu.^if  to  d<:fer!clii);^  llic  usserti  >iiii 
he  1,;.  1  K:  111:  made,  cr  at  most  to  rcbuiluii^  die  cvid  nco  I  lud 
adiluotil  in  reply  to  ihcm.    In  lliis  c.ise  1  sh'-uM  h.ivc  gladly  I 
left  the  matters  at  issue  bttween  him  .ind  me  to  the  judgment  of  . 
lilt  li.ilOic.   Uiif.iiiun;iti.l)  he  has  thought  it  needful  for  the  sake  ' 
ol  tilt'  cjuac  lie  ail'  I'ls  to  introduce  lumc  new  assumptions  and  | 
ch.i:h'^.  ti,i.vc-)cd  ii>  ;.\iiKU.i.-e  of  a  rather  vigoioui  kind,  so  that  ; 
imt  .  t  jcj;5p1  to  th;  ^ijod  opinion  of  your  reader*,  I  am  driven 
ei^  iin  to  irc  jLiSb  on  ilirir  forbearance  and  yours.    But  in  doing 
this  I  ^luill  try  to  be  as  biief  as  po&siblc,  and  however  much  luy 
(iiLiul  ni;iv  have  ciGceded  the  Unnlis  cf  a  v^joinder,  not  to  lioUow 

his  CX.HIl|lIc.  ! 

All  will  fully  ajirec  wilh  Mr.  Holdsworth  that  an  "inJcx  is 
not  a.  fiAis,"  but  few  will  deny  that  an  index  is  a  valuable  aid  to 
masteiing  the  contents  of  a  book.  If  he  says  that  this  particular  i 
indcJi  is  .1  had  one,  I  must  leave  him  to  settle  with  the  maker  of  \ 
it.  ll  It  IS  iitulit  r  lad  nor  good  it  may  Le  misleading  unless  the 
u^rr  of  It  iouks  j  rttty  circfully  into  the  text.  But  il  it  is  good, 
as  1  I  chLvc,  It  };ives  the  reader  the  best  of  all  help  in  acqainiiog 
h  nisolf  with  tljL-  Siiii;e  \olumr,  and  by  its  help  nobody  need  fcir 
f.il.ii  lilt )  li.ii  'jorous  mistakes.  It  docs  not  seem  to  me  that  I 
have  iillcn  m'  "  buch.  The  errors  which  my  fiiend  assefts  I 
have  made  mc,  if  crii>!s  at  all,  vciy  trivial,  and  as  one  teUs  for, 
and  the  other  ;<gaiii'.|,  hi.?  \icw3,  they  may  be  safely  paired  oflTto 
the  detrinnnt  ot  r.  Mther  side.  As  tu  the  figures  set  in  the  last 
Column  »f  my  taljlc,  against  "Cod  and  Ling,"  they  ou|>ht  to 
have  iHTiin  "  33  "  iiis  c.td  of  "  3S  "— a  mistake  in  ci>p)liii{  or 
printing  which  escaped  niy  obseivation  till  now.  I  freely  give 
Mr.  Holdsworth  the  benefit  of  it.  The  next  two  paragraphs  of 
his  letter  have  afbcdcd  me  sone  OMrrinicn^  though  chaaiened  by  ; 


the  thoui^ht  that  he  mu«t  have  a  very  lotiv  opinion  of  me  If  he 
seriously  supposes  I  am  ignorant  uf  the  noturious  reputation  of 
the  do(;-fish.  Whether  "  predatory  fishes,"  however,  ai«neces» 
s.irily  "  mUchievoun,"  so  that  tbe  two  epithets  should  be  docely 
linked  together,  as  though  one  was  the  consequence  of  the  Other, 
i«  a  large  question,  upon  which  I  shall  not  enter.  But  tttrehr  it 
is  obvious  th.it  the  prevalence  of  predatory  fishes  is  more  or  Icsa ' 
a  me.tsure  of  the  prevalence  of  their  prey,  and  as  the  blind  man 
judged  of  the  value  of  the  fiekl  by  asking  bow  many  thistles 
grew  on  it,  so  may  we  jodgeof  the  abundance  or  scarcity  of  other 
hshes  by  the  abundance  or  scarcity  of  the  dog-fish.  Might  I 
here  apply  to  Mr.  Holdsworth  an  expression  of  his  own  to  my- 
self, and  say  that,  from  these  pangraphi^  I  am  justified  in  be- 
lieving him  unable  to  compiehcad  one  or  the  simpteit  idatioM 
of  animal  life  ? 

As  to  herrings,  I  pretend  to  no  [greater  kiiowlcdj^e  of  their 
natur.d  history  than  other  prople  do.  I  do  not  see  why  I  should 
\tt  acc  un'.ed  mure  ignorant,  or  atiein|iiing  to  oonceal  thatigaor* 
ani.e,  by  any  mytteiioui  evolutionary  process  from  my  inner 
coii<ci»usne%s  or  elsewhere.  The  herrii^  it  admittedly  not 
ubiiiuitous  in  the  sea,  i.e.,  it  has,  like  other  animals,  its  more  or 
less  d-!inite  range.  It  therefore  has  "  borders,"  though  even 
Mr.  Holdswoith  cannot  lay  them  down  exactly.  My  friend  is 
pleased  "to  doubt  very  much"  whether  I  "had  given  five 
raiii-.ites'  attention  to  the  piaciical  study  of  the  habits  of  the 
t  i  ti;i:i^ — toits  life-history  "  before  I  wrote  my  Glisgow  address. 
That  rather  depends  on  what  maybe  cillcd  "  practical  study." 
Ha*  Mr.  Holdsworth  ever  lieird  of  a  "  waier-teleicope  " — an 
instrument  of  v/hich  I  can  tind  no  mention  in  his  book— or  has 
he  ever  looked  tlirough  one  ?  If,  when  the  days  get  a  little 
longer  and  the  steamers  are  running  conveniently,  he  will  cross 
to  Norway  and  follow  the  coast  to  the  Lofoden  IsUuds  (perhaps 
he  need  not  even  go  so  far),  he  will  possibly  appreciate  the  value 
of  these  remario,  and  will  be  doing  what  I  did  bmk  than  twenty 
ysars  ago. 

The  next  five  paragraphs  of  Mr.  Holds^vorth's  rejoinder  seem 
to  contain  very  tair  comments  on  whit  I  had  uri^ed,  and,  tho-j^di 
I  do  not  thereby  atscnt  to  them,  I  may  say  ihat  had  the  rest 
Iwenof  apiece  with  ilicm  I  s'toujil  not  now  be  troubling'  you.  I 
must,  ho*cver,  exprcs?  my  disappointment  tha!  in  what  follows 
no  definite  information  is  given  as  to  the  sea-fishes  which  are  so 
ofccn  said  to  be  devoured  tiy  sea-birds.  Here  if  room  for  almost 
any  amount  of  rev  and  in'crcstiiv^  observations,  whether  those 
observations  aftcct  Ins  argument  or  not.  He,  not  I,  inirodiiccil 
the  topic,  for  reasons  I  suppose  known  to  himself,  hut  not  to 
be  guessed  at  by  me.  He  now  aaens  to  ooosider  it,  as  I  did, 
irrelevant. 

Then  as  to  Pro^  Haird's  report*.  Far  bi  it  fxom  me  to  find 
fault  with  my  friend  for  fishing  out  the  two  passages  which,  as 
he  thinks,  tell  in  his  favour.  But  thc»e  relate  tu  two  particular 
kinds  of  fishes' — the  alcwifeand  the  cod— the  former  mainly  as 
furnishing  food  to  the  Latter,  and  I  never  sa.d  that  to  ovcr-fi»hinj{ 
only  was  the  diminution  in  every  case  due.  T!ic  dccrcisc  of  the 
cod  is  ascribcU  by  Prof.  B.Tiid  t  j  the  decrease  of  the  alcwife,  and 
this,  he  says,  is  ciuscd  by  the  erection  in  the  tidal  rivers  of  im- 
paisablc  dams  or  of  weirs  by  means  of  which  every  fiali  ascend- 
ing the  river  to  »pawn  was  cjiight.  Surely  this  was  "ovcr-fish- 
ing."  In  the  first  ot  lii>  rc-iiuiis  tins  ijucslion  is  considered  fj.r 
more  generally  and  closely  than  iu  the  second,  fruru  wliich  Mr. 
lIoldsM-orth's  extiacts  are  taken,  yet  there  is  nothing  in  the 
latter  really  to  contradict  the  conclusions  arrived  at  in  the 
former.  Hence  1  iiu'er  that  they  are  still  uj>hcld  by  their 
author,  ami  iheir  nature  may  be  seen  by  the  following  citations 
from  bb  "General  Summary  of  Results"  (Part  I.,  pp.  38, 
39):— 

"  I.  The  alleged  decrease  in  the  nuni'.ier  of  fo  id-ii>lit.-s  in  these 
waters  within  the  la-t  fc^-  years  has  betn  fully  substantiated. 

"II.  The  shofL- (idle,  have  been  decreasing  durin^'  the  p,i  t 
twenty  year*,  gradually  at  first,  but  much  more  a-miptly  from 
about  the  year  1S65,  the  reduction  by  the  year  187 1  iiein^  s> 
great  as  eiititcly  to  prevent  any  successful  sjiiiiiilt  t. .ii  i  j;  with 
the  hook  aiul  line,  and  leaving  to  the  traps  atid  ]>juti  l>  il  ij  i.nr  ien 
of  suppl)iii^  the  maikcts.  This  statement  applies  also,  but  per- 
haps to  a  cert  iin  extent,  to  the  blue-fish.  The  decrease  in  liieir 
numbers  first  manifesle<l  iiscli  about  ten  years  ago,  and  is  }-;o:n^ 
on  (piite  rapidly  until  now. 

"111.  Tiiia  pciiud  uf  decrease  represents  tbe  lime  during  w  hich 
the  liapa  and  pounds  have  been  well  established,  their  operatiiaos 

'  'the  mcntuiilcn  Mi  >iic  iiuckawl awiwdwd ss—ifamd. bus  iwddsaaWy 
■Bid  «iih  Moe  uamtauiy. 
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ImrmiiV  yc«r  bjr  jcw,  and  tbeir  otdl,  c^ccUljr  the  early 
•priag',  Mag  alwmyt  Torf  gieit 

"  VL  The  decrease  of  the  fish  may  he  considered  as  due  to 
fhe  enmbtned  action  of  the  fish-pounds  ur  weirs,  and  the  blue- 
filh,  the  former  destroying  a  very  large  percentage  of  the  spawn- 
iBK  fish  before  they  have  deposited  their  eggs,  and  the  latter 
defOaring  iinmen!«  nnmbers  of  young  fish  after  they  have  passed 
the  ordinary  perils  of  immaturity." 

As  Prof,  riaird  goes  on  to  remark  that  there  are  no  measures 
at  command  for  destroying  the  bhic-flsh,  even  if  that  were  desir- 
able, and  as  the  l>Uie-fish  wai  once  far  more  abundant  than  it  is 
at  present,  while  olhi-r  fi»hci  were  also  more  numerous,  I  cannot 
see  that  I  maJe  any  mi-take  in  stating  that  " over-fubing  "  was 
unqurstlonahly  .i^si);iie>i  aa  "tlw  clucf  cme"  of  the  dWTf  tft  io 
Amtrican  sea- fisheries. 

L.-uitly,  ,Nfr.  Holilsworth  says  that  the  question  lies  between 
the  late  Fsuyal  O'lnmissioners  anii  mvielf.  It  was  under  tins 
belief,  hoKiini.^  him  as  their  secrei.iry  to  l>e  their  mouthpiece,  th.it 
I  took  MMiie  Irnuble  to  reply  to  his  titst  letter.  Mad  any  one  n  it 
in  th.1t  pi>sitiii;i  challenged  my  remarks  I  sh'mhl,  pethap',  have 
not  fell  nnicU  bound  to  ^-ivc  my  reasons  for  the  faiih  that  is  in 
inc.  He  a&^crts  th.U  I  li.ive  "no  practical  acquaint ince  with  the 
subject."  I'os'ildy  he  coriiidcr-.  that  >iu.ililjc  I'ii.ii  liiiii'.ed  to 
tho!>e  who  have  been  named  in  a  Fishery  Coiii:ni:,.iuii.  In  buch 
case  I  certainly  have  none.  \\<i  further  charges  me  with  using 
the  Index  to  the  Evidence  as  niy  "  sole-  l'uiiIl-  '  Here  I  niu&t 
venture  to  contradict  him.  I  have  us  >.l  tliat  Iinicx,  indeed,  but 
much  as  Norwegian  fishermen  use  the  "  wa'cr-tclcsCDpt- "--to 
look  iiiti>  the  teeming  dupths  of  tvid' rsce  bcluw,  uuolnlructed 
by  the  .surface  ripple  of  a  Report. 

To  .sum  up.  \'iiur  readers  are  aw.irc  t!ial  I  uri^  iially  trea'e  i 
of  the  Fisheries  qrf  .  ii.n  as  par:  (if  a  much  widrr  subject  oti 
which  I  felt  c^ln^■r.^inc  1  to  speak  my  luinJ  at  a  lilting  opjjor- 
tunity.  I  have  yet  to  learn  that  the  Report  of  a  Royal  Com- 
mission is  beyond  the  reach  <if  /air  and  c<h)1  cnticis  n,  or  that  it 
is  obligatory  on  all  men  to  accfj  t  that  IlL[Hirt  as  a  re\cl;uii  n 
from  supreme  intelligence.  Nfy  ciiticiiin  of  this  kcjioil  y,.\,,  I 
venture  to  think,  ni:t  ui'.riir,  and  it«  as  nut  made  in  hasty  •.vi-rii:';i. 
Some  ten  years  ln.i  ]  a-L-ed  unce  I  r!ihi|)'cd  the  oj  inDu?  1  li.d^i, 
ar.d  the  time  had  con-.e  when,  as  1  ih  .■■i_'h',  I  c  :.i!d  rot  hclji 
uttering  them,  nor  d'>es  it  seem  ti>  tiu-  tint  an  un('!l;ii^  occasi  m 
was  offered  by  a  nieetn  g  nl  thi>  ilntish  .\.- -ocia'ooii.  Tne 
decision  of  the  q  ;cs;ion  whether  there  is  anti  has  been  "over- 
fishing" or  not  IS  hardly  helped  by  the  reitcratiottOf  tha  pat- 
sage  with  which  my  frienid  ends  his  rejoinder. 

Magdalene  College,  Cafflfarid|K|  ALVBSD  NBWTON 

December  15,  1S76 


Ocean  Currents 

AiiRKRiNc.  in  the  main  with  Mr.  Digby  Murray's  argument 
on  the  subject  of  ocean  currents  in  Nature  (vol.  .w,  76),  I 
am  the  more  di<po  ci  to  critici-e  onie  of  the  statemcnls  witli 
which  it  concludes,  es  put  forward  loo  ilr(ini;ly,  to  say  the  least. 

I  would  ask  for  tlic  "  abjolute  proof"  which  Mr.  Digby 
Murray  supposes  to  exis',  that  (1)  the  upper  current  return  trades 
'*  flowing  iVom  tlie  equator  descend  again  to  the  surface  of  the 
ocean  on  the  polar  sides  ol  the  c  ibiis  o(  Cancer  and  Ca;  ricorn," 
and  (2)  "that  these  equatorial  currents,  subsc<|ucnt  to  their 
descent  on  the  polar  sides  of  ilie  c.i  in>  oi  C  .ncc  a-;  i  Cajiritorn, 
are  known  as  the  westerly  winds  the  temperate  /unc*.  '  That 
these  siatemcnts  represent  the  prevailing  oi>ini  n  on  •.  ,l>ject 
I  readily  admit,  but  I  have  ever  looked  in  vain  for  any  cjrmncing 
arguments  m  their  lavi.ur. 

As  regards  the  hypothesis  thai  the  tiailcs  cm^s  one  another  in 
the  legion  of  equatorial  calms,  I  may  pcriups  be  permitted  to 
quote  some  remarks  of  my  own,  made  tw'>  yean  ago  \,Sfmoni 
Mtt.  Ma^.,  vol.  z.  p.  37),  since  subsequent  stadyllU  tmidcd  to 
confirm  the  doubts  whicli  I  then  expiesseet  : — 

"Maury'a  hypothesis,  that  the  surface  tiale-wind  of  one 
hemisphere  becomes  the  upper-cnrrci.t  return-trade  uf  t;ie  other 
('Physical  Geography  of  the  ^^.i.'scc.  122  to  130)  wa,  in  all 
probafatliiy  ociginaJly  suggested  by  the  well-kr^own  tact  that  over 
the  SOwbem  portion  of  the  N.F.  trade  a  S.F..  uji per  current 
pfevails,  and  o»er  the  northern  portion  of  the  I-.,  t.aiie-  a  N.E. 
Uppet'CSnent,  though  he  Says  most  stress  on  the  ar^; men  s 
ithidi  be  dram  from  the  greater  rainfall  of  the  northern  ticmi* 
niheie  (sec  169  (o  186),  and  from  Khreaberg'i  cxMBiMtioe  ft 
to*  Afikatt  aimtwt  <acc.  266  to  296). 


"  A  seaman  on  apnroachingtliedoldniiiu,  eoomonly  solioes* 
current  overhead  Idowlng  at  an  angle  of  aboot  90°  with  the 
surface-trade ;  he  is  aware  that  this  upper-curient  coincides  t« 
direction  with  the  trade  on  the  other  side  of  the  deMniKtt  and 
that  in  thecalrabelt  itself,  there  is  an  upward  motion  af  the  at- 
mosphere; Iti%  ffaeiefore.  not  unnatural  that  he  should  eondiide 
that  the  npper<Qrrent  which  he  observes  ia  m  nolewaid  extett« 
sion  of  theopijoaite  trade  in  the  higher  resiooioitheatmoipbere. 
It  may  also,  I  think,  be  admittea  that  the  rapid  and  snddealy 
shifting  dond-cnrrents,  often  observed  over  tne  regioo  <tf  th« 
doldrune,  are  somewhat  in  keeping  with  Mauryi  idn  of 
'  curdle*,'  or  alternate  strips  of  air. 

"  I  would  sogBcst  that  this  hyprrthesis  (which  many tubseqiwnt 
writers  have  been  surprisingly  ready  to  adopt)  OMjt  perhaps,  be 
subjr  cted  to  a  crucial  test,  if  an  ansarer  caa  be  giVMi  to  toe  ibl-  . 
lowing  query  :— When  the  south-east  tnde  draws  to  far  to  the 
nor  h  as  to  be  deflected  into  a  south-west  sniftee  wind,  what  is 
the  orcvaknt  directioa  oi  the  upper-current  over  the  aoatbem 
portion  of  the  aocfk^aat  ttade?  If  tt  raoa  fiom  sooth-west  it 
will  be  difficalt  to  tbt  eoodnrioa  that  Uaury  is  right ;  if 
from  south-east  it  will  appear  piobdile  diat  the  tipeer-cuneitt  im 
(i principally  at  least)  the  no(th-east  tnd^  deBeotoi  la  the  Ibat 
])art  of  its  return  course  towards  the  n«ttli«westi  Just  ai  ft  b  it 
the  subsequent  part  towards  the  DOrth-CaSt 

"  Perbi^  some  meteoralMpbt  can  give  a  definite  answer  to  tliii 
question.  The  ptthlishcd  <Mta  for  Ha  aotrtiott  amiear  nHber 
scanty;  Imt,  so  far  as  my  own  linrited  bilorfliation  goeik  the 
observations  are  generally  lalher  adwHie  to  Maniy'a  thewy.'' 

I  would  now  ask  wbit  ]^ioof  oiils  that  the  npper  currents 
from  the  polar  depressions  and  those  fiott  the  equatorial  deprea* 
iion  cross  one  another  in  the  calms  of  Caaoer  and  Oapricom  so 
as  subsequently  to  become  tlie  tradta  and  antl<tiadet  wspee- 
tivd*?  Suxetfaese  npper«curTettta  are  wndeiftaod  to  meet  at 
the  belt!  of  trwoical  cahns  and  tbeie  to  dtMand,  ft  is  tardy 
"  more  reasonable  to  nppoae  that  their  cnnrcMa  Intermingle 
and  that  their  mixed  Tolume  is  then  tewn  of  north  and  aoiMi, 
as  reqnired  to  restore  the  eqidbbiittmof  tbe  atnwiphere."  These 
are  Mr.  Dicby  Murray's  words  fat  Nfeitnoe  to  the  equatorial 
c  tlmi;  and  I  fail  to  see  whythqrwiU  not  apply  to  the  cabas  of 
Cancer  and  Gaprioatn. 

The  whole  question  of  the  cause  of  the  pievailiiig  aonth-wctt 
and  north-west  winds  of  the  north  and  sooth  tempcsate  aonei^ 
and  the  reUtion  which  these  bear  to  the  polar  areas  of  barome* 
trie  depression,  nay  be  reganled  as  fiwrty  aolvcd  by  the  (e> 
searches  of  Mr.  Ferrd,  Prof.  T.  Thomson,  and  other*.  As 
regards  the  great  intensity  of  tiie  Antaieii^  aa  compared  with 
the  Arctic  depressiaa,  and  the  superior  force  of  the  we.'teriies  on 
its  border,  there  is  snrdy  primA  /aeit  ground  for  believiog  that 
these  are  mainly  due  to  superior  evanoiation  in  the  water*hemi> 
sphere  generally.  (I  say  "  maialy,"  beeanse  it  seems  prabable 
that  the  compaiative  absence  of  sndace-friction  experienced  Imt 
the  atmosphoric  canents  in  that  hemisphere  tends  to  intenslqp 
the  Antarctic deptesrioH.)  That  the  evaporation  from  the  muna 
surface-water  ci  tlie  Noith  Atlantic  is  in  excess  of  that  from  the 
rthtivcly  cold  surface-water  of  the  South  Atlantic^  may  be 
readily  admitted  ;  but  the  Atlantic  represents,  after  all,  onl^  a 
small  portion  of  the  smftee  of  the  globe.  Will  anyone  mam- 
tain  that  the  cvapomtioa  6em  the  whole  continent  of  Asia  is 
c'laal  to  tliat  iriiin  takes  ptaoe  Grom  the  conesponding  ana  of 
the  South  Indian  Ocean  ?  W.  CtEUtMT  Lrr 


Solar  Phyaicn  nt  the  Preaeat  Time 

H. \\  l.vr.  nourreadthe  AttMncnUat  A'-\iu':>'s  m.nc  ex'.cndcd 
account  I'f  the  November  meeting  of  the  Royal  Astr  •:.<j[nical 

'  Society,  I  found  it  very  confirmatory  of  Nai  i  ki.'s  sU  .:ter,  but 
more  quickly  produce  1,  summary  o:'  November  2j,  e'pcciilly  in 
what  was  said  in  the  discu.  1  >i  '.^i)  n  Prof  Lanjicy's  ( Cnitei 
States)  p  ajier  on  Sun-spot^  ana  J  ti rcv.rial  Climate.  Will  y^u 
kindiy  allow  me  to  remark  :  — 

I.  1  am  extremely  gla'l  ihat  -^ir  Ci.  B.  Airy  i.->  now  finding; 
from  the  deep  sod  thennonietif  o' i.erv iti  jiis  at  Grctnwich  that, 
whatever  may  be  the  iiKerior  tein,ieraiu'e  of  itie  wrth,  and  the 
terrific  manifestations  ol  i;  in  ^umc  siiecial  vuijanic  loca'il;e'i 
at'road,  )cL  all  the  tcniirk.d)le  chaii..;e»  .ind  ue:.i-i  ihnu-inai 

!  elevations  of  temperature  in  tlie  Green  .v  l'i     il  -  ,  :<■/,'/;- 

cut;  for,  Sir,  (hat  i.s  precisely  one  o'  lU-j  e.irliesl  conclust  ins 
j  which  1  dediKid  for  the  lidmbu'gh  soil,  from  ih;  longer  series  of 
1  similar  deep-soil  thermometers  there,  and  which  1  had  ilie  honour 
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of  oaauBiuUGAtiiig  to  the  Roysl  Society  of  London  six  years 
•go. 

2,  I  am  also  rery  glad  that  Prof.  I.angky  hi-i  proved  by  his 
moat  refined  and  crucial  observations  on  the  direct  radiating 
powers  of  spot,  penumbra  and  photosphere  surface,  combined 
with  the  continuous  register  of  the  amount  each  diy  of  the 
jotted  portion  of  the  sun,  that  sun-spots  have  no  semible  power 
in  themselves  for  producing  any  notable  change  on  terrestrial 
climate;  because,  Sir,  in  that  paper  of  six  years  ago,  and  still 
in  the  bonds  of  the  Royal  Society,  I  deduced  that  sun-spots  were 
con:>equence8,  rather  than  causes,  of  the  great  periodical  waves 
of  heat  which  come  upon  the  earth  from  without  ;  and  I  proved 
that  conclusion  three  time*  over,  or  for  three  successive  cycles  of 
the  eleven-year  sun-spot  period. 

3.  At  we  are  now  on  the  commencement  of  another  of  those 
cycler,  I  must  regret  that  the  chief  speakers  seemed  to  intimate 
that  aloiost  all  their  idea  of  further  investigation  into  the  origin 
of  those  mysterious  heat-waves  received  by  the  earth  from  with- 
out and  apparently  from  the  sun,  centred  in  causing  to  be  made 
more  tUH-sfift  ebservalwm  ;  for.  Sir,  not  only  di.l  it  sound  very 
much  like  proposing  to  lock  the  stable-door  as  soon  as  it  should 
be  announced  that  the  horse  is  no  longer  therein,  but  there  are 
further  features  accompanying  those  occasional  great  heat-waves, 
showing  that  they  must  originate  in  something  much  more  in- 
tense, viclent,  and  complicated  than  those  comparatively  harm- 
less little  phenomena,  the  dark  spots.      Pia/zi  S.mvth, 

Edinboiii^  December  5        Astronomer  Royal  for  Scotland 


Radiant  Points  of  Shooting  Stars 

Uetween  OctobLT  13  and  November  28,  watching  for  forty- 
nine  hours,  1  il  sLrvci'.  3(7  shooting  stars,  30G  of  which  were 
well  seen  an  l  ll.cir  |  aths  ic^islcied.  On  going  carefully  over 
them  some  tlm  iy  live  ra  1  .in:  points  are  shown,  about  twenty-five 
of  which  are  good  positions,  while  the  remainder  are  open  to 
more  or  Im  ivmi  Tlw  MMfag  m  fte  twdve  ptiacipil 
ones 
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Several  of  these  positions  are  the  mean  of  two  showers,  one  seen 
fal  October  the  ether  in  November,  and  evidently  identical. 
Na  7  in  the  list  is  po^ibly  new,  and  was  a  very  active  shower 
from  near  Leo ;  the  meteors  were  rapid  and  white,  leaving 
plioqphorescent  itreakt.  No.  8  is  quite  new,  and  three  other 
■nHnts  found  oa  die  monua^  between  Kevemher  19  aad  38 
IK  new.    They  are  : — 

Position.  R.A,  Decl. 

I.  Near  r  Leonis  ...  170  +  4  ...  6  meleon,  very  iwift. 

3.  In  Sextans   153  S    i   .   6  mcteois. 

3.  •  Boiitia   ais     18  ...  7 


The  positions  given  are  in  most  c^ses  very  accurate,  and  each  of 
them  represents  a  well-marke<i  shower.  The  new  radiants  we 
visible  preceding  sunrise,  and  this  may  account  for  their  having 
previously  escaped  detection. 

Generally  the  meteors  of  October-November  WCK  wj  nmll. 
The  magnitnde*  of  (he  306  leglileied  wen  »>- 

ift  m^j~  m^E-    yAmiZ.     4lh  nuR.    5lh  mac.    6(h  mig.  Total. 

19"...    49    ...    6i  107    ...    65  e,  =  306. 

I  have  lately  found  meteors  very  much  more  frequent  after 
midnight  than  liefore  it.  In  Novcmbrr,  13J  hours  watching,  p.m., 
gave  79,  while  12  hours  watching,  a  m.,  ^;.ivc  i 33.  Thus  I  have 
noted  .-iliout  double  the  number  in  the  mornings  than  in  the 
evenings.  I  found  a  .similar  dilTcrcnce  in  October,  though  have 
made  no  special  comparisons  to  find  if  it  has  also  been  shown  in 
the  other  months  of  the  year.  I  usually  find  meteors  show  a 
progressive  increase  in  numbers  as  the  night  advances,  being  at 
a  minimum  earl^  in  the  evening  boon  UcA  at  a  muimnm  JMt 
before  the  mocnuw  twilight. 

AaUeydowB,  Bnstol  WiuiAM  F.  Dnmmo 

The  Atlantic  Kidge  and  Distribution  of  Fossil  Plants 

It  has  occurred  to  me  that  the  discovery  of  the  narrow  belt  of 
suboceanic  highlands  «'*r*^'"g  in  a  sinaous  course  down  the 
length  of  the  Atlantic,  as  dieim  in  the  CAatttni;er  chart,  remove* 
a  difficulty  that  has  been  praeent  to  atudents  of  fossil  botany. 
When  the  ares  was  land  these  hills  would  probably  form  a  ridge 
sufficiently  high  to  have  a  tampcntue  eom  enough  to  explain 
the  migration  acroat  the  tiepies  of  pints  Uvfa^  in  a  lempente  or 
even  cooler  climate.  M. 

Antedcn  Ros.iceus  (Comatula  Rosacea) 

Thk  letters  of  your  correspondents  with  reference  to  the  above, 
seem  to  me  to  uil  to  prove  that  there  is  any  public  recorded 
instance  of  its  capture  in  the  stalked  (brachial)  form  at  Torquay 
before  the  instance  noted  by  the  lilrmingham  Natural  History 
and  Microscopical  Society  in  1S73.  Of  course  if  Prof.  Aliman 
took  a  specimen  in  the  pre-brachial  stage  there  in  1863,  and  Mr. 
Gosse  the  adult  animal  In  1864,  the  stalked  form  (brachial)  most 
have  been  there  as  well,  but  was  probably  overlooked. 

As  to  the  «^ange  of  name  to  which  .Mr.  Thomas  R.  R. 
StebUog  olqectS,  I  certainly  think  that  Dr.  Carpenter,  in 
his  monograph  before  referred  to,  has  deduced  ample 
reasons  for  the  substitution  of  Anltdon  for  Comatula,  "on  the 
grounds  of  priority,  in  accordance  with  the  rules  of  zoological 
nomenclature,  and  in  concurrence  with  the  views  of  Dr.  J.  E. 
Gray,  Sir  Wyville  Thomson,  and  the  Rev.  A.  Merle  Norman." 

Biimiagham,  December  10  W.  K.  Hdohis 


"Towering"  of  Birds 

My  experience  goes  to  show  that  the  towering  action,  although 
most  ftdiuent  in  the  galUnaceous  bird.s,  is  by  no  means  confined 
to  theiai.  Ib  fhe  first  case  which  came  under  my  notice  the  biid. 
was  the  common  godwit.  It  was  feeding  on  the  borJer  uf  a 
marsh,  and  I  being  very  young  at  the  time,  committed  tlic  un> 
sportsmanlike  act  of  firing  at  it  on  the  ground.  Immediately  OQ 
being  hit  the  bird  rose  perpendicularly  to  a  height  of  abott  30 
feet,  then  turned  over  on  its  back  ami  fell  dead  almost  on  the 
spot  ftom  which  it  started. 

Siaoe  then  I  have  seen  the  same  movement  in  the  dunlin  and 
tomeofiker  spedeaof  Tiinga,  in  the  landerling,  the  whimbrel, 
and,  If  I  lecoUeet  tightly,  in  the  lapwing  plover,  but  in  no  other 
bird%  excepting  of  course  those  mentioned  by  Mr.  R'jmanes. 

I  bate  never  seen  a  towering  shore  bird,  after  being  struck,  fly 
any  considerable  distance  before  towering,  and  those  which  have 
towcted  directly  on  being  hit  have  always  received  a  slight  wovad 
at  the  base  of  the  biain,  but  there  is  little  doubt  that  pnlnrnMuy 
ii  the  piincipal  came  of  this  curious  actioo. 
la  F.  W.  MiiXKTT 


THE  SPECTRUSf  OF  THE  NEW  STAR^ 

NOTWITHSTANDING  the  bad  weather  and  the 
feeble  light  (4th  to  5th  maR.),  I  have  been  able 
to  investigate  pretty  completely  the  spectrum  of  the  light 

■  Sar  k  ipcctr*  d«  I'ctaik  ueu^ella  de  la  coostcUalKMi  du  Cyeoe.  Note 
by  IL  A.  Cssn^  load  M  iko  Faik  Acadtmy  ol  SdMCiS,  Otctmbar  II. 
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of  this  new  star  with  the  Eastern  Equatorial  of  the  Paris 
Observatory.  On  the  first  evening  of  observation  I  was 
only  able  to  establish  ihe  presence  of  bright  lines  in  the 
spectium,  two  days  afttr  the  aimosphtric  conditions 
enabled  me  to  mike  a  more  lhoroui;h  examination,  and  to 
take  measurements  as  exact  as  the  feeble  light  of  the 
star  permits.  The  following  is  the  result  of  the  spectro- 
scopic investigations  :  — 

The  spectrum  of  the  star  is  composed  of  a  certain 
number  of  bright  lines  standing  detached  on  a  sort  of 
luminous  background,  almost  completely  interrupted 
between  the  green  and  the  blue,  so  that  at  first  sight  the 
spectrum  appears  to  consist  of  two  separate  parts.  In 
order  to  study  it  qualitatively.  I  made  use  of  a  spectro- 
scopic eye-piece,  specially  co:  strucied,  which  utilises  the 
greatest  portion  of  the  light,  and  allows  us  to  vary  its  con- 
centration. For  the  measurements  I  employed  a  Duboscq 
direct-vision  spectroscope,  titled  with  a  scale  visible  by 
means  of  lateral  reflection.  The  accompanying  sketch 
gives  an  idea  of  the  appearance  of  the  sjKCtrum,  and 
represents  the  position  of  lines  measured  according  to 
the  readings  of  the  auxiliary  seal  .  ,  in  the  most  complete 
series  of  measurements. 

I  have  only  noticed  bright  lines  ;  the  dark  lines,  if 
they  exist,  must  be  very  fine  and  must  have  escaped  me 
on  account  of  the  very  feeble  light  of  the  star.  The  order 
a ...  d  is  that  of  their  intensity,  taking  into  account 
the  visibility  of  the  colour.  The  following  tigures  are  the 
divisions  of  the  scale  which  define  their  position  : — 

30      44      60      66      73      81      100  113 
The  flame  of  a  spirit  lamp,  observed  immediately  after, 
gave  the  line  1)  at  the  division  42  ;  but  a  slight  obliquity 


of  the  slit  relatively  to  the  lines  of  the  scale,  introduces  a 
constant  difference  of  one  to  two  divisions  in  the  direction 
of  the  re-estabiishmont  of  the  coincidence  with  the  line  <'i. 

The  sky  being  covered  soon  after  th.nt  measurement,  I 
left  the  spectroscope  in  position  without  touching  it,  and 
next  morning  I  compared  the  position  of  the  Fraunhofcr 
lines  visible  with  the  light  of  the  clouds  • — 

C  D       ^imean)       F  G 

3»  43S  653  795  116 
This  is  the  spectroscope  which  I  employed  to  obser\'e 
the  spectrum  of  the  Aurora  Borealis  of  February  4,  1872. 
The  relative  distance  of  the  lines  C,  D,  F,  was  the  samr, 
21.  33»  69.  There  may  easily  be  deduced  from  these  data 
the  correspondence  of  the  divisions  of  the  auxiliary  scale 
with  the  scale  of  wave-lengths.  The  following  are  the 
results  calculated  for  the  bright  lines  observed,  as  also  a 
table  of  bright  lines  of  various  elements  expressed  in 
millionths  of  a  millimetre  :-- 


a  S 

661  58S 

656(C)  -  - 
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Observ. 
1  lydrogen 
Sodium 
Magnesium... 
Line  in  Solwt 
Corona  ... ; 
Lii)einChro-t 
mosfhere. .  / 

This  comparison  shows  that  if  we  tnkc  into  account 
the  small  apparent  displacement  caused  by  the  obliquity 
of  the  slit  (which  makes  all  the  numbers  a  little  too  large), 
and  the  inevitable  uncertainty  presented  by  measurements 
of  such  feeble  lights,  it  may  be  admitted  that  the  lines 
a,  7,  t,  coincide  with  that  of  h\drogcn,  8  with  that  of 


587 


—  —  447 


sodium,  and  fi  wiih  the  triple  hne  d  of  magnesium.  The 
feeble  dispersing  power  of  the  spectroscope  used  did  not 
enable  mc  to  distinguish  whether  the  bright  line  was 
single,  double-,  or  triple,  for  any  of  the  three  cases  may 
occur  {Compus  Keiuius,  t.  lx.<iii.,  p.  332). 

But  the  most  curious  coincidence,  which  I  give  here 
with  much  reserve,  but  which  it  will  be  interestmg  ulti- 
mately to  verify,  is  the  coincidence  of  the  line  y,  very 
bright  in  the  spectrum  of  the  star,  with  the  green  line 
X  =  532  (1474  of  Kirchhoff's  scale),  observed  in  the  spec- 
trum of  the  solar  corona  and  in  the  chromosphere  ;  the 
feeble  band  6  corresponds  also  to  a  band  X  =  447  of  the 
chromosphere  ;  one  is  thus  kd  to  think  that  the  line  d 
concsponds  rather  to  the  blight  line  of  the  chromosphere 
X  =  5»7  (helium),  than  to  that  of  sodium,  589.  If  this 
interpretation  be  accurate,  the  bright  lines  of  the  spec- 
trum of  the  star  comprehend  exclusively  the  brightest 
and  most  frequent  lines  of  the  chromosphere.  The  fol- 
lowing, in  fact,  according  to  Young's  Catalogue  of  the 
Chroniospheric  Lines  (I'hil.  JAi*,'-,  November,  1871),  is 
the  designation  of  the  brightest  Imes  and  their  relative 
occurrence  : — 

Wave-lengths   656(C)  587  532  SI7(/')  486(F)  447  434 

Relative  frequtncc    ...  100      100    75    15     100       7S  "» 
All  the  other  bright  lines  have  a  relative  frequency 
lower  than  10,  with  the  exception  of  the  fourth  bright  line 
of  hydrogen  X     410  (//),  to  the  extreme  violet,  whose  fre- 

?uency  is  represented  by  100.    1  believe,  moreover,  that 
have  often  seen  this  line  without  always  being  able  to 
measure  it. 

To  sum  up,  the  light  of  the  star  appears  to  pos- 
sess exactly  the  same  composition  as  that  of  the  solar 
envelope  known  as  the  chromosphere.  Notwithstanding 


the  great  temptation  there  exist*  to  draw  from  this  f.i:t 
inductions  relative  to  the  physical  condition  of  this  ncv 
star,  its  temperature,  the  chemical  reactions  of  which  it 
may  be  tho  seat,  I  shall  abstain  from  3II  comment  and  all 
hypothesis  on  this  subject ;  I  believe  the  facts  necessary 
to  arrive  at  a  useful  conclusion  are  wanting,  or  at  least  at 
a  conclusion  capable  of  verification.  Whatever  attractions 
these  hypotheses  may  have,  it  is  necessary  not  to  forget 
that  they  are  unscientific,  and  that,  far  from  serving 
science,  they  greatly  tend  to  trammel  her. 

JUST  INTONATION 

DR.  STONE'S  lectures  on  "Sound  and  Music,"  just 
published,  lead  one  to  expect  that  notwithstanding 
the  formidable  appearance  of  some  of  the  key-boards  ex- 
hibited at  South  Kensington,  the  cause  of  scientific  music 
and  of  just  intonation  in  particular  will  be  materially 
advanced  by  the  Loan  Exhibition. 

Certainly  we  may  look  for  something  practicable  and 
little  short  of  perfect  in  the  "  Natural  Finger-board  '  of 
Mr,  Colin  Brown,  the  Euing  Lecturer  on  Music  in  the 
Andersonian  University,  Glasgow.  As  supplementary 
to  the  descriptions  given  by  Dr.  Stone  and  by  Mr. 
Brown  himself,  I  trust  the  following  remarks  will  help  to 
elucidate  the  construction  of  the  instrument,  and  to  make 
still  more  obvious  its  simplicity  and  "naturalness." 

The  vibration  numbers  of  the  diatonic  scale  being 
represented  by — 

,  9    5    4    3    5    IS  2 

r  4'  3'  '2'  y  a' 

if  we  build  the  scale  upon  the  dominant  |  the  vibration 
numbers  will  b« — 
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and  if  we  baitt  it  npon  dw  Mbdomiimt  |  the  vibntioD 

numbere  win  be— 

I  1°  5  4  2  5  a 
9    4   3    »    3  9 

Or,  more  generally,  if  C,  D,  E,  F,  C.  A,  R,  aC,  be  taken 
to  represent  the  vibratioD  numbers  of  the  so-named  notes 
in  (he  scale  of  C.  then  tbe  vibntioD  Bombnsof  thit 

on  G  and  F  will  be— 

C,  D,  E,  aF,  G,  flA,  B,  2C, 
C,  jD,  E,*,F,  O,  A  ^B,  aC, 


where 


a  and  (i  being  respectively  the  chromatic  semitone  and 
the  conmia.  Mere  the  law  of  tbe  formation  of  tbe  relative 
sc.iics  is  so  obvious  tbat  therein  be  written  down  we> 

cessively  at  sight. 

Now  let  the  fifteen  scales  be  written  down  from  C  to 
Qk  in  the  one  direction,  and  to  C->  in  the  other,  when  it 
will  be  immediately  apparent  that  the  symbols  are 
armnj^cd  in  groups  of  threes  and  fours,  and  if  ^vc  draw 
straight  lines  horizontal  and  vertical  so  as  to  enclose 
these  groups  each  in  a  rectangle,  we  have  at  once  the 
properiv  so-called  "  Natural  Fingerboard,"  the  rectangles 
being  the  digitals,  cf  which  the  larger  aie  wUte  and  the 
smaller  coloured 
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Jitrc  all  tlie  sc.Ales  arc  true  and  aiijac.ni  according  to 
tlicir  relationship,  tbe  fmgcring  obviously  the  same  for 
alL  Th«  relative  minen  are  provided  for  bjr  m  roind 


G  to  aG  =  iL 


digital  in  the  corner  of  each  coloured  digital,  bearing  to  it 
the  vibration  ratio  of  i ;  :  16. 

The  intervals  on  the  board  as  seen  above  express  them- 
aelvee:  moving  from  flat  towards  sharp  keys  the  interval 
fnm  a  white  to  a  coloured  digital  is  a,  and  from  coloured 
towUte/l 

BetwMB  digitals  related  as  aG  (G|)  and  Ia  (A(»),  that 

is,  between  every  pair  similarly  related  in  mutual  azimuth 
(to  borrow  a  term)  and  distance,  the  schisoia  occurs.  The 
keyboard  gives  us  the  \  alac  of  the  I 
we  may  either  til;c  the  route  - 

L  A  to  A  -  o  :  A  to  ( ;  =  5. 
a  10 

giving  schisma  —  -SLa*.  Or  thuv— 

10 

iAtoAa«:AtojUlw0:ilAtoeG' 

giviog  sebisma  »  '^a^.  This  enressioii  shows  tiut  the 

10 

schisma  also  exists  between  any  round  digital,  and  the 
coloured  digital  next  below.  Or  we  may  get  an  entirely 
numerical  wee  thus  >-Sinoe  fiomwiiita  to  white  is  8  : 

then  from       diagonally  to  i9A  is  (8 : 9)*  aad  torn  fik 

back  horizontally  to  aC,  a  minor  tixtfa,  is  8 : 5,the  inlerral 
of  aC  and  4d  is 


Again,  the  "comma  of  Pythagoras  "  being  the  exoess  of 
twdve  fifths  over  seven  octaves  is  expressed  by— 

(f)"i-(l)'v 

that  is,  it  is  the  excess  of  sue  major  tones  over  one  octave. 

Tbe  tKyboardshom  this  iBBniediatel]r;lh»i  4>D  diagonally 

op 

to  tafiC  is  six  major  tooe^  tfienoehack  horismitalljr  to  tfiC 
eae  octave,  dwrefore  tfiC  diiieis  from       by  the 
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"comma  of  Pythagoras."    And  every  pair  of  white 

digitals  (or  coloured,  as  oD  and     E)  similarly  related  in 

aft 

azimuth  and  distance  have  the  same  interval.  Obviously, 
by  mere  inspection  of  the  board,  the  "  comma  of  Pytha^ 
goras  "  is  equal  to  comma  +  schisma.  In  foct  this  kqr- 
board  will  well  repay  a  very  careftd  study. 

Turning  to  the  practical  aspect  of  the  subject,  the  har- 
monium on  this  principle  must  be  considered  "un  fait 
accompli,"  judging  by  the  t>i.;l'.ly  .ipprcciative  intercit 
shown  by  the  Soutli  Kensington  aiKiiciu  c,  who  remained 
lonij;  aftt-r  liic  close  of  the  lecture  to  listen  tO  the  inStlU> 
meat  wliich  was  exhibited,  and  played  on. 

When  we  count  the  number  of  wires  that  would  be 
necessary  for  a  piano,  the  prospect  would  be  somewhat 
alarming,  did  we  not  remember  that  on  'account  of  the 
number  of  harmonics  and  sub-harmonics,  or  combinatiein 
tones  that  would  be  called  into  play,  probably  one  wire 
to  each  digital  instead  of  two  or  ihiee  would  soffios; 

The  original  account  of  this  fcey-lioard  is  given  In  the 
secondof  two  small  pamphlets  entitled  "  Music  inCommon 
Things,"  by  Mr.  CoUn  Brown.  In  these  the  numerical 
basis  of  the  diatonic  scale  as  derived  from  harmonics  is 
laid  down  with  remarkable  perspicuity,  and  amongst  other 
things  the  reader  will  see,  lor  the  first  time  probably, 
that  although  the  fourth  and  sixth  of  the  scale  are  want- 
ing .lb  harmonics  to  the  tonic,  yet  they  come  out  in  the 
diatonic  scale  as  harmonics  to  the  fourth  of  the  scale. 
Indeed  the  seven  notes  of  the  scale  come  out  snocessivdy 
as  hatmooics  to  Fa  ia  tbe  iiitb  aad  sixth  octaves. 

A.  R.  C. 


Digiiizea  by  Google 


Dm,  21, 1876] 


MATURE 


161 


ANATOMY  OF  THE  TEETH 

TO  the  bistologist,  the  zoologist,  and  the  human  ana- 
tomist the  teeth  arc  organs  of  considerable  interest, 
from  the  points  of  view  of  their  minute  structure,  their  deve- 
lopment, together  with  their  variations,  as  well  as  from  the 
diseases  to  which  they  are  subject ;  and  yet  our  literature 
has  been  deficient  in  a  work  on  ''Dental  Anatomy,  Human 
and  Comparative."  Text-books,  such  as  Quain  and 
Skaipe/s  '*  Anatomy,"  give  us  full  information  with  refer- 
ence to  their  structure,  form,  and  devdopmieDt  in  man, 
-whilst  in  Owen^  superb  monograph  on  '^Odootoeiapby," 
as  in  his  "  Aoitomy  of  Vextebrated  iUtimals,*  their  zoolo- 
gical aspect  {s  treated  of  in  detail.  Mr.  Charles  S.  Tomes 
has  filled  the  deficiency  in  the  volume  under  considera- 
tion, in  a  manner  so  satisfactory  that  we  feel  assured  that 
his  work  will  take  a  high  pbce  among  McHai  CbuidiiU^ 
valuable  "  Manuals," 


\ 


For  some  years  past  Mr.  Tomcs.'foTlowing  his  father's 
lootsteps,  has  been  carefully  investigating  the  structure 
and  development  of  the  teeth,  not  so  much  in  man  as  in 
the  lower  vcrtebrata  ;  and  his  results  have  been  published 
in  the  Pi aectimi^s  of  the  Odontological  Society,  the 
Quarterly  Journal  0/  Microscoj'ical  Science,  the  Transac- 
Hons  of  the  Royal  Society,  and  elsewhere.  In  the  work 
before  us  these  results,  many  of  them  of  considerable  im- 
portance, are  incorporated  ID  Acscctioiu  to  which  they 
vefer,  the  book  itself  beiag  an  exceDeat  epitome  of  our 
preaeot  kooirledge  of  the  development  and  ctmctnre  of 
the  teetfi  haaaan  and  the  lower  animals. 

It  is  evident  to  all  that  a  thorough  ac(}uaintafice  «fdi 
comparative  odontology  cannot  be  obtamed  by  anyone 
not  familiar  with  the  structure  and  development  of  the 

■  "  A  M.^i.^'i  of  P'-iit.ii  Aiiai<-<:ijv,  Humu  aafl OMMsntiva/'  ByCS. 
Tones,  H.A..  U-  <A<i  A.  CiMuchiJl,  1B7C  ) 


teeth.  In  the  same  way  the  facilitiei  fiir  investigating 
histological  and  embryological  odontology  are  mucn 
enhanced  by  a  knowledge  of  the  compaiative  anatonqr  of 
the  oigans  studied,  as  it  the  human  dentition,  altho«gh 
we  weild  be^  among  the  last  to  make  it  a  sine  quA  nm 
that  onr  dentist  should  be  thoroughly  informed  on  this 
large  view  of  the  subject.  It  is,  therefore,  on  tliesc  ac- 
counts that  Mr.  Tonica  s  Manual  will  appeal  to  more  than 
one  choss  of  student. 
The  work  commences  with  an  account  of  the  teeth  of 


Fis.  t. 


manand  of  die  btties  with  which  fbey  are  aMoeiated,*'a$ 
being  the  standard  with  which  the  student  is  lUKly,  con- 
sciously-or  unconsciously,  to  compare  those  other  forms 

with  which  he  afterwards  becomes  acquainted."  Tlic 
dental  tissues  are  ne.\t  described,  followed  by  the  deve- 
lopment and  eruption  of  the  teeth,  the  last  two  hundred 
pages  being  devoted  to  the  zoological   aspect  of  the 

subject. 

The  human  teeth  have  been  studied  so  thoroughly  that 
Mr.  Teoei  has  nothii^  special,  to  tdl  us  with  mefeaee 


Fio.  3. 


to  them.  As  to  their  arrangement,  his  experience  con- 
firms the  fact  th:it,  from  the  parabolic  curvo  in  which  they 
are  arranged  in  the  typical  human  jaws,  tending  to 
squ.irssh  in  the  lowest  rates,  "  a  (ieviation  in  the  opposite 
direction  is  daily  becoming  more  common  in  the  most 
highly  civilised  races,  resulting  in  a  contour  to  which  in 
extreme  cases  the  name  of  V-shaped  maxilla  is  applied." 
On  the  subject  of  the  histology  of  the  dental  tissues  we 
seven!  inteicitiog  points.  With  refnence  to  the 


Unseaoecf  eaaind  in  ^e  hnnr  vextebiati^  ««  aic  told 
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that  a  thin  layer  of  this  material  is  to  be  found  in  snakes, 
and  that  an  enamel  organ  is  always  present,  as  in  the 
frog  and  armadillo,  where  in  the  fully  formed  tooth  this 
tissue  cannot  be  detected.  We  cannot  refrain  also  from 
quoting  a  sentence  with  reference  to  a  point  of  zoological 
interest  which  is  frequently  overlooked,  for,  says  the 
antiwr— "  m  was  pointed  out  by  mjr  f Athei^  tbe  pMsa^e 
•f  fbe  dtottaal  tubes  into  ud  ihranufi  «  |vnt  pKt  «f 


F(c  4. 


tte  thidCBtil  of  <he  enamel,  takes  place  in  marsupials 
widinicliconitapqr.  as  to  be  almost  a  class  character- 
istic.'' This  oonmnon  is  sem  in  Fig.  i.  where  a  is 
the  dentine,  n  the  enamel,  and  c  one  «  the  dfntinil 
tabes  which  enters  the  latter  at  the  point  where  its  eovie 
is  most  bent,  and  ihe  sm.iller  lateral  ramifications  ceaae^ 
It  is  with  regard  to  the  development  of  the  teeth  diaft 
Mr.  T«aie$  gtws  ns  mosi;  nliAibte  latemadoBftspsdaBf 


F>6.  y 


SBSOtethe  fiib,  amphibia,  and  reptiles,  and  bis  argument 
85  to  their  homologies,  deduced  from  their  condition  in  the 
sharks,  is  so  wcli  stated  that  we  cannot  refrain  from 
quotiDg  it  We  read  that "  if  a  vauns  dog-fidi  just  about 
to  belmtcbcd  be  examined,  it  will  befbuBd  that  it  has  no 
distfaKt  under  lip,  but  that  its  skin  turns  in  under  its 
rcunded  jaw  without  interruption.  The  shin  outside 


carries  S|Aws  (placoid  scales),  and  these  spines  are  con- 
tinued over  that  part  of  it  which  enters  the  mouth  and 
bends  over  the  jaws  ;  only  they  are  a  little  larger  in  this 
latter  position.  If  the  growth  of  the  dog-fish  be  followed, 
these  spines  of  the  skin  which  cover  the  jaws  become 
developed  to  a  far  greater  size  than  those  outside,  and  the 
identity  and  continuity  of  the  two  become  to  some  extent 
masked.  No  one  can  doubt,  whether  from  the  com- 
parison of  the  adult  fonns  or  fton  a  study  of  tbe  develop- 
ment of  the  parts,  that  the  teedi  of  tiie  nbarh  [and  dog- 
fish] correspond  to  the  teeth  of  other  fish,  and  these 
again  to  those  of  reptiles  and  mammtls  ;  it  may  be  clearly 
demonstrated  that  the  teeth  of  the  shark  arc  nothing 
more  than  highly  developed  spines  of  the  skin,  and  there- 
fore wc  infer  that  all  teeth  licar  a  similar  relation  to  the 
skin.  This  is  what  is  meant  when  teeth  are  called  dtrmed 
appmdans,  and  arc  said  to  be  petfiectly  distinct  (ram  ttie 
internal  oony  skeleton." 

We  lepffoducc  a  woodcut  (Fig.  2)  representing  a  trans- 
verse section  of  the  active  and  reserve  poison-fangs  of  a 
viper,  in  which  i  is  tlie  tooth  in  u<e,  the  other  numbers 
being  affixed  to  tluMe  viiich  wUl  soficeed  when  tliat 
has  dropped  or  been  withdrawn  hy  mechanical  vielenoe 
in  the  or  Icr  of  their  succession,  they  bcin^  arranged,  as 
can  be  seen,  in  pairs.    It  is  shown  that  this  system  of 


paired  series  dees  not  exist  in  the  colmu  in  which  Ae 
saccessiooil  teeth  form  but  a  single  asries ;  and  it  is 
suggested  that  "  perhaps  this  may  serve  to  exphin  the 
preference  of  the  snake-charmers  for  the  cobra,  which 
would  probably  take  longer  to  replace  a  removed  poison- 
fang  than  a  viperine  snake  would." 

■flie  striking  resemblance  between  a  transverse  section 
of  the  dentine  in  the  Ray  MvliofhtUs  and  the  Edentated 
mammal,  the  Aard-Vark  {O'ycUropus)  of  South  Africa  is 
well  illustrated  in  Fig.  3  ;  as  in  Figt.  4,  5,  and  6  are  the 
steps,  through  the  Monitor  Lizard  (Ftg.  4),  and  the 
American  Bony  Pike  (Fig.  5),  by  which  a  tooth,  apparently 
so  elaborate  as  that  of  the  extinct  Laiqrfintbodon  (Figi  A 
—consequently  so  naoMd  hv  PM)f.O«ren>-aBay  be  asssmea 
to  have  been  arrived  at  by  a  gradual  increase  in  the 
number  and  the  depth  of  the  numerous  inflections  of  the 
pulp- papilla. 

Mr.  Tomes  takes  an  extremely  broad  view  of  the  mam- 
malian tooth  scries,  and,  instead  of  following  the  but  too 
frequent  method  of  specialists,  is  willing  to  admit  that 
similarity  in  dentition  is  not  always  associated  with  classi- 
ficational  affinity.  As  an  instance  of  this  wc  read  that 
"  it  is  very  easy  for  na  to  see  how  a  ;  type  of  denti- 
tion is  benefid^  to  its  possessor  by  rendering  accessible 
attides  of  food  wlioUy  unavailable  for  creatures  which 
have  no  means  of  gnawing  through  a  shell  or  other  bard 
body.  Now  it  happens  t£kt  in  three  regions  of  tbe  world. 
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pretty  completely  cat  off  from  one  another,  three  animal*, 
in  parentage  widely  dissimilar,  have  arrived  at  dentitions 
o{  rodent  type.  Thus  in  Austral  a,  a  region  practically 
wholly  monopolised  by  marsupials,  a  marsupial,  the 
Wombat,  has  a  dentitioa  very  much  like  an  ordinary  pla- 
cental rodent.  In  the  island  of  Madagascar,  which  is, 
with  the  exception  of  a  few  mice,  without  indigenous 
rodents,  a  lemurine  animal,  the  CA^'rowryf  [Aye-aye],  has 
a  dentition  modified  in  a  similar  direction  ;  and  else- 
where, scattered  over  the  world,  we  have  the  ordinary 
rodents.  In  fact,  three  creatures,  ac  widely  different  in 
parentage  as  they  well  could  be,  have  been  modiiied  by 
natural  selection  until  they  have  dentitions,  not  identical, 
but  for  practical  purposes  not  unlike." 

In  one  instance  we  think  that  Mr.  Tomes  has  gone  a 
little  too  far  in  hti  generalisinf;  proclivities,  and  this  is 
with  reference  to  the  canine  teeth,  when  we  are  told  that  "it 
would  practically  be  very  inconvenient  to  abolish  the  term 
canine,  but  it  should  be  borne  in  mind  that  its  signifi- 
cance is  merely  equivalent  10  camimiform  premolar,  and 
that  in  describing  the  dog's  dentition  we  should  be  less 
liable  to  be  mi»interprcted  were  we  to  say  that  it  has  five 
premolars,  of  which  the  first  is  caniniform."  This  un- 
willingness to  rccof^nise  the  canine  tooth  as  an  element 
of  the  dental  series  makes  Mr.  Tomes,  as  do  M.  Milne- 
Edwards  and  some  other  naturalists,  include  the  lower 
"  canines"  of  the  ruminant  ungulata,  and  lemurs,  with  the 
incisors.  This,  however,  is  quite  opposed  to  the  well- 
■upported  doctrine  that  in  placental  mammals  there  are 
never  more  than  three  incisors  in  each  side  of  each  jaw, 
and  if  extended  to  its  logical  consequences  must  render 
it  necessary  that  the  lower  incisors  of  all  mammals  should 
be  termed  incisiform  prtmolmrs,  a  very  awkward  predica- 
ment. We  all  accept  it  as  a  fact  that  the  definition  of  a 
"canine"  tooth  is  not  established  upon  so  distinct  a 
footing  as  a  premolar  and  a  molar,  or  an  upper  incisor  ; 
but  any  argument  which  attempts  to  annihilate  its  entity 
does  away  with  the  lower  incisors  also.  In  an  animal 
like  the  Musk  Deer  {Moschus  moschi/erus),  where  the 

Eremolars  are  gradually  reduced  from  behmd  forwards, 
ow  is  it,  it  may  be  asked,  that  the  upper  canine  tooth 
does  n)t,  if  a  premolar,  participate  in  the  reduction  ?  Re- 
versely it  is  immensely  exaggerated  in  size. 

Attention  is  drawn  to  an  important  fact  recently  arrived 
at  by  M.  Pietkewickz,  that,  contrary  to  the  statement  of 
Goodsir,  there  are  no  traces,  even  in  the  youngest 
examples,  of  rudimentary  upper  incisors  in  the  true 
Ruminantia. 

There  is  another  minor  point  in  which  we  would  differ 
from  Mr.  Tomes.  Speaking  of  the  Perissodactylate  and 
Artiodactylatc  Ungulata,  it  is  said  that  "the  distinction 
between  the  two  groups  is  strongly  marked,  if  living 
animals  alone  be  considered ;  but,  as  Prof.  Huxley  has 
pointed  out,  increasing  knowledge  of  fossil  forms  is 
tending  to  break  down  the  line  of  demarcation."  Our 
experience  is  otherwise,  and  we  cannot  see  between 
CorypkodoK  and  Anophtherium  any  nearer  affinities  than 
between  the  Tapir  and  the  Hippopotamus.  It  is  quite 
beyond  our  comprehension  that  an  animal  with  the  axis 
of  the  limb  running  through  the  middle  of  the  median 
digit  should  be  allied  to  a  similar  creature  in  which  the 
axis  runs  between  the  third  and  fourth  digits,  except  in 
times  when  no  such  special  axis  of  support  existed  ; 
that  is,  before  the  Ungulata  came  into  existence  as 
tuch. 

In  conclusion  we  cannot  do  better  than  recommend 
this  valuable  work  by  Mr.  Tomes  to  students,  not  only  to 
those  who  make  the  diseases  of  the  teeth  their  special 
study,  but  also  to  others  who  are  endeavouring  to  obtain 
reliable  information  on  the  comparative  anatomy  of  these 
organs,  which  from  their  variations  and  complexity  in 
different  animals,  have  yielded  and  for  a  long  time  yet  to 
come  will  continue  to  yield,  so  large  a  held  for  zoological 
investigation. 


FORMATION  OF  RAINDROPS  AND  HAIL- 
STONES^ 

EN  the  particles  of  water  or  ice  which  constitute 
a  cloud  or  fog  are  all  of  the  same  size,  and  the  air 
in  which  they  are  sustained  is  at  rest  or  is  moving  uni- 
formly in  one  direction,  then  these  panicles  can  have  no 
motion  relatively  to  each  other.  The  weight  of  the  par- 
ticles will  cause  them  to  descend  through  the  a  r  with 


F'O-  I  — Perfect  HailttOBC. 

velocities  which  depend  on  their  diameters,  and  since 
they  are  all  of  the  same  size,  they  will  all  move  with  the 
same  velocity. 

Under  these  circumstances,  therefore,  the  particles  will 
not  traverse  the  spaces  which  separate  them,  and  there 
can  be  no  aggregation  so  as  to  farm  nundrops  or  hail- 
stones. 

If,  however,  firom  circumstances  to  be  presently  con- 
sidered, some  of  the  particles  of  the  cloud  or  fog  attain  a 
larger  size  than  others,  these  will  descend  faster  than  the 
others,  and  will  consequently  overtake  those  immediately 
beneath  them ;  with  these  they  may  combine  $0  as  to  form 
itill  larger  particles  which  will  move  with  greater  velo- 
city, and  more  quickly  overtaking  the  particles  in  front  of 
them  %viU  wAd  to  their  siae  at  an  iacresising  rate. 

Under  such  circumstances,  therefore,  the  cloud  would 


Fig.  j.— Brakcn  HA'Utonc. 


be  converted  into  rain  or  hail  according  as  the  particles 
were  water  or  ice. 

The  size  of  the  drops  from  such  a  cloud  would  depend 
simply  on  the  quantity  of  water  suspended  in  the  space 
swept  th:ough  by  the  drop  in  its  descent,  that  is  to  say, 

'  Atntrac!  □(  paper  "On  the  Manner  ia  which  RalfnlrofM  and  HalUloaci 
«r«  formfri.''  by  Prof.  0>baTne  Rcyooldt,  M.A.,  rrad  at  the  Lilcnuy  aad 
t'4rita»»phioal  Srocictjr,  Maacheatei. 


\V« 


Digitize.. .  ,  . 


164 


STATUkE 


[Dec.  21,  1876 


«n  the  density  and  thickness  of  the  cloud  below  the  point 
Irom  which  the  drops  started. 

The  author's  object  is  to  su^igcst  that  this  is  the  actual 
way  in  which  raindrops  and  halftones  are  formed. 
He  was  fubt  led  to  this  conclusion  from  observing 
clo5ely  ilic  structure  of  ordinary  hailstones.  Although 
to  the  casual  observer  hailstones  may  appear  to  have 
no  particular  shape  except  that  of  more  or  less  im- 
perfect spheres,  on  closer  inspection  they  are  seen  all 
to  partake  more  or  less  of  a  conical  form  with  a  rounded 
b»se  Uke  the  sector  of  a  sphere.  In  texture  they  have 
the  appearance  of  an  aggregation  of  minute  particles  of 
ICC  fitting  cl<  scly  together,  but  without  any  crystalhsation  ' 
such  as  that  seen  in  the  suow- flake,  although  the  surface 
of  the  cone  is  striated,  the  stri;c  radiating  from  the  vertex. 
Such  a  form  and  texture  as  this  is  exactly  what  would 
result  if  the  stones  were  formed  in  the  manner  described 
above.  When  a  particle  which  uhimatcly  formed  the 
vertex  of  the  cone,  started  on  its  downward  descent  and 
encountered  other  particles  on  its  lower  face,  they  would 
adhere  to  it,  however  slightly.  The  mass,  therefore,  would  : 
grow  in  thickness  downwards  ;  and  as  some  of  the  par- 
ticles would  strike  the  face  so  close  to  the  edge  that 
ihey  would  overhang,  the  lo*er  face  would  continually 
g  ow  broader,  and  a  conical  form  be  given  to  the  mass 
above. 

When  found  on  the  ground  the  hailstones  are  gene- 
rally imperfect  ;  and  besides  such  bruises  as  may  be 
Accounted  for  by  the  fall,  many  of  them  appear  to 
have  been  imperfect  before  reaching  the  ground.  Such 
iicformitiesi,  however,  may  be   easily   accounted  for. 


The  larger  (stones  fall  faster  than  those  which  are 
smaller,  and  consequently  may  oveitake  them  in  their 


ric.  y — Imitaiiaii  in  Plaster  of  Pjiti. 

descent ;  and  then  the  smaller  stones  will  stick  to  the 
larger  and  at  once  deform  them.    But  besides  the  defor- 
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mation  caused  by  the  piesence  of  the  smaller  stone,  the 
effect  of  the  impact  may  be  to  impart  a  rotary  motion  to 
the  stone,  so  that  now  it  will  no  longer  continue  to  grow 
in  the  same  manner  as  before.  Hence  we  have  causes 
(or  almost  any  irregularities  of  form  in  the  ordinary  bail- 
store. 

It  appears  from  the  numerous  accounts  which  have  been 
published  that  occasionally  hailstones  are  found  whose 
form  is  altogether  different  from  that  described  above. 
These,  however,  are  exceptional,  and  to  whatever  causes 
they  may  owe  their  peculiarities  these  causes  cannot  affect 
the  stones  to  which  reference  is  here  made. 

Again,  on  careful  examination  it  is  seen  that  the 
ordinary  hailstones  are  denser  and  firmer  towards  their 
bases  or  spherical  sides  than  near  the  vertex  of  the 
cone,  which  latter  often  appears  to  have  broken  off 
m  the  descent.  This  also  is  exactly  what  would 
result  from  the  manner  of  formation  described  above. 
When  the  particle  first  starts  it  will  be  moving  slowly, 
and  the  force  with  which  the  particles  impinge  ufion  it 
will  be  slight,  and,  consequently,  its  texture  loose  ;  as, 
however,  it  grows  in  size  and  ils  velocity  increases,  it  will 
strike  the  particles  it  overtakes  with  greater  force,  and  so 
drive  ihem  into  a  more  compact  mass.  If  the  velocity 
were  sufficient,  the  particles  would  strike  with  sufHcient 
force  to  adhere  as  solid  ice,  and  this  appears  t    be  the 


case  when  the  stones  become  large,  as  large  as  a  walnut, 
for  instance. 

An  idea  of  the  eflfect  of  the  suspended  particles  on  being 
overtaken  by  the  stone,  may  be  formed  from  the  action 
of  the  particles  of  sand  in  Mr.  Tilghman's  sand-blast,  used 
for  cutting  glass.  The  two  cases  are  essentially  the  same, 
the  only  difTcrence  being  that  the  hailstone  is  moving 
through  the  air,  whereas  in  the  case  of  the  sand-blast,  the 
object  which  corresponds  to  the  stone  is  fixed,  and  the 
sand  is  blown  against  it. 

By  this  sand-blast  the  finest  particles  of  sand  are  made 
to  indent  the  hardest  material,  such  as  quartz  or  hard 
steel ;  so  that  the  actual  intensity  of  the  pressure  between 
(he  surface  of  the  particles  of  sand  and  that  of  the  object 
they  strike,  must  be  enormous.  And  yet  the  velocity  ol 
the  blast  is  not  so  much  greater  than  that  at  which  a  good- 
sized  hailstone  descends.  It  is  easy  to  conceive,  there- 
fore, that  the  force  of  the  impact  of  the  suspended  par- 
ticles of  ice  if  not  much  below  the  temperature  of  freezing 
on  a  large  hailstone,  would  diive  them  together  so  as  to 
form  solid  ice.  For  the  effect  of  squeezing  two  particles 
of  ice  together,  is  to  cause  them  to  thaw  at  the  surface  of 
contact,  and  as  soon  as  the  pressure  is  relieved  they  freeze 
again,  and  hence  their  adhesion. 

1 1  is  then  shown  that  hailstones,  such  as  those  described, 
can  neither  be  formed  by  the  freezing  of  rain-drops,  nor  by 
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the  condensation  of  vapotur  on  a  nuckus  of  ice  ;  and  tbat 
it  is  impossible  that  the  particles  of  ice  can  have  been 
drawn  together  by  electrical  atlr.iclion — their  conic.il 
shape,  and  the  increase  in  their  density  towards  their 
thicker  sides  clearly  showing  that  the  panicles  have  npgre- 
gated  from  one  direction,  and  with  an  increasing  force  ns 
the  size  of  the  stone  has  increased. 

The  possibility  of  making  artificial  stones  is  thus  con- 
ridwed  :  -If  a  stream  of  frozen  fog  were  driven  against 
any  small  object,  then  the  firosen  particles  should  accumu> 
hite  on  the  object  in  a  maM  leaembling  a  hailstone.  Not 
seeing  bis  way  to  obtain  such  a  stream  of  froMB  Icm;,  the 
author  thought  it  might  be  worA  while  to  try  the-eflect  of 
b!o\\  ing  very  finely  powdered  plaster  of  Paris.  He  there- 
fore introduced  a  stream  of  this  material  into  a  jet  of 
Steam,  issuing  freely  into  the  air  (which  he  hoped  would 
moisten  the  powdered  plaster  sufficiently  to  cause  it  to  set 
firmly  into  whatever  form  it  colleclM).  The  jet  was 
directed  against  a  splinter  of  wood. 

In  this  way  masses  of  plaster  very  deed^  resembling 
hailstones  were  obtained.  They  were  «U  more  or  less 
Gonioil,  with  their  bases  fadag  ue  jet  But  as  might  be 
expected*  the  an^es  of  the  cones  were  all  smaller  than 
those  of  the  hailstones;  Two  of  these  figures  are  shown 
in  the  sketches  annexed  : 

The  striii?  were  strongly  marked,  and  exictly  resembled 
those  of  the  hailstone.  The  bases  also  were  rounded. 
They  were  somewhat  steeper  than  those  of  the  h.iilstone  ; 
but  this  was  clearly  due  to  the  want  of  sufticicnt  coIic^lvc 
power  on  the  part  of  the  plaster.  It  was  not  surticicntly 
wet.  Owing  to  this  cause  also  it  was  not  possible  to  pre- 
serve the  lumps  when  they  were  formed,  as  the  least  shake 
caused  them  to  twnble  in  pieces. 

Similar  masses  were  also  obtained  by  blowing  the 
vapour  of  naphthafine,  bat  these  were  auo  very  fragile. 

lereupon  it  is  remarked : — At  ordinary  temperatures 
the  powdered  naphthaline  does  not  adhere  like  ice  when 
pressed  ii.'.  t  a  lump.  No  doubt  at  very  low  temperatures 
ice  would  behave  in  the  same  way,  that  is  to  say,  the 
particles  wouUi  not  adhere  from  the  force  of  impact. 
Hence  it  would  seem  probable  that  for  hailstones  to  be 
formed,  the  temperature  of  the  dead  most  not  be  much 
below  Axezing-point. 

Tbat  the  enect  of  the  temperature  of  the  cloud  c  \cr 
dses  gnat  influence  on  the  character  of  the  hailstones 
cannot  be  doubted.  And  %  as  has  been  suggested  by 
M.  L.  Dttfbur,  the  particles  will  sometimes  remaia  fluid, 
even  when  the  temperature  is  as  low  as  0^  P.,  It  Is  clear 
that  as  they  are  swept  up  by  a  filling  stone,  they  may 
freeze  into  homogeneous  ice  either  ia  a  laminated  or 
crystalline  form 

The  author  then  proceeds  to  show  that  raindrops  are 
probably  formed  in  the  same  way  as  hailstore:.  ;  that 
although  the  raindrops  have  no  structural  peculiarities 
like  the  hailstones,  the  aggregation  of  the  panicles  of 
water  by  the  descent  of  the  drop  through  the  cloud  is  the 
only  explanation  which  will  account  for  them.  He  shows 
that,  as  Mr.  Baxenddl  had  pccvioasly  pointed  ouL  the 
amoont  of  vapour  which  a  cold  drop  eoald  comlense 
before  it  becomes  as  warm  as  the  vapour  would  be  in- 
appreciable when  compared  with  the  size  of  the  drop, 
and  smce,  in  order  that  there  might  be  condensation,  the 
air  must  be  wurincr  than  the  drop,  the  drop  could  not 
part  with  Its  heat  to  the  air.  He  .iLiii  shows  that  during 
the  time  of  descent  of  a  large  drop,  the  heat  lost  by 
radiation  would  not  account  for  the  condensation  of  suf- 
ficient vapour  to  make  any  appreciable  difference  in  the 
size  of  the  drop.  Whereas  if  wc  suppose  all  the  vapour 
which  a  body  of  saturated  air  at  60*  F.  would  contain 
ever  and  nbete  what  it  would  contain  at  3^to  be  changed 
into  a  fog  or  cloud  ;  then  if  a  particle,  after  commencmg 
to  descend,  aggregated  to  itself  all  the  water  suspended  in 
the  volume  of  air  through  which  it  Swept,  the  diameter  of 
the  drop  after  passing  through  3,000  feet  would  be  more 


than  an  eighth  of  an  inch,  and  after  passing  through 
4,000  feet  a  quarter  of  an  inch,  and  so  00.  So  that  in 
passing  through  8,000  feet  of  sach  doud,  it  woold  acqofae 
a  diameter  of  half  an  inch.  " 

The  fact  that  raindrops  never  attain  the  size  of  large 
hailstones  is  explained  as  being  due  to  the  mobility  in  the 
case  of  large  drops  of  the  surface  tension  of  the  water, 
by  which  alone  the  drop  retams  its  form,  to  withstand  the 
disturbing  force  of  the  air  rushing  past ;  when  the  drop 
reaches  a  certain  size^  therefore^  it  is  Uown  in  pieces  Uke 
the  water  from  a  fountain. 

The  orkrin  of  drops  and  stones  is  then  discussed — why 
some  of  the  particles  in  a  cloud  should  be  larger  than  the 
others,  as  it  is  necesssry  for  them  to  be  in  order  that  they 
may  commence  a  more  rapid  descent.  A  cloud  does  not 
alwavs  rain  ;  and  hence  it  would  seem  that  in  their 
normal  condition  the  particles  of  a  cloud  arc  all  of  the 
same  size  and  have  no  internal  motion,  and  that  the  varia- 
tion of  size  is  due  to  some  irregularity  or  disturbance  in 
the  cloud. 

Such  irregularity  would  result  when  a  cloud  is  cooling 
by  radiation  from  its  upper  sorbce.  The  particles  on 
the  top  of  the  dead  bemg  aoiie  eiposed  would  radiate 
faster  than  those  below  them  and  hence  they  would  eon- 
dense  more  vapour  and  grow  more  rapidly  in  size.  They 
would  therefore  descend  and  leave  other  particles  to  form 
the  top  of  the  cloud.  In  this  w.iy  we  should  have  iS 
embr)o  a  continuous  succession  of  drops. 

Eddies  in  the  cloud  also  form  another  pottible eanw  of 
the  origin  of  drops  and  stones. 


jyALBERTJS'S  EXPEDITION  UP  THE  FLY 
RIVER,  NEIV  GUINEA 

RECENT  letters  from  Sydney  announce  the  successAd 
results  of  Signer  L.  M.  lyAlbertis's  expedition  up  the 
Fly  River,  and  that  he  was  shortly  expected  badt  in 
Sydney. 

The  following  letter  from  him  to  Dr.  George  Bennett 
iuis  been  pablisbed  in  the  Sydney  newspapers  of  October 

13:- 

"  Dear  Doctor,— I  have  written  a  letter  to  the  Com* 
mitte.',  necessarily  very  brief,  as  1  have  but  little  time 
and  a  very-  scanty  supply  of  paper.  I  am  satisfied  with 
the  collection  I  have  made,  not  for  the  number,  but  for 
the  quality.  I  have  four  species  of  birds  of  paradise 
{Partutista\  the  P,  r^ggidiui,  the  P.  afioda,  the  twdve- 
wired  bird  of  pamdise  {S^tuddet  alba),  the  king  bird  of 
parnilibc  'CinciHumtr^UJ^mAlhe  rifle  bird  i  F./>imtukus 
tntiguificuj).  I  got  a  perfect  adult  specimen  of  a  casso- 
wary, which  1  think  is  Casuarius  bicat  unculatus  also 
the  Daiypltlu\  pctqueti^  a  new  genus  of  Ptilotis,  vmA 
splendid  nevv  !,p'jcio3  of  Gracuia.  and  several  Other  small 
but  very  interesting  birds.  I  have  seen  many  birds 
which  are  not  indnded  in  the  avifauna  of  New  Guinea, 
as  the  PeUcemus  eopupmiiaius,  the  Jabiru  {Afvfltria 
anstnlis)  and  the  pygmy  goose  {Nettapus  fiahmelltu). 
Among  my  fishes  I  have  some  fine  and  large  species. 
Of  reptiles  I  have  very  few  except  a  water  snake, 
which  1  hope  will  be  something  extraordinarily  new. 
Among  my  insects  I  have  some  fine  Coleoptera,  but 
the  season  was  not  very  favourable  for  them.  I  txpect 
to  have  about  five  hundred  species  of  dried  plants  and 
between  twenty  and  thitly  of  living  plants,  culkcted  far 
in  the  interior,  many  of  which  I  did  not  gtt  after- 
wards. I  hope  Mr.  C.  Moore  will  be  satisfied,  as 
I  have  some  tine  crotons  and  palms  among  them, 
also  some  ferns  with  variegated  leaves,  orchids,  and 
several  other  plants  with  vanegated  or  spotted  foliage, 
&C.,  from  the  very  centre  of  Mew  Gtdnea.  I  hope  Mr. 
Moore  has  sent  to  Somerset  some  Wardian  cases,  so  that 
the  planu  may  not  be  destroyed  by  the  sea  breezes  during 
thep.iss age  to  Sydney.  I  much  regret  that  I  cannot  send 
you  any  specimens,  but  I  have  not  a  box  to  pack  them 
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in  ;  tlu'  few  boxes  I  have  are  filled  with  earth  and  living 
plan' 5.  Mv  cthnolot;iral  collectioir;  arc  very  extensive 
irdef  (I  ;  I  have  literally  rl- ared  all  the  hmisfs,  and  I 
have  the  hest  collcrtion  of  the  stone  iniiilcm:-n'- s  of  New 
.  Guinea  ever  seen,  of  cvtry  kind  and  description.  I  have 
also  the  om.nntnts  used  when  dancing  and  when  engaged 
in  war,  paddles  for  their  canoes;  Sec,  &c.  I  procured 
dresses  of  various  patterns,  some  petticoats  made  of 
human  ha>r,  others  of  grass,  both  of  the  natural  colour 
and  dyt  d  ;  stone  implements,  finislicd  and  unfinished  ; 
painted  and  carved  skulls,  stuffed  human  heads,  arrows 
pointed  with  bone,  artistically  worked,  and  the  cement 
us«d  in  fixing  the  points.  I  am  very  anxious  to  sho.v 
you  every  thinf^,  and  sec  your  surprise  at  the  beauty  of 
my  colltctioii,  a's  you  can  so  wtll  appreciate  it.  I  hope 
my  plan  of  the  Fly  River  will  he  correc'.  I  hn.vc  nr.ted 
mile  by  mile,  and  every  day  I  land'. d  I  rccmilcd  the 
nature  of  the  soil,  &c.  I  hope  the  Government,  Com- 
mittee, and  subscribers  to  the  ExpedithmviU  be  satisfied 
with  the  confidence  they  placed  in  me,  and,  more  so, 
«!»■  I  htm  time  to  pattush  my  notes  in  txtemu.  t  have 
invrstimted  sci'nco  in  all  its  various  branches,  more 
especially  anthropology.  The  presfnce  of  the  great  bird 
of  p.ir.ulise  {Pamdisea  afioifu.  Linn  )  in  the  centre  of 
New  (Guinea,  but  at  the  same  time  in  almost  the 
same  liT.u^ie  as  Aru  Island,  is  nf  the  grea'est  im- 
pel tance  after  what  Lesson  has  asserted,  and  which 
has  been  denied  by  Wallace.  1  have  got  specimens 
in  every  itage  of  pliirrin,:;^.  and  of  both  sexes,  and  I  have 
nodoubt  it  is  the  ;uui  rot  the  P.papuana.  It 

is,  nevertheless,  much  smaller  than  all  the  specimens  I 
have  teen  in  the  British  Museum,  and  in  the  collections  of 
Mr.  Beccari  and  Mr.  Cockevdl,  and  if  with  this  di>tinction, 
when  compand.  any  other  difference  may  be  perceptible^ 
then  it  will  probaVly  |Mrove  to  be  a  new  species.  For  the 
picscnt  I  believe  it  to  be  the  Paradiua  apoda.  I  have 
t  *'0  beautifid  tn  do  birds  in  full  pluma^'e,  and  also  of  the 
/'.  lai^ii^iana.  I  hope  the  Committee  will  be  pleased  with 
the  short  report  I  have  sent,  but  ai  the  same  time  must  ask 
them  to  suspend  their  jud^nuni  of  all  that  1  have  done  until 
they  receive  a  ir.orc  extended  and  minuter  account  of  the 
expedition  from  me."  [Mr.  D'Alhertis  concludes  his  letter  1 
with  a  few  lines  addressed  to  Mr.s.  Bennett,  in  which  he 
says] :  "  I  am  in  good  health  and  spirits,  and  remember 
your  kindness,  fori  bouRbt  bananas,  when  I  was  starving, 
wi  h  {he  red  worsted  ribbonsadomed  with  pearl  shells  you 
f;.ivc  me  to  traffic  with  the  natives.  T  also  enjoyed  the 
larL;i?  jiluni  crvkc  for  a  month,  rmil  t'ni>liril  i;  in  the  true 
centre  of  New  Guinea,  an  I  ui  lied  1  had  another.  The 
fla^  was  the  admiration  of  '.l.c  naiivL  ,  cf  Mo.itta,  and  I 
bore  in  remembrance  the  ladies  who  presented  it  to  me." 

P.  1..  .S. 


OUR  ASTRONOMICAL  COLUMN 
The  New  Star  in  Cvcm  s.— it  i.,  s,talc«l  by  Prof.  Litfrow 
{BultdiH  JtUtrnatwnal,  December  12)  that  this  star,  which  on 
Deoeaber  I  appeared  of  abootlhe  same  brightnctt  as  at  the  time 
of  discovery  on  November  S4,  was  of  the  fourth  nwgnitade  on 
TVremher  2,  and  two  days  later  hsd  deKended  to  the  fifth. 

<  'vimparisons  with  neighbouring  stars,  using  the  ma^ni!i;dc5  of 
the  "  Durchmuster  »ig '*  on  December  13,  showed  th*t  the 
eitiniale  we  gave  last  week  was  somewhat  too  low,  being  doubt- 
less influenced  by  the  onfavountkle  cooditiom  on  the  previous 
night ;  the  star  was  found  to  be  $-8— 6xs  but  as  before,  without 
trace  of  colour. 

The  following  position  for  1876  0  will  be  rather  cluiier  than  the 
cne given Ustwedc,  K.A.  2ih.  jOm.  50  41s.,  N.P.D.47°43'2i  "  5, 
to  which  cormpond  annual  preocaion  in  R.A.  *  2*3611.,  in 
lt.F.lX  -  t6*'27.  We  give  M,  Coma's  $]Kctro«copic  rendts 
in  aaolher  column. 

RiMAaKAULK  Star  SrBCrRUM.—D' Arrest,  writing  in  No- 
vmbcr,  1873,  leftss  to  the  fpcctruB  of  the  star  XX.  13196^  of 


Wcisse't  tecond  catalogue  from  Beners  tone  observations ;  he 

•ays  "Nein  Sp  tuim  itt  dai  nwhvurJi^stf  un.'rr  finit;fn 
tatuntdtn,  die  ich  btslang  untersucht  ha'^,"  and  thinks  the 
>t.ir  may  eventually  prove  to  be  variable.  Has  this  object  been 
cxanntned  by  any  British  speclroscopist  ?  It  was  observed  by 
nc-%sel  as  an  cit^hth  magnitude,  October  26,  1823,  and  his 
position  rcdacedio  l877'Dista£R.A.  aoh.  43Uk  84'as.,  N.P.D. 
67  '  ^i  36  '. 

The  Minor  Planet,  No.  169.— This  last  discovered  member 
of  the  group  of  small  planets  which  was  detected  at  Paris  on 
September  38,  hu  been  named  "Zelia."  M.  Levetricr's 
/iullttim  of  Deoeaber  is,  contains  ample  matstish  for  the  deler- 
minatkn  of  its  oriiit. 

Kewcomb's  Cokrec  noNs  to  Hansen's  Lunar  Tablcs. 
— Part  III.  of  papers  publi&hcd  by  the  United  Slates  Commis- 
sion on  the  transit  of  Venus,  ju»t  received,  contains  an  important 
investigation,  by  Prof.  Ncwcomb,  of  the  corrections  required  by 
Hansen's  lunar  tables,  liar  die  purpose  of  leadsring  tlie  hnar 
epfaemeris  available  for  accurate  determination  of  the  1on[;itudes 
of  stations  not  telegraphically  connected  with  well-aseertained 
position'. 

Remarking  that  determinations  of  longitudes  from  moon  cul- 
minations have  been  found  by  expsilsBoe  to  be  subject  to  con* 
slant  errors  which  there  is  difficult  In  aOowing  for.  Prof.  New* 
comb  refers  to  its  having  been  a  part  of  the  policy  of  the  Ameri- 
can Coirmiiiion  to  c'epctnl  ratliL-r  upon occultaiions.  An  occulta- 
ticn  of  a  star  is  a  tudden  phenomenon,  and  the  time  at  which  it 
occurs  can  be  fixed  by  observatitm  within  a  smaU  liraeilen  of  a 
second ;  wherefore^  if  the  ephemeris  of  the  moan  {■  exact  and  Iter 
figure  a  perfect  circle,  the  longitude  could  be  detenomed  from 
such  observations  with  a  similar  decree  of  precision.  The  ine- 
qualities of  the  lunar  contour  form  a  so  iree  of  error  that  it  it 
inipossible  to  avoid,  but  may  be  coi:>.i  'tied  to  be  eliminated 
iruia  the  mean  of  a  large  number  of  obscrvaiions  and  the  star's 
poiiiion  admitting  of  being  fixed  by  the  meridian  irstmmcots 
wiih  .itiy  required  ixi.tnes-,  il.','re  r-,'  I  '.in  only  tlie  errors  of  the 
lunar  ephemezis  to  be  dimiui&hed  as  far  as  practicable,  and  it  is 
the  ul  ject  of  Prof.  Newcomb's  paper  to  reduce  these  cmm  (o  a 
minimum. 

The  matenal  pi  iruipally  relied  upon  is  the'series  of  meridian 
oh.erv.i'ivins  of  tlie  inuon  at  Green* ;;h  and  \V.i,hini,toii  from 
iS62  to  iS".},  but  in  Older  to  verily  the  most  ^tnk'ng  and  unex- 
pected rc&alt  of  the  investigation,  the  eoinpurison  of  llaatcn's 
taMcs  with  the  Urtcnwidi  observations  during  the  twelve  yeais 
iS47-t858  has  also  been  utihied.  The  result  alladed  to  Is  the 
irregularis  in  the  mcx  n's  lon^jitude  rcprccnted  by 

I'  '50  sin  (s6'8  +  I3°°i24t3<) 
where  /  is  reckoned  in  da>s  fiom  Greenwich  mean  noon  of  1850, 
Janu.ary  o.    Tlic  period  of  this  inequality  is  27  4304  d.ayi. 

Prof.  Ncwcomb  remarks  that  "  it  would  perhaps  be  premature 
to  introduce  so  purely  empirical  a  term  as  tUa  Into  lunar  tables 
for  permanent  use,"  but  in  the  particular  case  to  wliich  his 
researches  npply,  where  it  is  requiiiite  to  obtain  the  eonections 
of  the  tallies  wi:h  all  p  i-sihle  accuracy  for  a  limited  period  only, 
he  consideis  the  evidence  in  favour  of  the  cxistcuce  of  the 
inequality  suflidently  strong  to  jnatify  Its  Introduction.  He 
fiuther  observes  that  the  only  apparent  cause  kn  this  term  is 
"  the  attraction  of  some  one  of  the  planets." 

Prof.  Newcomb  fii.ds  some  support  to  a  corrrcti  m  of  the 
tabular  longitude  of  nod(^  as  already  suggested  by  ilaiuen  in 
the  DsHigtimf  in  ooaneetian  with  his  discussion  of  aneicnt 
eclipses.  The  entire  corrections  to  the  moon's  longitude  given 
by  his  investigation  are  given  at  p.  37,  supplemented  by  auxiliary 
t.iMi-'i  for  facilitating  the  calcul.it;  n  i  f  the  corrections  required 
by  the  tables  as  published,  the  arguments  in  which  extend  from 
1850  to  119a 
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It  will  be  remembered  (hat  Prof.  Newcomb  communioUed  hU 
principal  resolt  to  the  Royal  Attranomical  Socielf  bit  nnaer 

(sec  "Monthly  Notices,"  vol.  xxxvi.  p.  358). 

Pkof.  Forsi  tK's  Scientific  Lkctures.— Under  the  title 
Sammlmmi  wittttuektflHtktr  Vi^agr,  there  hai  lately  appeared 
%  mia  of  a«f«ii  ketlVM  tm  Mtmomical  Mfajccta  bj  the  director 
of  tbe  Rojnl  ObiemUory  tx  Berlin.   It  t«e!ad«s  an  adtfren  on 

"The  Astronomy  of  Antiquity  and  the  Middle  Ages  in  Relation 
to  Modem  Development,"  notices  of  Copernicus  and  Kepler 
•ad  the>r  marine  fte. 


CHEMICAL  NOTES 
Variations  Tn  ths  CRirtCAt.  Point  of  Casmn  Dioxidb 

IN  MlNEBAUS  ANTt  DEDUmoNS  FROM  THrSE  AND  OTHER 

Facts. — Mr.W.  N.  Hartley  hjs  coaiin  leJ  his  experiments  on  this 
subject,  and  gives  in  a  paper  rca-l  lately  before  the  Chemical 
Socie^  further  coaclauou  as  to  the  existence  of  the  expansible 
ihiida  in  mhieral  cavities.  H«  coadndes  it  to  bs  eaibon  diex- 
idc  from  the  spectium  produced  b|  the  electric  spark  in  a  tube 
ccnitaining  such  gas  as  was  tibeiited  by  the  decomposition  of  the 
minerals ;  the  turbidity  produced  by  cmsUi^  quartz  imder  baryta 
water  (VofdiaBg  and  Gciailer,  1869) ;  the  rate  of  expansion  of 
Ae  Uqnld  te^M^pbire  oompand  with  that  of  caiW  dioxide 
(Sorby  and  Dutler,  1869)  and  the  delcrminations  of  the  critical 
point  made  by  himself  in  1875-76.  To  dttermine  the  critical 
poiat  ha  mcs  small  thermometers  ma  !e  specially  for  the  purpose, 
ooe  liaTliie  «  rang^  firon  —  ao  to  140*  F.,  the  other  gradnaied 
to  register  leaths  of  a  degree  from  25"  to  3^*  C  Tha  ftidowhg 
taMc  shu'As  .1!!  the  vartntHjns  nivccd  in  the  critical  poiatof  car 
bon  dioxiiic  existing  in  vaiiuus  mtceraLi : — 

Qtilicsl  petal. 

Topu   2t*C. 

Topas   28*  C  aad  a6*^S 

Topas   *7''55 

Tourmalioa    SJ^S? 

Tourmaline   

Sapphire    betweea  30*- <  and  31* 

Sapphire    tactweea  S5y  and  26* 

S<4>phire    ag^'S 

Itodtct}atal   3^95 

Rock  crystal  ...    Jfl^^S 

Rodtcqfital   31^*5 

Rodcciyatal   33*7 

Rock  crystal   39* 

Rockaystal   V^'VS 

Beryl   30° '92 

He  discusses,  from  bis  conclusions,  certain  ideas  with  regard 
to  the  formation  of  dbuaonds,  and  beliem  .ttat  it  is  difficult  to 
•appoM  that  thqr  «•  entiRly  lormed  by  a  pmcoM  in  which 
nmddised  forms  of  earbcn  are  intermediate  prodocts,  otherwise 

they  would  occur  not  nnfrequently  in  the  neighbourhood  of  coal 
formations.  The  theory  that  diamonds  are  produced  by  reducing 
agents  on  carbon  dioxide  very  highly  compressed  and  acted  on  at 
lemperatnres  much  above  its  critical  poiat,  iatiodnoa  a  condition 
of  things  highly  suggestive  of  fntther  spaciilatioa,  aad  of  experi- 
ments subject  to  conditions  under  which  nO  Cbwiwl  reactlocw 
have  ever  been  maie  in  the  laboratory. 

TttnMO<CHKMicAL  RRSBARcms.  — JaRos  Theosen  hu 

found  in  some  recent  inveitij;a'ii)ris  that  gold  presents  allotropic 
modifications  according  to  the  nature  of  the  solutions  from  which 
it  is  obtained,  and  the  reagent  with  which  it  is  precipitated.  The 
andifieadoaa  he  h*«  exaaiiasd  are  gold  precipitated  from 
sotntloBof  tlieehlorida  aad  bromide  respectively  by  Milphurous 
aci^,  and  that  precipitate!  fto;n  t'.e  su'.i-chloridc,  sub-l-rom.dc, 
and  sub-iodide.  These  rao'iitications  dilTerin  the  amount  of  lie^t 
evolved  by  each  in  similar  reactions.  As  the  energy  shown  by 
the  gold  precipitated  fran  lolatioa  of  the  chloride  by  anlphnrou 
•di  isknthaaintbi  aHher  cain, fUs  Mnomt  ti  takaaai  t^ 


s'audard.  The  energy  of  the  gold  precipitated  from  the  bromide 
is  greater  by  3-200  [beat  units,  and  that  precipitated  from  the 
sai>«chloride,  sob-iodide^  orsnb-brooiide  by  4*700  beat  aoitt  par 
atom. 

TiiEisE  I.N  Tea. — As  the  amount  of  thcinc  varies  in  various 
kinds  of  tea  (according  to  diflcrcnt  analyses)  from  ooe  to  six  per 
cent.,  the  question  natnrany  arises  whether  the  quality  of  tea 

does  not  depend  iitioii  the  amount  oftlieine  it  contains.  S.ime 
time  ago  M.  Claus  aaived  at  the  conclusion  th.it  the  inferior 
kinds  of  tea  contain  altogether  more  theine  than  the  lii^h'.i, 
poiatiag  oat  especially  tltat  the  cheapest,  the  so-called  Inrick-tca 
vied  in  Mongolia  and  Siberia,  and  prepared  from  all  kinds  of 
ttefiwe  as  dead  leaves,  stallc;,  contains  far  more  iliein*  f^'.; 
to 3*6  per  cent.)  than  the  hiyhcr  qualitici  (10  to  I '3  per  cent.). 
M.  MarkovnikofT,  of  Moscow,  now  airives  at  different,  results. 
Having  made  a  series  of  analyses,of  one  kind.of  tea  by  the  varieas 
analytical  aietbods  used  antii  now,  for  awertnnii^  their  compa- 
rative values,  he  ;  r  iv-j  .  tlie  cit-fi  ricncy  of  m  1=;  of  iljcse  metho'l^. 
Ether,  for  instance,  extracts  but  onp-tliird  of  liic  whole  amount  of 
theine,  and  bcn/'ilc,  one- fourth.  Using,  then,  a  more  perfect 
method,  and  analysing  six  kinds  of  tea,  seleotcd  from  the  highest 
and  ban  the  lowest  quafitiesi  he  arrives  at  the  resnlt  ttat  the 
amount  of  theine  in  them  varif!  but  very  little,  from  2X>8  tO 
2'44,  and  that  it  re;;ularly  increase-,  w  ith  one  exception,  with  the 
quality  of  tea,  whilst  the  amount  of  ash  given  by  each  kind 
larly  decreases  from  6-i  to  57  per  cent.  TberdiffcrcBCe*  betaig, 
however,  very  small,  M.  MaritoveikolF  suppoies  that  the  quality 
of  tea  does  11 ->>  il  ;  ml,  or  depends  very  litil-,  upon  tl:e  .-i  iv^t  t 
oi  theine,  an  I  l.ir  more  upon  the  quantity  of  tannic  nci  l  arA 
aromatic  oils  it  contains  but  that  on  the  whole  the  teas  made 
Ifom  younger  leaves  contaia  noee  tbeiae  than  those  made  from 
older  leaves. 

iMFLUmcS  OF  PaUSUaa  on  COMStrSTION.— .Some  inter- 

etdag  obscrvatioBS  have  been  necntly  made  by  M.  Wartha, 
OB  the  inffnence  of  pressure  on  combustion.    He  obeerved 

the  biirriti/  nf  six  stearine  candles  in  free  nV,  antl  in  an 
iron  case  under  a  ]>re^surc  of  I  "95  atrao-pticrrs.  rh.:y  burned 
under  this  pressure  with  a  flame  9  to  12  cm.  lon^,  and  ^nvc 
madi  saaoke ;  their  luminous  power  diminished,  while  the  flame 
awnmed  a  yellowish-fed  eelonr.  The  deereaae  of  we^ht  alter 
one  hour  of  burning  was  found  to  be  lejs  thtn  in  burning  in 
free  air.  This  l.ist  re?ult  is  opposed  to  the  observations  of 
Frankland,  who  has  afHrmed  that  the  ci:>nsumption  of  the  burning 
material  of  a  candle^  or  the  lUte^  is  not  pcrcqtlibiy  dependent  on 
the  pteiBuie  of  the  aiediam  in  vriiieh  the  coBbustioa  oeennL  It 
is  supposed  that  the  difference  of  pressure  in  Frankland's  experi- 
ments (on  Mont  Blanc  and  at  Chamounix)  was  nvt  .sufficiently 
^rt.ii  to  give  a  distinct  tiilTcrence  in  consumption  of  the  burning 
matter.  M.  Wartha  further  put  a  candle  to  burn  under  an  air- 
pump  teeeiver,  with  special  apettums,  and,  with  iaereasiag 
rarefaction,  the  flame  was  sesn  to  enlarge,  and  its  luminous 
power  to  diminish.  At  a  pressure  of  90  mm.,  the  greatest 
rarefaction  prijiiurevl,  the  luminous  power  was  quite  gone,  and 
the  flame,  which  had  now  assumed  threefold  si^e,  appeared  to 
consist  of  three  parts,  an  inner  bluish-green  cone  with  a  violet 
sheath,  and  a  weakly  violet  mantle.  The  diminution  of  the 
luminous  power  in  thi  i  case  M.  Wartha  explains  by  the  fact  that 
untler  le~ ,  pressure  les^.  uf  the  prodaoix  of  oombuttioa  are  scpa> 
rated  in  the  form  of  soot. 


BIOLOGICAL  NOTES 

Tii";  .\MfcRi'  .VN  BiMiN-;.^.\n  important  quarto  memoir  on 
the  UviDj;  ami  t\!iiKt  liuuiis  of  America,  from  the  pen  of  Mr.  J. 
A.  Allen,  I  as  ••-t  l)cen  i«ued  from  the  Univerfity  Press  of 
Cambridge,  Massachusetts.  It  is  illustrated  by  twelve  plates  ard 
a  BMqp  of  Nwth  America,  ia  which  the  ^ributioa  of  the  Uiob 
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itdiflfennt  dates  is  iadicsted  by  wiow ooloun.  Tbe  mMeiitl 
for  tIte«ecoaat  of  the  fassU  fona,  mraelf,  Bittm  laHfnns  and 

B.  anti^uu!,  w»»  obtained  by  Mr.  N.  S.  F^halcr,  the  Director  of 
tbe  Kentucky  Geological  Survey  during  1868  and  1S69,  at  Big 
Bone  Lick.  Independent  of  its  scientific  interest  the  description 
of  thA  chase  and  rapid  diminalioo  of  the  existing  aainud  will  be 
fiMnd  wdl  woMhj  of  pMnttL 

CouttATKm  or  Watsr  by  Sal»«.— Cool  i«e&^  h  ii 
wcU  known,  give  a  greenish  appearance  to  tbe  sunoittding  water 
when  they  do  not  lie  far  below  the  surface  of  the  sea.  The 

captains  ijf  mcrcliant-vesscU  arc  accu>.t  oracd  to  report  the  obser- 
vation of  such  spots  in  th^  ocean  when  they  are  not  marked  on 
fhe  durta.  It  hii^  however,  frequently  occurred,  that  snbse* 
qvcnt  navlgatofs  are  entirely  unable  to  find  at  such  points  any 
trace  of  hidden  reefs.  Baron  von  Schleinitz,  commander  of  the 
Gcrn-jJi^  v*.ss<:l  Gaulle,  in  the  report  on  his  late  expluring 
Citpedition,  mentions  that  he  enoonntered  tea  such  pUccs  in  the 
meridian  177*  E.  and  31*  S.  The  kdl  «n  wuk  to  distances 
varying  from  400  to  600  feet,  at  all  these  places,  without  reach- 
ing bottom.  The  green  water  presented  an  appearance  as  if  an 
oily  liquid  was  constantly  ri<.ing  to  the  surface,  and  a  ijuaiui:y  of 
it  was  secured  for  examination.  Investigation  showed  the  cause 
of  the  phcMBcmii  to  te  pwMwe  of  «  great  munbcr  of 
UBijL  tmaspeKst,  spherical  salpa;.  These  were  joined  together 
in  ooilile  rows  e^  eevrt  each,  and  by  simultancotu  expansion 
and  contraction  mrinreiimi!  •  Ngnkr  ead  compuitiveiy  apid 
motion. 

Thb  EvoLUTiON  OF  THJt  Camkud.^.— Prof.  Cope  traces  an 
acceleration  of  the  process  of  ossification  of  the  cannon  bones  in 
Osmelklie,  bv  wbiek  the  three  mnstihiwit  -»t*-r~^"ft  become 
uitiBd  It  aHHcrud  earlier  periods  of  life.  la  due  oldest  gentu, 
PoQmitfaeilun,  these  iMjnes  are  pcrmancn'.ly  distinct  ;  they  are 
long  distlBCt  in  Procamelus  ;  and  in  Auclienia  tbe  bones  arc 
united  before  birth.  There  has  been  a  concurrent  redaction  of 
the  tedsor  teeth.  la  the  Soup  Fork  genus  Protolebis  the  three 
mperier  tneiaon  peniited  throoghoat  Kfe.  In  PntamAu  Mti- 
dfntnlts  the  second  oi  these  teeth  ]>cr>is*cd  wi'.!-,out  being  pro- 
truded till  nearly  adult  age;  the  first  incisur  was  very  fmall,  and, 
with  its  alveolus,  was  early  rcoaoved.  In  the  ckistlng  C-tiwulHw 
the  Noood  incisor  disap|<«a»  in  the  laae  way.  la  tuninaaU 
e«her  than  Camelida  Uie  third  or  external  iaelMr  bw  uadergooe 
the  same  process,  wkile  ia  tbe  Boridse  the  canines  have  also 
beta  titiopbicd. 

Sur-FntTiLTtATtoK  or  Ptaim.— Mr.  Thomas  Mecinn, 

continainc  his  obnervation •  on  this  subject,  has  found  that  the 
flower  o*  Campanula  pulcherrima,  when  confined  in  fine  gauze 
bags,  seeded  perfectly ;  the  method  of  this  seli-ferlilisation  he 
has  not  disooveied.  He  has  observed  the  self-fertilisation  of 
cUoory.  which  has  rather  large  white  pollen  (grains.  The  whole 
proce.'S  takts  ab.iut  two  hou's.  Ahout  six  o'clock  in  the  morning 
the  pistil  with  closed  stigmatic  lobes  cloni^ates,  pushing  through 
the  mass  of  pollen,  and  carrying  quantities  with  it.  About  an 
hour  after  the  stigiaatic  lobes  expand,  and  the  poUea  fiUls  into 
the  deft  and  oa  to  tbe  stigmatic  surface.  Tbe  (lowers  close  en- 
tirely by  nine  or  ten  o'clock  of  the  wme  dny.  No  doubt  (Killcn- 
eating  insects  visited  the  flowers,  but  when  these  were  caieluily 
ecduded,  all  tlie  iluwers  had  pollen  on  their  stigmatic  siU'faccs, 
ne^-ertheless.  {Prac.  Acad  Nat.  Set.,  I'hiladdfUa^  1876^  p.  142.) 

An  Unusual  Cass  of  Natusal  Ssliction.— The  nsaal 
casses  for  Ae  origfa  and  increase  of  secoodary  nexual  characters 

do  n' t  oyist  among  gasteropcnls  ;  there  is  no  struggling  Uiweeii 
the  nialcE  li/i  |)os«es>ion  of  the  female*.  Mr.  E.  S.  Morse  has 
dcecribcd  (Proc.  lioston  So:.  Xat  Ilisl.,  1876^  p.  2S4)  a  curious 
cue  in  which  in  a  limited  area  tbe  shelb  of  the  males  of 
Suaknam  umtttim  scarcely  equalled  half  the  length  of  the 


faule  ahelk,  and  there  was  no  doubt  abont  their  maturity.  The 
ndiy  ledge  oo  whidi  they  lived  was  at  all  tfancs  washed  byim* 

petuous  camnts,  and  the  specimens  of  Buccinum  were  always 
found  hid  in  nooks  and  concealcLl  in  cratka  and  crevices.  Only 
the  smallest  males  could  work  their  way  in'.o  such  constricted 
quarters  to  the  females  i  thus  a  diminution  of  the  normal  sise  of 
die  auk  bad  arisen  boai  a  suigalar  seeoadaryjseiual  cease. 

Gelatine  in  Rki  aiion  to  Nuirition. — Proceeding  from 
the  supposition  that  the  processes  of  digestion  are  merdy  decom* 
positioai  aadar  die  ialiacaoe  of  water,  which  finaidies  snaUer 
and  more  difliisible  molecules,  that  are  afterwards  coaspoonded 
into  the  constitueats  of  the  body,  M.  Hermann  recently  (MiAir- 
f»richn\  proposed  the  question  u  huthcr  u  p.iij^ht  not  be  possible lo 
employ  gelatine  for  synthesis  of  albumen  in  the  system  (itsdecoiB- 
position  producU  being  very  siadkr  to  dioaeof  alboBMoK  aserdy 
addin  ;  tyr  jMu  to  it,  the  products  of  albumen.deoomposition  whidi 
arc  wasi'  m^;.  lie  accordingly  requested  M.  Escher  to  make  cer. 
tain  ex| 'Ciiments  on  the  subject.  I'or  a  number  of  days  the  same 
food,  containing  gelatine  but  no  albumen,  was  given  to  animals, 
and  their  weight  aadnriae  were  deteronaed.  Then,  far  a  dadlar 
number  of  days,  the  same  amount  of  food  was  gfarett^  with  a 
small  (quantity  of  tyroiin  added,  and  weight  and  urine  again 
determined.  If  the  a'>ovc  supposition  were  correct,  the  body- 
weight  should  diminish  during  tbe  first  period,  and  the  excreted 
mine  correspond  to  the  gdatine  taken,  plus  some  albumen  of  the 
body ;  in  the  period  in  which  tyrasin  was  given,  the  body-weight 
should  decrease  less  quickly  or  not  at  all,  or  even  increase,  and 

thcuiino  b.-  ijiir..ii   iii.h  a'^  wd.;!  i  C'ii:c  -iond  to  the 

quantity  of  gelatine  retained  m  Llic  body  together  with  ty  rusin,  like 
dbauMO.  The  experiments  (nine  series  of  them)  made  on  pfge 
aad  dogs  gave  the  followin.&^  results :— l.  Gelatine  and  tyrosin  are 
aboori)ed  in  the  intestine  ;  they  do  not  appear  a^ain  in  the  excre- 
ment. 2.  In  foo  l  cijtitaininj^  no  albumen,  j^cUnt'.''  alin-.c  earn  it 
sustain  the  animal  organism ;  the  weight  <iimimshej.  3.  The 
same  holds  for  tyrotin  in  food  that  is  without  aibaaMB. 
4.  Ia  food  withoat  albamea,  gdatine  aad  tyrosfai  may  together 
sustaui  the  organism  ;  the  weight  of  this  remains  stationary,  or 
even  incrcises.  5.  The  additiun  of  tyrosin  to  food  containing 
gdatine,  but  no  ,albaracn,  diminishes  the  excretion  of  urine,  so 
rtiat  iggg  nihflpiB  is  fulfill f4  ilia9,ta]Mii 


h'OTF.S 

Mxx  r  month  a  new  mioeralogicai  jouraal  will  appear  in  Ger- 
Many  to  be  called  Zatiehnft  fHr  KryMtogn^iie  tmd  Mtnt' 
rtU«f^.  Tbe  editor  is  Dr.  Groth,  Professor  of  Mineralogy  in 
tbe  University  of  Strassbuig.  The  most  eminent  German  and 
focc^a  miaeialogistalttve  pranUted  their  C04>peiation. 

Th  Xalion  states  that  tlic  Tru  tuci  of  the  Johns  llopVins 
University  arc  prepared,  if  convinced  of  the  want  ol  such  a 
peiio  ileal,  to  auist  in  ttie  publication  of  on  Americaa  JumuAif 
Purt  and  AffUtd  Maihtmatitu  A  circular  to  dieit  aa  eiptes. 
sion  of  views  on  this  snbject  has  beea  isaaed  nader  the  sigaatarea 
of  Professors  J.  J.  .'Sylvester,  Siaon  Newcoosb^  Hcacy  A.  Row« 
land,  and  William  K.  Story. 

Messrs.  Macmili.am  and  Co.  are  about  to  publish  the  first 
Volume  of  a  "Treatise  on  Chemistry"  by  Prof.  l-<>S00eand 
Dr.  Schorlemmer.  The  aim  of  tbe  authors  in  tbu.  work  has 
been  to  famish  a  coocise  bat  at  the  sane  tune  coaiplete  treatise, 
which  they  hope  will  serve  as  a  standard  for  the  use  of  tliose  who 
desire  to  obtain  a  more  extended  knowledge  than  can  be  derived 
i"rom  the  varioui  excellent  smaller  manuals  that  exist.  Tiiu 
authors  endeavour  to  give  as  complete  and  accurate  an  account 
as  possible  of  purely  ctw»ied  phenomena,  and  a  clear  descrip* 
tioa  of  the  chief  chemical  precBsici.  In  the  case  of  each  clement 
andof  thediief  ooHipottads  a  diort  Uttorical  statement  of  the 
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growth  of  our  knowledge  u  ptcfiied  to  the  detcription  of  their 
chemical  properties,  whil*  ta  all  CMM  of  imp<«tuu:e  references 
to  original  inenoirs  are  gjftn.  S|woi*l  cv*  has  been  bwlowed 

upon  the  IllustMtior.s. 

The  following  are  the  anaojiemenu  for  the  Fiidny  evening 
lectures  at  the  Royal  Institution:— Janmuy  19^  Pior.  Tjndall, 
LL.D.,  F.R.S.,  M.R.L  ;  Janaaiy  26,  Prot  lluxlty,  LL.D., 
F.R.S.  ;  February  2,  Prof.  Osborne  Reynolds,  "Vortex  Mo- 
tion;" Fclruary  9,  Frarci-s  Cihon,  I'.K.S.,  M.K.I.,  "Typical 
Laws  of  Ilcrctlity  ;"  February  j6.  Prof.  F.  Guihrir,  F.R.S., 
"Solid  Water ;  "  February  23,  J.  F.  Houltoo;  March  2,  Sir 
Joho  Lubbock,  Bt.,  F.R.S.,  M.R.L.  "  Anti ; "  iMarch9, 
Fiederkk  J.  Bnmwdl,  F.R.S.,  H.R.I. ;  March  16 ;  March  23, 
PmT.  Gladitone^  Pb.D.,  F.R.S^  M.R.L 

M.  I.F  VERRIRR  is  setting  up,  at  the  door  of  the  Paris  O'.) 
icrvatory,  a  public  clock  fur  the  use  of  clock-maker»,  who  have 
ten  III  the  habit  of  calling  at  a  special  room  to  iee  a  chrono- 
meter Rgolkled  for  their  uie.  He  has  aUo  iisued  a  circular 
uiaottndiig  that  every  commune  which  purchases  a  public 
aneroid  barometer,  places  it  for  ins[  ection  in  a  public  building, 
and  enters  into  an  cnjjagement  to  send  rtgularly  weather  tele- 
gram.*, will  receive  warnings,  either  directly  from  the  Oi  scrva- 
toiy,  or  Uuwigh  a  de{iattm«Btal  office  etUbUsbed  in  each  chief 


A  LASCB  aneroid  liaroraeter  has  been  placed  fai  the  most 
pmntnent  pait  of  the  Paris  Halles  for  the  use  of  the  country 
people  who  come  daily  to  cell  their  garden  produce.  Tlie  dial 
la  X  aietf«  50  in  diameter,  aad  is  lighted  at  ttghr. 

A  I  the  la--t  meeting  of  ihe  Nttherlan.ls  /.oo]o^ii;al  Associa- 
tion (held  on  iiaiurday,  November  18,  in  the  Zoological  Garden 
of  Rotterdam)  the  Comaittee  of  the  TiansporUble  Zoological 
Station  (see  Natoju^  voL  ST.,  p.  118)  presented  their  first  an* 
anal  report,  which  was  teedvcd  with  enthvautsm  by  the  nembcts 
of  the  Association,  and  will  be  ptintcd  in  its  /iuHdin.  Next 
jear  F'loshin];  will  sec  the  >iaiion  cr-.cted  in  its  neighbourhood. 
With  the  addition  of  fourh  mcmlKr,  ttic  Committee  of  the  pa&t 
jicar  was  re-elected  for  the  year  1&77,  and  consists  now  of  Proi^ 
tlolfinam  (Leiden  Univenity),  Dr.  Hodc  (Asdstant  at  Uie 
Leiden  Zootomical  Lilitratu:)^,  Dr.  llubrecht  (Conservator 
Leiden  Natural  History  Museum),  and  Dr.  ilorst  (Assistant  at 
Ih*  UUKCiht  SSootoniGal  Labor  toy). 

Nu  lets  than  twenty-nine  medical  men  have  been  elected 
«e»hcw  of  the  French  Chamber  of  Dqmtics,  and  seven  mem- 
bers of  the  Senate  One  of  these^  Dr.  Henry  Ltonville,  inggested 

\.\v:  establishment  of  an  extra  P.irlt.imcntary  Cuiifirtncc  of  all  j 
bi>  cuKcajjucs.    The  idea  was  cairied  into  execution,  .and  the 
conference  of  medical  l^blators   has  produced  much  u&eful 
work.   Various  faBportaat  bills  btve  been  already  prepared  | 
and  presented  to  the  Chamber  of  Deputies  by  these  medical  | 
members.    The  object  of  the  Conference  i^  merely  to  tlcI:1>LTatc 
upon  medical  matters,  all  political  subjects  being  excluded. 
Members  of  all  parties  are  aJmitted  if  they  be'on;;  to  the  medical  , 
protesMon.      The  roeetiogi  of  the  Medical  Conference  are  held 
WHdtly  at  the  leridence  of  Dr.  If  eaiy  lionvOle. 


A  PARlstAN  optician  recently  coBmeaeed  to  eheerve  daily  the 

exact  times  at  which  a  radiometer  in  his  shop  began  and  ceaicd 
to  rotate.  The  results  are  publiihed  daily  in  the  Tnnps,  and 
altliough  different  radiometers  cannot  well  be  compsrcv.!  with 
each  otiser,  thew  resalls  are  already  interesting.  Since  Decem- 
ber t,  when  thnfiiMaoliea was pttbltihcd,thefadiaBetcrstopped 
twice  entirely  during  the  daytime — on  the  8th,  during  a  thunder- 
itorns,  whidi  lasted  from  1.30  to  3  l'.  M.,  and  on  the  131  ,  from 
10  to  10.45  ^  •  daring  an  obscuration  produced  by  fogs.  The 
;  tfagM«(lhefiiatmo*evariesfrom8.i5to  ia35A.M.  acconl- 


ing  to  the  purity  i.f  the  atmosphere.  The  time  of  stopphlg  is 
£wrle»»  irregolar,  having  varied  only  from  3.30  ij  4  p.m. 

THK  halt  In  which  the  Acide'ny  of  .Sciences  nieet^  seems  lc» 
bi:  one  of  the  worst  vcntilite-d  r>i  n-.s  in  Paris.  If  the  windows 
are  closed  ths  members  are  stifled  with  heat  and  foul  air,  and 
many  of  the  members  have  a  hoiror  of  open  windows.  An  illus- 
trious physiok)gist  is  specially  remarkable  for  his  aversion  to  a 
currentof  liesh  air.  At  a  recent  sitting  the  following  colloquy 
on  this  subject  o'xurrtd  :  -"M.  Ijoulcy  :  Nous  sommes  ptongcs 
daus  un  air  irreipiriWe  ;  ce  n'est  pas  tenable;  et,  au  lieu  du 
gar,  je  diUire  qu'on  nous  rende  les  antiennes  hongieiL  M.  Le> 
verrier :  J'ai  redamd  I'ddaiiage  par  le  gaz  ;  mais  j'avais  reclatrt' 
anssl  im  autre  mode  d'sAratton.  Or,  rien  n'a  etc  chanp^  ^aus  ce 
r»pporf.  Cependant  nous  avon?  le  general  .\Iorin,  cn  huit 
j'.nr,  des  app;reils  convenables  de  ventilation  scraient  install^, 
^i  I  <n  \  julait.  M.  .Morin  :  Ah.'  en  huit  jours!  Ilyadix  ans 
queleur  insudlation  eit  d^cid^e  en  priacipe  1 1 1  M.  Leveirier: 
L'^t  acfuel  est  vnilment  honteux  \  II  n'y  a  pat  de  satle  auaii 
mal  vcn'ilec  juc  la  .!.•.?.■  ./<■  i' />::lilii!!"  If  .M,  Lcvcrrier  would 
enter  the  meeting-room  in  the  magnificent  new  buildings  of  the 
Royal  Society  during  a  meeting  of  that  teamed  body,  peihspa 
he  would  be  inclined  to  modify  liis  sUtleasent^  It  is  a  curions 
commentary  on  the  progress  of  tcience  that  in  Paiit  and  London 
the  most  ur  scientifically  constructed  budding's  arc  those  la  wfaidv 
the  Ieai.!cri  oi  science  carry  on  ihirir  dclibera  ions. 

li.\Ku.N  vo.v  I^()^MA.^^•,  presideu'.  oi  tlic  C*rienlal  .Must-.iui  ia 
Vienna,  has  received  a  letter  from  the  Ausiro-IIun^jrian  Consul 
at  Kbaitoum  giving  some  detaib  of  the  travels  ot  Fmm  EiTendi 
(Dr.  Schnitzer).  He  hat  visited  U-:inda,  Usoga,  and  Unyora, 
and  !,;ayci!  tVr  some  time  wit!i  Kiri^  Musa,  whom  he  Sf  c.iks  ol 
as  a  mcs:  wondciful  man,  wiih  a  considerable  pr.>portiun  of 
Ab)ss:nija  bl.oi  in  his  veins.  This  mixture  of  Abysrinian  and 
Mifo  blood  Dr.  Schnitier  is  inclined  to  think  accounts  for  the 
varied  traits  of  character  which  travellers  tell  us  Mtesa  exhibits, 
lie  -pcn'r.s  of  l.i n  .is  ?.  m.T.  of  Iiif^!'.  ■iKclIi^^caco,  but  like  all 
H'^roe-!,  a  ciulil  with  t  (jcf  in-lincts  ;  hii  iikuig  f^r  Cliristianity 
may  pc>-.>ibly  be  au  outcome  of  his  Abyssinian  blood.  Dr. 
Scimitxer  states  that  if  he  gets  safely  to  the  end  of  his  jonroty 
through  Nastnd^  M^jaago^  over  the  lake  to  Doflla  and  Lado, 
he  will  s«t  about  the  arrangement  for  pulilication  of  his  we'd- 
filled  diaries.  Dr.  NoU  of  Frankfort  will  publish  the  zoological 
results  of  his  travdf. 

A  CoMMI^^IoN  for  the  inve»ti^atii  n  of  the  pusiibillily  of 
making  a  canal  across  the  Isthmus  of  Darien,  left  St.  Nazaire 
last  month.  If  their  report  is  fisvounble  it  is  stated  that  the 
work  will  be  commenced  next  year. 

A  SPECIAL  society  for  sending  a  scientific  and  oommerdal 
expedition  to  thenoeiploied  parts  of  Asia  is  aboiA  to  be  focmcd 
at  St  Pelenbnif. 

Mr.  WiLtiAM  Jolly,  H.M.  Inspector,  has  reprinted  the 
p.i|'Ct'  he  read  at  the  B.A.  Glasgow  Meeting,  on  Physical  Edu- 
cation and  Hygiene  in  Schools.  Kcmpsler  and  COk,  London, 

are  the  puldishers. 

In  the  las',  sesiion  of  the  Berlin  Anlliropolof;ical  Society 
Prof.  Virchow  presented  a  communication  from  Dr.  Maday 
on  the  results  of  his  joomey  through  the  Malay  peninsufat. 
In  his  zi^i^ag  course  through  Ae  mountainous  region  he  le- 

pca'ediy  cncu mtcicJ  ^ava^e  tribe«,  disjlaying  many  points  of 
tesimbiance  with  tlic  Xigriios  of  the  Pliilip^-iine  Islands.  Two 
very  interesting  physical  peculiarities  of  these  savages  .ittiacted 
the  traveller's  attention.  The  first  was  the  unusually  prominent 
devcLopment  of  the  so-called  third  eye-lid,  a  feature  by  no  means 
ur.-ounr.un  a.rmii^-  many  familio  of  aiiimals  ;  and  tlio  tecond  a 
remarkable  inclination  sidewards  of  the  three  outer  toes.  This 
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latter  peculiarity  has  been  noticed  in  aevcxil  raaabeiB  of  the 
ape  family.  In  the  coune  of  his  trip  Dr.  Madiy  readied  whit 
he  regarded  as  the  highest  monntain  of  the  peninsula.  At  its 
foot  he  fcHud  the  moat  nametoaa  lenuint  of  the  prebiUoric 
MOmeika  ishebiteBls»  and  eacooMefed  flw  AnaM  **Bni,"  n 
np<?  .ihnve  the  human  size.  His  Meooott  poweit  a  special 
interest,  as  they  supply  the  first  accurate  detcHptlon  of  what  are 
proliably  the  otJy  continental  representatives  of  the  insular 
tribes  oC  the  Malay  Archipelago.  Prof.  Virchow  esliibited  alto 
a  Imnie  fbce-whed  vaiUllib  excavated  near  the  River  Spree, 
which  was  ornamented  with  oxen  heads  and  birds.  Among  a 
large  number  of  anthropological  objects  shown  to  the  Society 
were  a  Collection  of  outlines  of  ll:c  feet  of  iieKrocs  on  the  Loango 
coast,  showing  in  the  most  stiikiof;  manner,  by  comparison, 
widi  the  feet  of  Eanpeao,  the  crippUog  elbcte  of  modem 
costume. 

TuE  South  African  Exhibition  to  be  opened  at  Cape  "1  own 
on  March  15,  1877.  We  believe  that  Messrs.  R.  S.  Newall  and 
Cat  the  tadl>known  lightuiiif-ciNiductor  manufactnrcrs,  have 
received  the  con  tract  for  sapplyfaig  their  copper-rope  ligbtnins- 
Oonductors  to  the  (niil'iintjs. 

A  MECTINC  was  recently  held  in  Birmingham  of  the  Council 
in  conecthm  with  the  pwjecm  aqMii—i  for  that  town.  We  are 
glad  to  see  that  the  anangenent*  for  csnying  the  scheme  into 
execntieo  are  wdf  forwaid,  and  a  Committee  waa  appointed  at 

tlie  meeting  to  make  all  necessary  preliminary  arranfjtn-.cnt". 
The  proposed  plan  of  the  aquarium  seems  to  u?  all  that  could  he. 
deaired,  and  we  are  glad  to  see  that  Mr.  Hughes,  and  other 
apcahen  at  the  above  meeting,  showed  a  laudable  desire  to  make 
the  mstitntion  serve  Important  edncatiensl  pvrposeai  we  bopr, 
at  least,  that  it  will  not  degenerate  iolo  •  aacoad^mte  mnic-hall 
and  miscellaneous  rendezvous. 

Tus  French  government  estahUdrnd  aaay  years  ago  at 
AAcaa  aachool  to  irtiich  papila  are  sent  yearly  at  Its  expense, 
to  study,  in  sUh,  Greeic  ardueology.  M.  Jntei  Simon,  when 
Mini>t<r  of  PuMic  Instruction,  establiNhed  a  similar  schcol  at 
Kume,  for  luUan  arch«otogy.  Hoth  have  been  highly  success- 
fill.  Tlie  numl>er  of  works  sent  to  France  by  them  has  been  s<> 
great  that  it  waa  staled  at  the  last  aittii^  of  the  Academy  des 
Imcriplioos  et  Belles  Lettres,  that  M.  Waddingbm  has  deter- 
mined to  issue  a  special  [lerio  lidl  to  be  called  Attnah  cf  Ar,  h„- 
flfgjf  in  order  to  publish  the  contributions  of  the  Fellows  of  the 
tchoola  and  of  ether  Fkendi  afduBolagMi- 

A  oonRRSPONDrNT  wrttea  fhA  <m  Wedneiday,  about  ten 
minutestos  p.m.,  while  at  Blaclcwater,  near Yoiktown,  Hants,  he 
^udd^nly  saw,  not  sixty  yards  o(T,  what  appeartti  to  be  a  small 
ball  ul  Are  falling  from  the  heavens.  It  was  of  a  pale  yellow 
ooloar  at  first,  ciwnging  to  a  lovely  bluish  green  ;  then,  as  it 
approached  aeaicr  to  the  eatth,  it  iMcaaae  brilliant  red,  with  a 
lad  of  fire  of  the  colour  already  mentioned ;  and  finally,  when 
about  a  y;ird  from  the  ground,  it  seemed  to  go  out.  There  was 
no  expiosioo,  no  hissing  sound.  There  were  thin  clouds  in  the 
sky  at  the  time,  bnt  no  wind ;  and  very  few  stars  had  come  out. 
It  aboftly  became  too  dark  to  aicertahi  if  any  body  had  actually 
fallen,  or  if  the  explodii^  carbon,  or  whatever  it  may  have  been, 
liii!  If  ft  .my  n-..irl.  on  the  grass,  which  was  partly  under  water. 
.Several  fricii(l>  bail  noticed  an  aerolite  proceeding  from  north  to 
sonlh  in  the  direction  of  our  correqwadoit^  pOil^  about  the 
lime  when  he       the  fite-ball  falL 

The  intensity,  colour,  and  poIari.sat{on  of  the  diffuse  li^ht  of 
the  ^ky  in  Jillcrciit  (  :irt4  lus  recently  been  a  subject  of  study  l.y 
M.  Wild,  of  the  St.  I'etenburg  Academy,  who  has  endeavoured 
to  measure  it  with  a  somewhat  coapliatted  JutnmHnt  devised 
by  him  and  named  a  "nranophotometer."  Referring  to  the 
Academy's  BuUttin  for  the  account  of  this  instrument,  we  may 
here  give  brielly  the  results  at  which  M.  Wild  has  arrived  :- 
I.  Proceeding  from  the  sun  in  a  vertical  circle  northwards,  it  is 


fiwad  that  the  ookw  of  the  light  gradually  changes  from  the 
red  cod  of  the  spcetmm  towards  the  violet,  and  at  about  80* 
distance  from  the  sun,  it  reaches  about  midway  between  the 
Fraunhoiier  lines  C  and  D  (corresponding  to  a  wave-length  of 
ovoodsSnm.) ;  from  thete  on  to  thehcriiwitheealBlMigwiiilually 
goes  hack  towards  the  red  end  of  the  spectrum.  Tbn,  hi  St 
Petersburg  at  the  time  of  equinox,  the  sun  having  about  60* 
lenith  distance,  the  colour  tone  of  the  diffuse  light  at  8o»  angular 
distance  (in  a  vertical  circle)  is  mostly  pore  blue,  and  passes  oa 
either  tide  into  green.  J.  The  saturation  of  the  colour  a^ieait 
to  reach  its  maximum  at  90^  distance  from  the  tw ;  where  also 
the  degree  of  polarimtion  is  a  maximum.  On  either  side  of 
this  maximum  the  def;rcc  l>oth  of  polarisation  and  of  saturation 
of  colour  decreases  pretty  regularly.  3.  The  intensity  of  the 
diffuse  reflected  light  of  the  sky  appears,  on  the  other  band,  to 
beatitaleastataboutSo'diaianGeftomtheian,  and  ftoa  then 
it  facreaaes  less  quicldy  towards  ^  hoctaon  dnn  townds  the 
sun.  Thus,  while  at  140*  distance  from  the  sun  the  intensity  is 
about  five  times  greater  than  at  80*,  at  20"  distance  it  is  over 
•even  times  greater.  Southwards  from  the  sun  the  intensitj  is 
eoosideiably  greater  than  nocthwaids  for  the  same  distSMc. 
Thus,  at  diitanee  sondnmnis  it  Is  nsady  twice  as  fMttit 
the  same  distance  noithwBids.  These rtesarches are lieing futher 
prosecuted  by  the  autlior. 

T&B  "  photography  of  tones  "  has  been  aeeompRdied  bf  Dr. 
Strin  in  a  way  which  he  describe?;  in  A'^^^nJorfj  Anrtalem 
(No.  9,  1876).  One  variety  of  his  method  consists  in  fixing  a 
timing-fork  horizontally  with  its  bnndiea  in  vertical  pliMii 
them  ia  a  hole  bond  tiirangh  the  upper  branch  and  a  borfsCOlal 
beam  of  Vght  of  somewhat  larger  section  than  the  hole  is  directed 
on  this  from  a  heliostal.  Part  of  the  beam  p\ss€S  through  to 
a  tensitised  plate  in  a  case,  which  plate  is  made  to  move  rapidly 
in  a  hoiiiontal  direction  by  means  of  a  spring,  or  the  like.  Thus 
the  iuminoos  dide  (ca  the  plate)  whidi,  when.ihe  foik  is  vibrated 
and  the  plate  at  rest,  gives  a  vertical  Hue,  gives  a  horizontal  sinv 
OU5  line  when  the  p'a'e  is  put  in  motion.  The  rate  of  motion  uf 
the  plate  being  fixed,  there  will  be  a  dilTercnt  number  of  undu- 
lations in  a  given  space  for  each  fork  of  different  pitch.  The 
curve  haa  some  interesting  featuies  ;  thus,  it  ia  much  br^hter  at 
the  bends  dian  at  the  faitermedtate  parts,  the  motion  having 
been  si  )'*'er  at  the  punts  of  turning.  The  gradvial  retardation 
and  acceleration  are  clearly  shown.  Dr.  .Stein  finds  it  pos- 
sible to  photograph  all  ordinary  musical  tones,  and  even  those 
vibratkms  which  are  ahove  tlie  upper  limit  of  audition.  He 
applies  his  mediod  to  strings  alio;  fixing  on  these,  with  light 
iiupporis,  small  square  discs  of  blackened  mica  with  a  hole  for 
admission  of  the  light.  Several  cords  in  a  row  nmy  have  their 
periods  photographed  together  on  the  MM  plate,  the  mica  discs 
riling  one  above  another. 

The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  *.  Syket's  Monkey  ( t'.  'v,/;.'  va«/ 
from  West  Africa,  presented  by  Mr.  K.  Payne ;  a  Vervct  Mookcy 
(Cen^lJkiem  laiandii)  from  South  Africa,  prwaPUd  bf  Mr. 
Thos.  Mash ;  a  Khesut  Monkey  {Mataetu  nyihvmt)  from  India, 
presented  by  Mr.  J.  H.  Ivory  j  a  IIofTinann's  Sloth  {CMofiM 
Af^mattnt)  (torn  Panama,  present c  l  liy  Mt.  L  M.  nicViU'.on;  a 
Silver-backed  Fox  (Canu  ikama)  from  South  Africa,  presented 
by  Mr.  Richard  Ladd  ;  a  Common  ParadoKure  {Poradoxurut 
typus)  from  Bengal,  presented  by  Dr.  J.  B.; Wilson  ;  a  Black- 
headed  Gull  [Larmt  fU^ndiU),  European,  presented  by  Mr. 
James  Smart  ;  two  Jardinc's  Parrots  (P(X<\ePha!us  ^^uhtlnr)  from 
West  .Miica,  two  Indian  Ko\i\n%  (Geo<u:hia  cUrina),  two  Retl- 
crowned  Jay  Thrushes  {^Garmtax  ru/iceps),  a  Horsfield's  Moun- 
tain Thrash  (Afya^mtm  ktnifitUS\  (torn  India,  pordiased  ;  a 
Red  Coatl  (Mums  mMdnn^  kam  Sooth  Aaserica,  seven . Double- 
spurred  FkanooliBSB  (/hmwifimrr Wnsfcemflw)  from  West  Aftica, 
deposited. 
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SCIENTIFIC  SERIALS 

Mtmork  dtUa  Stcit/i  ilfgli  Spatroscofisti  Italiani,  for  September, 
1876^  BMrtf"*"  a  paper  on  the  absorption  spectrum  of  the  colour- 
w  BUlten  of  levenil  mollasci,  bjr  Antonio  ud  Giovanni  De- 
Ncgri.  The  authon  ihow  that  the  ootoninf  matter  of  the 
viridis  givet  the  aame  absorption  tpeclmm  as  chlorophyll, 
and  that  the  colourii^  matter  of  other  molluscs  is  identical  vege- 
table  colourinc  matters,  or  their  d«ri«ati«M.— A  tabk  of  the 
lolar  ipota  and  faculx  observed  at  Ftlciwa  la  Ai^init  and  Sep- 
tember. On  at  least  half  the  daja  than  was  an  absence  of  spou. 
The  spectroscopte  image  of  the  tna's  limb  as  seen  at  Rome  in 
January  and  FehnMi/i  i^5»  aooomnanica  this  oamber.  — Prof. 
Serpieri  continoea  Ms  paper  OH  th«  MMrmoioaa  of  tiwaodiaeal 
liglit,  by  G.  Jones. 

October. — This  number  contains  a  vety  quaint  (irawuic«f  (1m 
■im  taken  from  Kircher's  "  Mwdat  Snbterrsnen^  "  It  represent* 
•  whericsl  body  covered  leldl  Sancf^  bright  spots  of  light,  and 
pan  of  smoke  giving  the  appearance  somewhat  of  facula.  spots, 
and  pruminences. — Spectroscopic  and  direct  observations  of  ttic 
ran  made  at  PalenMO  in  August  and  September  last,  by  PioC 
Tacchtni.  He  lenafka  that  the  height  of  the  chroaaephon^ 
ahont  13",  seems  greater  than  is  usual  at  the  minimum  snnspot 
period  where  hitherto  a  diminution  has  been  noticed,  the  eruptions 

vane  aataUer  in  nnmber.  Prof.  Serpieti  ooatiwtee  hie  paper  in 
Ihiaanatber. 

Po/iflcnJi^rffU  .tiiriiilm  dfr  Phys'k  util  Chemii,  No.  10, 
1S76. — On  the  hf^^l  conduction  of  Rose's  vavinirs  ami 

the  d.'pcrnlinee  of  their  qwdfic  lieat  on  tetiiper:>turi-,  liy  M. 
Winkrlm.inn.  —  On  the  alMolute  changes  of  ph  ise  in  rcll^^ction  of 
linht,  ami  on  the  theory  of  reflection,  by  M.  Wernicko.  Tl'.c 
electric  conductivity  of  chlorhydric,  bronihydric,  atvd  ioJhydnc 
acid,  ani!  of  su!|<huric.  phosphoric,  oxalic,  pyrotartaric,  and  acetic 
acid  in  aqueous  solution.'?,  by  M.  Kohlrausch  — On  the  transverse 
vi!>rations  of  liquid  films,  by  M.  Metde.  -On  the  pVio'utjrnphr 
of  the  less  refran^jible  parts  of  the  solar  spectrum,  hy  MM.  Vojjel 
and  Lohse.  (in  thf  numlwr  of  electric  materi.iK.  iiy  Nt.  Neumann. 
— On  anhviirule  sulphuric  acid  and  a  new  hydrate  1  if  sulphuric 
acid,  by  M.  Weber.-  -Remarks  on  .M.  v.  Oettinj^eii's  paper  on 
temperature  and  adiahata,  by  M.  Clausiu<.-  -On  the  smalle»t  de- 
flection in  t!-?  pris  ii,  liy  %f.  I.nmnnel.  -On  the  momentary  illu- 
mination in  ol''<erv;i'iiin  of  light  wave  streaks,  l)y  M.  Mach.  •— On 
a  liiiionieter  e.vpcrmieii(,  by  .M.  Kiuss. — Safety  arrangement  for 
hydrogen-making  apparatus  for  avoidance  of  oxjbjrdro^en  explo- 
«MdM  ««  aillafeof  the  gm^  bf  M.  Roainlidd. 


SOCIETIES  AND  ACADEMIES 

London 

Royal  Society,  December  14. — "  Note  on  the  Photographic 
Spectra  of  Stars."  Hy  William  Huggins,  D.C.L.,  LL.D., 
F.K..S. 

In  the  year  1863  I'r,  Miller  and  myself  obtained  the  photo- 
graph of  the  spectrum  of  Sirius. 

"  On  Januiry  27,  1X63,  and  on  March  3  of  the  same  year, 
ift  hcn  the  spectrum  of  this  star  (Sirius)  was  caused  to  fall  upon 
a  .sensitive  collodion  surface,  an  intense  spectrum  of  the  more 
refrangible  part  was  obtained.  From  want  of  accurate  adjust'- 
ment  of  the  focus,  or  from  the  motion  of  ihc  star  not  lieinsj 
exactly  compensated  by  the  clock  movement,  or  from  atmo- 
spheric tremor,  the  spectrum,  though  tolerably  defined  at  the 
edges,  presented  no  indiciiiuns  of  lines.  Our  Other  investiga- 
tions have  hitherto  prevented  us  fr«n  continniog  these  expcri* 
mcnts  lurthcr ;  but  «•  baw  iiot  abandoned  our  fatttofieii  of 

pursuing  them."  ' 

I  have  recently  resumed  theeo  emecimcnl-s  by  the  aid  of  the 
18-inch  speculum  belonging  to  the  Koyal  Society's  telescope  in 
my  poascikiion.  Considerable  delay  has  arisen  from  the  necessity, 
for  Uiese  observations,  of  a  more  uniform  motion  of  the  driving 
clock.  For  this  purpose  Mr.  Howard  (jrubb  has  successfiUly 
applied  to  the  dock  the  control  of  a  seconds  pcnduhtm  in  electric 
connection  with  a  ddenaldodt.  TUeiiyaieBiraikBqQitaaidii- 
factorily. 

The  prisms  employed  are  made  of  Iceland  spar,  and  the  lenses 
of  quartz.  After  an  extensive  trial  of  different  photographic 
jjToccsses,  preference  has  been  given  to  dry  pl  ites. 

The  Mpatatu  ii  10  anaagcd  that  a  solar  or  electric  ipectnmi 
can  bstuoiaatfMiaawpMle^  fat  tbeparpoae  of  eaa^iiiaw» 


with  the  s|)ectrum  of  the  star.  Spedia  hawa'been  obtained  «C 
Sirius,  Vega,  Venus,  the  moon,  &c. 

I  do  not  purpose  in  this  preliminary  notice  to  describe  in  detail 
the  arrangements  of  the  special  apparatus  which  has  lieen  con- 
structed, nor  to  offer  in  their  present  incomplete  state  to  the 
Koyal  Society  the  results  of  the  experiments.  StUl  I  ventnie 
to  hope  that  even  in  this  early  stage  of  the  inquiry  the  caluged 
copy  of  the  spectrum  of  Vega  \\m  Lyrx)  whidi  aocnamaMica 
this  note,  nay  aot  be  i^Med  aa  altogetber  mnngcuqr  of 
attention. 

After  exposure  to  the  light  of  Vega  the  dry  plate  was  allowed 
to  remain  in  the  instrument  until  the  fotlowiug  morning,  when  a 
solar  spectrum  was  taken  upon  it  through  the  half  of  the  slit 
which  nad  remained  closed  when  the  instrument  was  directed  to 

the  star. 

The  photograph  shows  seven  strong  lines  all  of  them  slightly 
shaded  at  the  tioes.  The  tno  liaca  which  are  least  refrangible 
coincide  with  two  known  lines  of  hydrogen  in  the  solar 
spectrum. 

It  is  expected,  by  means  of  an  apparatus  now  in  the  course  of 
construction,  to  obtain  also  any  finer  line  which  may  be  present 
in  the  spectrum  of  this  star,  as  well  as  to  extend  the  photographic 
method  to  stars  which  are  less  bright. 

I  need  not  now  lefier  to  the  many  important  gueations  in  con- 
ncdioa  with  which  pholegmplile  obeervatioM  oi  itan  any  be  of 
vahie 

Ar^thropological  Institute,  December  11. — Col.  Lane- Foa, 

president,  in  the  chair. — The  followintj  new  members  were 
announce!  : — kcv.  A.  H.  Sayce,  G.  Tippets,  and  T.  F.  Pea» 
cock.  The  fallowing  paper,  by  H.  11.  Howorib,  was  read  t— 
On  the  ethnology  of  the  Geruians  ;  Part  1.,  The  Saxons  of 
I.gwcr  Saxony.  The  author  contended  that  the  Saxons  north 
of  the  Elbe  were  immigrants,  and  of  the  same  race  as  tho^ 
south  of  that  river,  and  that  the  Saxons  were  not  indigenous  to 
Hanover  or  NVcstphali.'s  but  colonists  or  invaders.  This  he 
proved  by  the  topography  of  those  disiricti  and  by  the  names 
of  men,  things.  &c.  He  pointed  out  also  the  strong  differences 
fietween  the  old  .Saxons  and  the  Saxons  whi  invaded  Kngland. 
He  referred  to  Spniner's  Historical  Atlas  for  the  definition  of 
ihc  ancient  limits  of  the  Saxon  peo|des.  —  In  the  discussion 
which  fillowed  Mr.  Hyde  Clarke  oppo>ed  the  author's  view», 
and  considered  that  in  these  matters  we  bad  no  better  authorities 
than  those  heretofore  accepted. — A  paper  on  the  Javanese,  by 
M.  Kichl,  who  had  residea  there  for  some  time,  was  also  read, 
and  interesting  accounts  of  the  religion,  custom.s,  agriculture, 
&c,  of  the  Javanese  were  given.  Mr.  Campbell  also  spoke  on 
tbesufajecit 

PbyaiMl  Bocioty,  Deeeoifaer  a^— Prof.  G.  C.  Foeter,  pieti. 
dent,  in  Oe  diair.— Tha  lbUo«ii«  caadidale  ma  eHeelad  a 
member  of  the  Society :— G.  Wddanar  von  Taastimanii.— M. 
Janwen  Made  a  brief  oenimiilcatioi^  to  FwA,  with  tafincMe 
to  a  BNibod  whicb  ha  hae  piopceed  to  ibe  Acad^mia  dee 
Scieacea  for  tsccrtshiing  iriictner  pbmeta  ical^  cxiit  between 
Mercury  and  th«  9m.  Mm  flMMloalng  (he  iovociaaoa  of 
photography  fim*  M  ailwituBitaJ  potat  01  vitw  he  eapiabwd 
his  reasons  iiar  hoping ttot  aMiiea  of  eolwr  piholaa8pfa%  taken 
regularly  at  Iniervaiaof  about  tiro boma  at  a  mancr  of  pfanct 
on  the  wwlliri  Hiifefw  awiM  ciMddttNtlodetMBlMfhiii|Mitieai 
At  It  fi  MOMMiy  that  aadt  obwrvatlowe  be  iMde  at  eevenl 
placet  and  In  icaanl  eoantriaib  M.  Janssen  hopei  that  other 
conaliictbaildea  Fkaaoi^  will  «n  kng  arrange  to  bate  aach  a 
seiiMof  ofaacmiiooattlMii  aad  b«  eoniidefa  that  in  a  ftw  yeaia 
the  dRHBaalar  ncbnt  wottM  drat  be  explond  with  a  certainty 
wUdi  canld  aot  peiribly  be  attained  by  any  oAer  method.  Ha 
ediifaltad  aono  «  the  original  pbotograpln  talten  in  Japan  of 
the  tnunit  of  Veaw^  aad  explained  the  advaalan  of  plactngs 
gratiag  to  ftent  of  tiw  caaMn»  to  fludar  to  eundnala  itaor* 
tion.'— Iff;  CloelMa  Aowed  the  epoetrani  of  a  bbbB  tpecnacn  oi 
chloride  of  ^alBma  whidihe  badieceiTed  fiOB  HsdiaeavcKr.'hf. 
LeooqdeBoidiaBdiaB.  Thediteaeiiyof  thieaMialiiaf  pewaHer 
interest,  ai  M.  Mcaddief  bad  picvioMfy»  fpiMB  flteewUdu  eoMd* 
deiationt  aiterted  It  to  exist,  and  had  also  correctly  ^vaaaoaeof 
Ut  chenieal  aad  physical  propoties.  TbeauHt;pRiatoeBtlfaie  to 
the  ^ecMat  waa  a  bi%ht  line  in  the  blae  eonewhat  more  n^aa* 
gibto  OiB  that  of  {ndhua— Mr.  Lodge  briefly  deeciibod  a  nodel 
whidi  ha  haadeiignad  to  ilhrtiata  low  of  electricity  te.,  and 
hesbowedbow  nnilar  oouidefatfaMa  can  be  applied  to  tbocMO 
of  thmiMlaclrie  carrents.  The  model  in  lU  siaiplirt  fan 
cOMhti  of  aa  endfcM  cord  paisiiu;  over  four  pulUci,  and  en  one 
tfdo  aflhe  ivaio  thna  fonied^it  paiiea  thnagb  a  teiiea  of 
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bultoM  hdd  ia  their  positions  hf  ri^  mds  «r  dntk  •triigi, 
aoomdingai  tbey  represent  lajren  of  a  eoadvelliig  «r  iio»<oii« 
dactinf  mbtluoc*  Vntenconidewl  In  conMcAw  wHh  llicnno* 
electricity,  the  button*  are  unuaed  to  owfllate  oa  tha  oovd,  and 
irtheymo**  inowdfaeetioairltligraucr  «dod^  dui*  in  tbe 
other,  the  cold  iriUtand  loam*  h  tlttftnMrdmcsdon.  Now 
at  kjnactioa  of  copper  and  iroa  an  «Myniin«tf(c«l  oedllatioB  of 
tha  molacolcs  must  eniue^  and  lbs  coid,  or  dtctric  cnnca^  wVH 
advaoee  when  two  juoetioas  ate  at  dUTeneat  tcnpentnct.  Mr. 
Lod^e  showed  expetinwntally  that  for  a  given  dUftiMce  of 
tempentture  the  mexinnm  thermo  electric  corrent  is  obtained 
whffi  ooa  of  the  junctions  is  at  aSo*  C,  and  beyond  this  point 
the  anowit  of  deBtetioa  deeveasn.  This  fact  led  Sir  W. 
Thonsw  to  diieover  tbe  convection  of  heet  hf  ekrtirieiry; 
tint  is,  if  «•  have  a  circuit  compowd  of  copper  and  iron 
and  one  of  the  junctions  be  at  the  above  teroperatme,  the  cur- 
tent  ia  passing  from  hot  to  cold  in  the  iron,  or  from  cold  to  hot 


in  the  copper,  absorbs  heat.  This  fact  was  experimentallv  illns- 
Ira  ted  by  Mr.  Lodae-  A  strip  cf  tin  plate  is  symmetrically  bent 
•0  sa  to  neatly  toaA  tbe  two  neaa  of  a  thermopile  and  is  h<9ited 


at  tbe  bend  by  steam  paieing  through  a  biass  tube  oa  one  side 
(not  and)  of  the  tbenaopila  and  kept  cold  by  a  corrent  of  water 
on  tbe  ccber  side.  As  the  arrangement  i«  symmetrical  no  current 
is  found  to  paiB  fhrangh  the  thermopile,  but  when  a  powerful 
voltaic  cnneat  passes  Uiraa^  the  stnp  fit  nactal,  a  distinct  de- 
flection of  tbe  needle  is  observed  in  aoooidaBce  witb  the  above 
hw. 

PBILADSLrifIA 

Academy  of  Natural  Sciences,  Tune, — I\of.  Cope's  f  furth 
contribution  to  the  liis'ur)' of  tlie  exi^iinp  ("etacea,  (icscriUci;  now 
>[:fcieR  of  (ih.hi.icci'halu',  riinrxni,  nnd  I^^cn  irhynchu';.  lie 
al'o  descrilKd  ijuly  25)  a  new  f.issil  ^-enus  of  Camelidx,  IVoto- 
labisb  with  tlirce  upper  incisors  on  (a  -h  sidcb 

Paris 

Academy  of  Science*,  December  ti.— ViGe>AdnuaI  Paris 
m  tbe  eliaii;— The  following  papers  were  read :— Theorems 
relating  to  couples  of  segments  niking  a  conMant  leng*h,  talcen 
the  one  on  a  tangent  of  a  cnrvr,  and  tbe  other  01  a  normal  of 
another  curve,  the  two  curves  being  of  any  order  and  class,  by 
M.  Chaslca.--On  the  composition  of  gla.ss  and  ciyual  among  the 
ancients,  1^  H.  Peligot  lie  proves  by  (juo'ii'ioa  and  chemical 
analysis  that  the  glus  of  the  andents  Uiflrt^red  importantly  in 
compofiiioo  from  the  ordimiy  glass  of  to-day ;  the  proportion 
of  lime  wa»  much  smaller  (our  good  glasses  contain  12  to  15 
per  cent,  of  ther  weight  of  it).  Further,  no  test  or  analysis 
proves  that  the  true  crystal,  the  English  Jfint  glats,  was  known 
to  the  ancients.  The  honour  of  its  invention  belongs  to  us. — 
Getteral  method  of  analysis  of  the  tissue  of  plants,  by  M.  Fremy. 
lie  finds  the  principil  tissues  of  pUnts,  after  exhaustion  by  neu- 
tral solvents,  to  be  formed  by  organic  as<ociatinn  nf  (i>  ccilalo- 
ric  bodies  (cellulose,  paraeellvlafe,  metacellnlosc) ;  (2)  vascnhise ; 
(jlctttose,  (4)pectosc,  pectatcof  lime,  (6)  az'itibe>l  subitances, 
(7)  various  mineral  ma'tcrs.  lie  i  >dicates  the  rengcM  for  each. 
—On  a  polymer  of  oxide  of  ethylene,  by  M.  Wurtr. — Results 
obtained  on  phylloKcrised  vines  by  their  treatment  with  sulpho- 
carbanate«.  manures,  and  compression  of  the  cc^und,  by  M. 
Mare«. — M.  d-  l^esteps  presented  a  report  by.M.  l^iudtireon 
the  results  of  hia  exploration  of  the  Tuni<.iin  Chotts.  An  extract 
from  an  Arabic  manus^ipt  foum!  Nafta  shows  that  the  sea  at 
onetime  reached  to  that  place.  M.  Kouflaire  points  out  the  ad- 
vantages of  ihc  new  proiL-cl. — On  the  laws  ol  nnimlse  {^n/r^uttf- 
mtlU\  to  plant*,  by  M.  liaillon.  — A  new  chapter  adde<l  to  the 
history  of  hybrid  ACgilo/'S,  by  M.  Godron. — Reiearclirs  <>n 
the  structure,  the  modes  of  formati'^n,  and  some  j>otnts  relative 
truhcfunctionsoffheurn*  in  Kefimlhts diitiUa'oria,  by  M.  Kdivre. 
The  urn  is  a  special  formauon,  std  foitnt,  belonging  hi^tolejgi- 
cally  to  the  foliaceous  ty]>e,  derived  from  the  (tednncle,  which 
ilfclf  is  a  continuation  of  the  median  ncnrure  of  ih--  fo)i.ir  lamini. 
The  complex  liquid  of  the  urns  proceeds  frim  the  plan?  itself;  and 
liquid  poured  into  the  urns  is  partly  absorlie  l.— On  the  caries  of 
bones,  by  M.  Brame. — Rescareheson  the  vitality  of  theeggsof 
phyUoaera  (third  communication),  by  M.  Btlbiani.  The  upper 
limit  of  temperature,  at  which  the  eggi  are  ret>dered  sterile,  is  45^ 
(The  expcrunents  were  made  sriih  hot  water.)  The  eggs  and 
insects  brought  oot  of  tbe  ground  die  quickly  on  being  exposed 
in  a  dry  pUcc  Thr  epgs  by  (rea«  m  of  the  chi'ine  of  their  outer 
envelope)  present  mach  greater  resistance  to  destructive  agents 
than  the  individuals  fully  developed  ;  and  the  germ  or  embiyo 
is  less  surely  affectei  by  large  doses  of  poisonous  vapour  actmg 
fiK  a  short  time,  than  faf  small  dosei^  actiof  itow^  and 


tinuotisly.— On  aome  prccMWi  indicated  hf  ttoKaHSm*,  fw  pre- 
servatioaoftbevinesandibr  tiie  ttSttabotavaof  wines,  by  M. 
Faulet.— On  tbe  geometric  conttmctian  of  tbe  pvewaies  wlriA 
are  borne  by  seweral  plane  dement*  whidi  ero«  at  the  aeiBe 
point  of  a  body,  by  M.  Boostinesq.— Note  on  tbe  htcgratioa  of 
the  equation — 

{x.iy  -  v./.i  )!■'  +  <  ( >y)  ~  <i\ {<''  +  />'-<■-  1  ■--'/>  -  ./-v(.i '  +  h-x  i-e'jA^'O, 
by  M.  Allezret. — On  the  s]>sc:rum  of  the  new  star  of  the  con- 
stelUtion of  Cygnus,  by  .\l.  Comu.  [See  scp.ir.ite  article  ]— Note 
on  the  correction  of  varLiiions  in  the  workinij  of  astronomical 
pendulums  arising  from  ditTerences  of  atmisplieric  p'c<sufi^  by 
M.  Redier.  Above  the  hob  is  Axed  an  aneroid  barometric  cai^ 
and  a  mus  connected  with  the  flexible  wall  of  this  rites  or  falls, 
thus  compensating  the  eifects  of  the  presnire. — Nite  on  the 
theory  of  the  radiometer  ;  extract  from  letter  of  ^f  r.  Croolces  to 
M.  du  Monccl. — I.it)cration  of  ammonia  observed  after  rapture 
of  ccrt-iin  bars  of  steel,  by  M.  Bami.  This  was  verified  with 
red  litmus  and  yc'low  turmeric  paper ;  which  appliel  to  the 
moistened  fracture,  changed  to  blue  :\n  I  hrown  respectively. 
Bubbles  of  gas  rose  from  the  moistened  .surf  ice  during  a  quarter 
of  an  hour.  The  effect  is  got  in  B  :s<:cmer  steels,  and  in  steels 
obtained  from  the  Siem<>n'ii  furaarc.  M.  Diubrei  remariccd  that 
M.  Fremy  had  observed  the  liberation  of  ammonia  from  steels 
in  the  cold  sttte  in  pr.;sence  of  tleam.  M.  BoussingauU  had 
uiM:ovcre<l  nitrogen  in  all  the  meteoric  iroru  he  had  ex- 
amined, and  M.  Cl.Ki  had  f-nitid  ammonia  in  the  state  of  chlor> 
hydrate  and  cirlwinj'.e,  in  the  meteorites  of  Orgueil.  He  thinks 
the  ;;ascuus  ImiiMci  iii  licaicd  afso  the  presence  of  a  gas  less 
s  iIuMl-  in  wMzT  ilian  arnmonia. — Researches  on  the  urci  of 
the  blood,  by  M.  I'icard.  There  are  in  arterial  blood  two  ciif- 
fetent  substancL-,  1>>tlt  deeompossd  by  Milon'^  rea;;;ent  ;  the 
one,  very  destructible,  disappears  almost  comple'ely  in  the  c  ipil- 
taries  ;  the  Other  is  fixed,  resibiant,  aitd  exists  in  venous  blood  in 
the  same  quantity  as  in  arterial  (it  is  probably  tbe  urei  of  the 
blood) — (jn  the  fixed  cells  of  tendons,  and  their  later.il  proto- 
plasmic expansiois,  hy  M.  Renant.— Oa  a  dust  shower  at 
Boulogne  on  October  19,  and  on  the  mo  !e  of  formUio^  of  earthy 
ri)M>  in  qeneriL  The  dust  w.i^  mostly  of  d^ns  of  various 
tiii.r  sc  ipic  algx,with  grainN  <>r  siil-a  ani  linw;  it  was  pr.tbaUIr 
r-\i  ca  from  the  beach.  He  thiiiVs  the  organic  milter  in  such 
showers  is  nut,  ;is  often  supp  isel,  derived  from  t'lie  air.— The 
height  of  the  quuemary  glacier  of  La  Piqne^  at  Uign^res-de* 
Luchon^  by  M.  Piatte. 
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Dn.  SCHUEMANN*S  DISCOVERIES  AT 

MYCEN^ 

OF  all  the  archaeological  discoveries  which  this  nine- 
teenth  century  has  witnessed,  that  which  Dr. 
Schlicmann  has  just  reported  from  Mycena;  will  certainly 
be  regarded  as  among  the  most  Important  Indeed,  as 
tiirowing  a  light  on  those  early  days  of  Greece,  the  glories 
of  '.'  liich  arc  reflected  in  the  Homeric  poems,  it  will  stand 
pre-eminent,  and  cast  even  the  researches  made  by  the 
same  ardent  explorer  at  Hissarlik  into  the  sliade.  There 
was  in  that  case  always  some  degree  of  uncertainty,  and 
even  his  most  sincere  admirers  and  sympathisers  could 
not  bat  feci  that  among  the  successlvdjr  disinterred  cities 
it  was  doubtful  which,  if  indeed  any,  was  the  Troy  of 
the  Iliad,  and  whether  "the  treasure  of  Priam"  was  in 
reality  that  of  the  unburied  father  of  Hector. 

At  Mycenae,  on  the  coBtiary,  the  claim  of  the 
ruins  which  bear  that  name  to  be  regarded  as  the 
representatives  of  the  ancient  city  founded  by  I'erscus, 
the  massive  walls  of  which  were  built  by  the  Cyclopes, 
appears  to  be  indisputable.  It  is  true  tint  Stmbo  rdates 
that  not  a  vestige  of  the  town  had  sur\  ivcd  to  his  time, 
bat  the  accotmt  of  Pausanias  fully  identities  the  spot 
where  modem  geographers  place  Myceoae  as  havingbeen 
in  his  days  the  traditional  site  of  the  city. 

'*  In  returning  to  Trctus,  on  the  way  to  Argos,  the  ruins 
of  Mycenae  arc,"  he  says,  "seen  on  the  left,  nor  is  there  any- 
thiog  recorded  of  greater  antiquity  ID  the  whole  of  Argolis. 
When  Inacbnswas  king  he  called  the  river  which  flows 
by  after  his  name,  and  consecrated  it  to  Juno.  In  the 
ruins  of  Mycenx  is  the  fotmtain  called  Perseia.  There 
are  also  the  tmdergromd  baitdings  of  Atreos  and  his  sons, 
in  which  were  kept  their  treasures.  There  is,  too, 
the  tomb  of  Atreus  and  of  all  those  whom  yEgistheus 
slew  at  the  banqaet  after  their  retmn  with  Agamemnon' 
from  Troy.  As  to  the  tomb  of  Cassandr.i,  it  is  dis- 
puted by  the  Lacedamonians  who  live  about  Amychi. 
Bat  there  is  the  tomb  of  Atreus  himself  and  of  the 
duufioteer  Eurymedon,  and  that  fai  which  Teledamus 
and  Pdops  He  together  (who  were  the  twin  sons  of 
Cassandra,  and  were  slau^litcrcd  as  infants  by  ^l-^gis- 
tbeus  at  their  parents'  tomb),  and  the  grave  oi  Electra. 
Btit  Clytemnestra  and  iCgitthens  were  boried  a  little 
without  the  walls  as  they  wore  not  thou;;ht  worthy  to  be 
intened  within,  where  Agamemnon  himself,  and  those 
who  were  datn  with  him,  He." 

Such  was  the  legend  1.700  years  ago,  and  making 
all  allowance  for  the  reconstruction  of  history  or  legend 
to  vditch  local  guides  are  so  prone,  there  is  enough  to 
show  that  a  strong  tradition  remained  upon  the  spot  of 
an  early  race  of  kings  whose  deeds  were  famous  in  the 
then  remote  days  when  the  Iliad  was  composed. 

Kven  now  the  gate  with  the  lions  stiU  stands  in  the 
Cyclopean  wafls,  tlie  sabterranean  buOdlngs  and  various 
sepulchres  still  exist,  and  the  tradition  of  the  treasures  of 
Atreus  and  bis  sons  appears  not  to  have  been  without  a 
good  Ibandation.  Who  were  die  occapants  of  the  tomhe 
now  riHed  by  Dr.  Schliemann  must  of  course  be  conjec- 
tured, but  he  seems  to  have  brought  to  light  more  than 
Vol.  zv<— Na  374 


one  of  the  kings  of  the  golden  city,  SMM  than  one 

Until  we  receive  photographs  of  tfie  various  objects 
diseuvered  in  the  tombs  it  is  idle  to  speculate  i:pon  tticir 
forms,  which  are  of  course  but  vaguely  described  in  a  hur- 
ried account  saeb'as  that  fumisihed  to  die  Times  by  Dr. 
Schliemann.  Though  many  of  them  appear  to  be  novd 
in  character  and  the  general  contents  of  the  graves  ridi 
beyond  all  comparison,  yet  the  resolts  of  the  excavatloM 
do  not  as  yet  appear  to  be  at  all  out  of  harmony  with 
what  mij^hi  have  been  predicated  of  the  contents  of  a 
roy.il  tomb  belonging  to  what  prehistoric  archaeokgists 
would  term  the  close  of  the  Bronae  period  of  Greece — a 
country  where  notoriously  much  allowance  must  be  made 
for  K.n  ptian  influences.  The  bronze  knife,  the  curious 
bronze  dagger,  the  bronze  swords  and  lances,  the  former 
having  scabbaords  ornamented  with  gold,  the  gold-covered 
buttons,  which  from  the  description  would  seem  to  be 
not  unlike  those  found  by  Sir  K.  Colt  Home  in  some  of 
our  Wiltshire  barrows,die  long  flakes  or  knives  of  obsidian, 
the  style  Ot  ornamentation  nf  the  gold  with  impressed 
circles  and  spiral  lines,  are  ail  in  keeping  with  such  a 
period.  But  though  in gienenlliannony  wjth  wlut  might 
have  been  eaqiected,  then  are,  as  already  observed,  alio 
important  and  special  features  of  novelty  in  the  dis- 
covery. 

The  unprecedented  abundance  of  the  gold  ornaments, 
the  masks,  the  great  diadems — which  possibly  may  throw 
some  light  on  the  Scandinavian  Ijronze  ornaments  which 
go  by  that  name,  and  also  on  the  Irish  gold  "  minds  "  and 
the  golden  crosses  in  the  form  of  laurd  leaves— the  silver 
sceptres  with  the  crystal  balls,  the  engraved  gems,  the 
vases,  the  great  gold  pin  with  the  female  figure  crowned 
with  flowers— possibly  the  Juno  Antheia  worshipped  in 
the  city  of  Ar^— in  fact  the  whole  find  will  attract  the 
attention  of  both  classical  and  prehistoric  antiquaries. 

The  pottery'  discovered  appears  also  to  be  of  peculiar 
iabric  and  material,  and  will  no  doubt  contribute  mnch 
to  oar  knowledge  of  ancient  fictile  art  As  all  die  originals 
wQl  go  to  enrich  the  already  important  Museum  of 
National  Antiquities  at  Athens,  it  will  be  mainly  from 
photographs  and  drawings  that  these  wonderftd  Otjeet* 

will  be  known  in  this  country.  Let  us  in  passing  express 
a  hope  that  the  photographic  and  artistic  representations 
of  the  Mycena?  treasure  may  be  more  satisfactory  than 
those  which  constitute  Dr.  Schliemann's  Hissarlik  Album. 

With  regard  to  the  antiquity  to  be  assigned  to  these 
interments,  it  will  be  well  to  bear  in  mind  that  they  lay  at 
a  considerable  depth  below  the  slabs  first  discovered  by 
Dr.  Schliemann,  die  ground  beneath  irfikh  he  origi< 
nally  regarded  as  virgin  and  undisturbed  ;  that  above 
these  slabs  lay  a  great  thickness  of  dibris^  probably 
aceumnlated  at  a  dme  when  the  city  was  inhabited,  and 
yet  that  Myceme  was  destroyed  by  the  Dorians  of  Argos, 
about  n.c.  468,  at  a  period  so  early  in  Greek  history  that 
no  authenticated  coins  of  the  city  are  known.   It  seems 
to  have  been  from  the  depth  at  which  the  interment  lay 
that  they  escaped  the  researches  of  former  excavators, 
I  including  Lord  Elgin,  upon  the  site.    The  reputed  tomb 
j  of  Theseus,  which  was  rilled  by  Cimoii  the  Athenian 
I  the  year  after  the  destmction  of  Mycena-,  must  have 
lain  nearer  the  surface,  but  the  bronze  spear  and  sword 
1  which  were  found  in  it,  and  which  were  brought  with  the 
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bones. in  trimnidi  from  Scyros  to  Athens,  point  to  its 
having  belonged  to  much  the  same  period.  The  spear  of 
Achilles  in  the  temple  of  Minerva  at  Phaselis,  and  the 
sword  of  Memnon  in  the  temple  of  ^Esculapius  at  Mio- 
mcdia,  were  also  of  bronze,  of  which  metal,  as  Pausanias 
observes,  all  the  weapons  of  the  heroic  age  were  made. 
Had  Augustus  but  known  of  the  buried  tieasuits  of  My- 
cenn  when  he  was  collecting  the  Arena  Ntroum  for  his 
museum  at  Cnprca,  the  rcMiidMi  of  Dr.  SchUenann 
might  have  been  in  vain. 

As  it  is,  he  is  to  be  oongratuhtted  not  only  on  the  ex- 
tent and  importance  of  his  discoveries,  but  also  on  his 
investigation  having  brought  to  light  those  horned  Juno 
idols  which  he  anticipated  finding.  His  theory  of  some 
of  the  owl-likc  figures  from  Hissarlik  bearing  reference 
to  the  name  of  vXavK&rtr  *A^tnj  has  met  with  more 
ridicule  than  it  deserved,  and  if  the  discovery  of 
these  homed  Qgures  of  ^omtu  nima  'M^  should  be 
substantiated,  Dr.  Schliemaim  wilt  be  fiuily  entilded  to 
claim  the  victory  over  his  adversaries.  Under  any  cir- 
cumstances both  he  and  his  no  less  enterprising  help- 
meet deserve  the  most  cwdial  thanks  of  all  achdacs  and 
antiqnaiiea.  J.E. 


PESCHEL'S  ''RACES  OF  MAN" 

The  Races  of  Man  and  their  Geographical  Distribution. 
From  the  German  of  Oscar  Veschd.  (London :  Henry 
S.  King  and  Co.,  1S76.) 

THIS  book  appears  from  the  preface  to  be  founded  on 
Cicncral  A.  von  Roon's  "  Ethnology  as  an  Introduc- 
tion to  Political  Geography^"  though  it  is  substantially  a 
new  woik  hitended  to  form  a  complete  manual  of  ethno- 
log>-.  The  actual  title  is  somewhat  mislcadiri;^,  ns  no 
special  prominence  is  given  to  problems  of  geographical 
distribotieB,  while  languages,  myths,  and  mere  tribal 

distinctions,  are  treated  witli  t;^rcat  and  somewhat  bcwil- 
dering  detail.  The  perusal  of  a  work  like  the  present, 
which,  with  great  labour  attempts  to  bring  together  m  a 
compact  form,  all  the  existing  information  as  to  the 
physical  and  mental  characteristics  of  the  various  races 
of  mankind,  impresses  one  painfully  with  the  still  chaotic 
State  of  the  infant  science  of  anthropology.  With  an 
overwhelming  mass  of  detail  as  to  secondary  and  often 
onimpOTtant  characters,  wc  find  a  frequent  want  of  exact 
knowledge  as  to  the  chief  physical  and  mental  charac- 
teristics of  the  several  races  and  sub-raoes. 

Lan^iaj^e.  myths,  habits,  clothint^,  ornaments,  weapons, 
arc  descnbcd  iii  detail,  while  we  arc  left  without  any 
sufficient  infbnnation  as  to  the  stature,  bodily  propor- 
tions, features,  and  broad  mental  characteristics  of  many 
important  groups  of  men.  The  reason  is  obvious.  The 
former  class  of  facts  can  be  readily  obtained  by  passing 
travellers ;  while  the  latter  require  the  sjstemattc  obser- 
vation of  an  intdligent  rerident  and  more  or  less  skilled 
anthropologist,  and  can  only  be  arrived  at  by  means  of 
careful  measurements  and  long-continued  observations. 
It  is  not  sofRdently  considered  that  in  almost  every  part 
of  the  world  there  is  more  or  loss  intermixture  of  races, 
brought  about  by  various  causes— as  slavery,  war,  trade, 
and  accidental  migrations.  Hence  in  many  cases  the 
passing  traveller  is  altogether  deceived  as  lo  the  cha- 
racters of  the  race,  and  any  observations  he  may  make 


are  of  little  value.  It  is  only  by  a  long  residence  among 
a  people,  by  travelling  through  the  whole  district  they 
inhabit,  and  by  a  more  or  less  accurate  knowledge  of  the 
surrounding  tribes  with  whom  they  may  be  intermixed, 
that  the  observer  is  enabled  to  disentangle  the  complexi- 
;ies  they  present,  and  determine  witli  some  approach  to 
accuracy  the  limits  of  variation  of  the  pure  or  typical 
race.  Unfortnnatdy  this  hss  yet  been  done  in  company 
tivcly  few  cases  ;  but  anthropologists  arc  now  becoming 
impressed  with  its  importance,  and  we  may  soon  hope  to 
obtain  a  body  of  trustworthy  materials,  wfaldi  may  enable 
us  to  determine,  with  more  confidence  than  is  yet  possible, 
the  characters  and  the  aftinities  ot  many  of  the  best 
marked  races  of  mankind. 

We  will  now  give  a  sketch  of  the  mode  in  which  the 
subject  is  dealt  with  in  the  present  work,  and  point  out 
some  of  the  more  striking  merits  and  defects  it  possesses. 
The  first  and  larger  portion  of  the  book  treats  of  the 
various  physical  and  mental  characteristics  of  mankind, 
the  latter  portion  being  devoted  to  a  systematic  review  of 
the  races  and  tribal  divisions.   The  introductoiy  chapter 
treats  of  man^s  place  in  natue^  ed|^  and  nntiquity ; 
and  while  adoptin;?  the  devdopmcntal  theory  as  regards 
animals,  argues  with  more  or  less  force,  against  the  Dar- 
winian theory  of  the  animal  origin  of  man  and  especially 
against  the  influence  of  sexun!  selection.  T!ic  hypothetical 
continent — Lcmuria — is  suggested  as  the  most  probable 
birthplace  of  the  human  race,  and  it  is  explained  that  this 
locality  is  "  far  more  orthodox  than  it  might  at  the  first 
glance  appear,  for  we  here  find  ourselves  in  the  neighbour- 
hood of  the  four  enigmatic  rivers  of  the  scriptural  Eden — 
the  Nile^  the  Euphrates,  the  Tigris,  and.the  Indus."  The 
unity  of  mankind  as  constituting  a  single  species,  is 
strongly  urged,  while  the  evidences  of  his  antiquity  arc 
briefly  but  forcibly  set  forth.  We  are  glad  .to  see  due 
weight  given  to  Horner^  borings  in  flie  Nile  valley,  which 
we  have  always  thought  have  been  unduly  depreciated.  It 
is  well  remarked  that  the  suggestion  of  the  piece  of  pot- 
tery found  at  a  depth  of  39  feet  having  fallen  into  an 
ancient  well  or  tank,  is  altogether  groundless,  because 
this  is  only  one  out  of  a  lai^e  number  of  fragments  of 
bricks  and  pottery  found  at  various  depths  over  an  exten- 
sive area,  and  there  is  certdnly  no  reason  vdiy  the  one 
found  at  the  greatest  depth  should  have  fallen  into  a  well 
rather  than  any  or  all  of  the  others.    It  seems  not  to  have 
been  considered,  by  those  who  have  advanced  this  view, 
that  a  wdl  at  Memphis,  close  to  the  Nile,  could  not  have 
been  very  deep,  and  that  if  it  had  been  it  would  probably 
have  been  in  use  for  many  centuries,  and  would  have 
become  the  receptacle,  not  of  a  solitary  fragment  of  pot- 
tery, but  of  a  whole  collection  of  utensils,  ornaments,  and 
domestic  implements,  such  as  invariably  fall  into  wells  in 
the  course  of  time.    Moreover,  a  well  40  feet  deep  in  the 
sof^  alluvium  of  the  Nile  must  certainly  have  been  lined 
with  stone  or  brickwork,  and  have  been  protected  at  the 
top  by  some  inclosure  solid  enough  to  have  resisted  the 
muddy  inundation  water,  and  it  woold  almost  certainly 
have  been  covered  over  to  Imp  out  sand  and 'dust  in  the 
dry  season.    It  would  'therefore  be  almost  impossible  to 
bore  on  the  site  of  au  ancient  well  without  knowing  it ; 
so  that  no  move  hasty  and  unsound  suggestion  to  avoid 
a  supposed  difficulty  was  ever  made  than  this  "well 
theory,"  amd  yet,  strange  to  say,  it  has  been  almost  uni- 
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venany  adopted 'm  fttal  to  all  ealcvktloiis  founded  on 

these  careful  borinKS.  It  seems  to  be  thought  that 
although  we  must  have  Tiicts  to  establish  a  theory,  wc 
need  only  have  sappMtitions  to  overthrow  tbem. 

The  next  chapter — on  tlv  I'liysic.il  Characters  of  the 
Races  of  Mankind— treats  pretty  fully  of  the  brain  and 
cranium,  and  also  of  the  hair,  but  far  less  satisfactorily 
(owing  to  absence  of  material}  of  other  physical  charac- 
ters ;  and  the  conclosion  arrived  at  ii  *  that  neither  the 
shape  of  the  skull  nor  any  other  portion  of  the  sk  :I-^ion 
has  afforded  distinguishing  marks  of  the  human  races ; 
that  the  colour  of  dhe  ildn  likewise  displays  only  varions 
gradations  of  darkness,  and  that  the  hair  alone  comes 
to  the  aid  of  our  systematic  attempts,  and  even  this  not 
ahrays,  and  never  with  sufficient  deeistveness." 

The  next  chapter  treats  of  Linguistic  Characters.  While 
speaking  favourably  of  the  imitative  and  intcrjcctional 
theory  of  langoage,  its  powers  are  unnecessarily  "  limited 
to  events  connected  with  the  production  of  sounds,  for 
no  such  representation  is  possible  of  that  which  is  p::r- 
ceived  by  sight  or  the  sense  of  touch."  It  has,  however, 
been  oiten  shown  that  roots  derived  from  sounds  or  emo- 
tions  may  soon  be  applied  by  metaphor,  analogy,  or  con- 
ttast|to  a  wide  variety  of  meaninijs  ;  and  i;  may  perhaps 
be  something  more  than  a  coincidence,  that  the  languages 
which  possess  the  smallest  nnmber  of  primitive  sounds— 
the  Polynesian  -  bi-long  to  an  area  where  from  the  total 
absence  of  mammalia  and  paucity  of  birds  and  insects 
the  variety  of  natural  sounds  is  extremely  small.  The 
chapter  which  treats  of  Social  and  Religious  Develop- 
ment is  very  voluminous,  occupying  considerably  more 
than  oiie4bkdof  the  whole  work;,  while  more  than  seventy 
pages  are  occupied  with  an  aoooont  of  the  various  reli- 
gions, a  large  part  of  whidi  IS  modem  history  and  has  the 
smallest  possible  connection  with  ethnology.  This  chapter 
is  full  of  facts  intermiogled  with  a  good  deal  of  more  or 
less  doahtfid  philosophy.  We  may  call  attention,  how- 
ever, to  the  view  that  cannibalism  is  not  a  ch.aractcr  of  the 
lowest  state  of  savagery,  but  is  "  more  frequently  encoun- 
tered exaody  among  drase  nations  and  groups  of  nations 
which  are  distin;,;uishL'd  from  their  neighbours  by  their 
abilities  and  more  mature  social  condition."  The  ancient 
Mexicans,  the  Fijians,  the  Battas  of  Sumatra,  as  well  as 
the  Fans,  Niamniams,  and  Monbuttos  of  Central  Africa 
arc  adduced  as  examples,  and  as  likewise  proving  that  it 
is  not  the  absence  of  animal  food  that  has  led  to  the 
fconation  of  the  Itabit.  On  the  question  of  the  first 
discovery  of  fire  there  is  much  wasted  argument,  founded 
on  ihc  erroneous  assumplioii  that  tO obtain  fire ^by  friction 
i  a  most  laborious  operation  and  always  requires  the 
combined  labour  of  two  persons  (p.  143).  On  die  con- 
trary, cither  by  the  hand  drill  or  by  rubbing  it  is  effected 
with  great  rapidity  by  one  individual,  and  there  is  really 
no  reason  why  it  m^^  not  have  been  independency  dis- 
covered in  different  parts  of  the  world. 

One  of  the  best  passages  in  this  part  of  the  work  is 
th.it  which  treats  of  the  influence  of  commerce  on  the 
migntkos  of  nations  (pp.  310-214).  Humboldt  has 
remarked  fliat  had  not  Combos  aheired  his  course  a  few 
days  before  sighting  America  he  would  have  landed  in 
Florida,  and  the  Spaniards  would  have  peopled  the  United 
States  instead  of  Central  America,  and  dw  New  World 
would  now  have  had  quite  'different  etbnogx^liical  ft*> 
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tares.  TUs  was  n  very  crude  and  mphfloeopUcal  remark 

of  Humboldt's,  for,  as  our  author  shows,  the  portion  of 
America  to  be  colonised  by  Spaniards  was  almost  wholly 
determined  by  the  presence  of  the  precious  metals. 
Wherever  these  were  not  found  they  marked  on  their 
charts  as  "  worthless  territories,"  and  had  they  first  dis- 
covered the  present  United  States  they  would  certainly 
Iiave  at  once  abandoned  them.  Agricultural  colonies 
were  not  possible  at  that  early  period,  and  the  first  settle- 
ments of  the  French  and  English  literally  perished  Ot 
Starvation.  I'obacco  as  a  valuable  article  of  commerce 
first  made  Viigtnia  flourish.  The  demand  for  codfish  in 
France  caused  Canada  to  become  a  French  colony.  The 
Russians  have  settled  wherever  furs  were  obtainable. 
Spices  caused  the  Portuguese  and  Dutch  to  setde  in  the 
far  East,  while  in  modern  times  the  att:  .irtion  of  gold  has 
led  to  the  peopling  of  California  witii  Anglo-Americans. 
This  intereatii^  discussion  is  summed  np  with  the  re- 
mark : — 

•*  We  thus  see  how  much  we  owe  to  the  rare  and 
precious  products  of  the  animal,  vegetable,  and  mineral 
kmgdoins,  as  the  means  by  which  human  culture  was 
spread,  and  as  the  baits  wliii  h  attracted  national  migra- 
tions, and  we  perceive  that  the  regions  which  were  for- 
tunate enough  to  possess  such  treasures  were  the  first 
to  be  drawn  into  the  sphere  of  a  higher  culture ;  Uie 
direction  in  which  civilisation  has  moved  has  frequently 
been  prescribed  by  this  inlluence." 

In  the  last  part  of  the  work,  devoted  to  a  detailed  ex- 
position of  the  races  of  mankind,  we  have  a  somewhat 
peculiar  primary  division  into  seven  groups.  The  first 
includes  the  inhabitants  of  Tasm.ania  and  Ausir.Uia  ;  the 
second,  the  Papuans  of  New  Guinea  and  the  adjacent 
islands ;  the  third,  the  Mongoloid  nations,  including  the 
Malayo-Polynesians  and  native  Americans ;  the  fourth, 
the  Dravida  of  Western  India  ;  the  fifth,  the  Hottentots 
and  Bushmen  ;  the  sixth,  the  Negroes  ;  and  the  last,  the 
Mediterranean  nations,  answering  to  the  Caucasians  or 
Indo-Europcans  of  other  ethnologists.  The  Tasmanians 
are  said  to  have  "exactly  resembled  the  Australians  in  all 
pomts,  except  that  die  growth  of  the  hair  was  more 
Papuan  in  character."  The  supposed  resemblance  of 
Australians  to  liie  aboriginal  inhabitants  of  Central  India 
is  set  aside  as  entirely  without  foundation,  while  they  are 
said  to  be  decidedly  nearest  of  kin  to  the  Papuans.  These 
latter  are  associated  with  the  N^ritos  and  the  Andaman 
Islanders.  Notwithstanding  that  a  wide-spread  relation- 
ship between  Papuan  and  Polynesian  languages  is  affinned 
(p.  342),  yet  Ae  Polynesians  are  associated  with  the 
Malays  as  a  Mongoloid  sub-race,  tlie  .^^alayo- Polynesians, 
an  association  which  the  present  writer  holds  to  be  radi- 
cally erroneous.  The  American  tribes  are  treated  as 
a  single  homogeneous  group  which  entered  the  conti- 
nent from  the  north-west,  and  little  weight  is  given  to 
the  great  differences  of  mental  and  physical  character 
which  exist  and  which  are  certainly  greater  than  can  be 
explained  by  a  comparatively  modem  origin  from  a  single 
i.tock.  Very  much  yet  remains  to  be  done  in  determining 
the  successive  waves  of  migration  .which  have  flowed  into 
the  American  continent,  and  we  hardly  think  our  andior 
is  Jilstirlcd  in  ranking  the  American  aborigines  as  far 
higher  than  the  negroes,  on  the  ground  that  the  former 
hav^  fntilir  tud^indmUyt  readied  n  mnchht^ier  dvilisai- 
tfam.   ThroDglMMtt  all  tiiis  pettion  of  the  bode  n  vast 
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mass  offairocmatioa  is  given  as  to  the  tribal  divisioDS, 

habits,  languages,  and  migrations  of  iht-  several  .groups  ; 
but  these  details  often  obscure  those  broader  features  of 
physical  and  mental  pecoliaiitj  wU«^  are  of  most  im- 
portance in  arriving  at  correct  conclusions  as  to  the 
primary  divisions  of  mankind  and  the  true  affinities  of 
the  various  races. 

It  is  ImpossiUe  here  to  notice  the  many  interesting 
questions  which  arise  as  we  peruse  the  mass  of  facts  and 
opinions  set  forth  in  such  a  work  as  this.  Although  un- 
equal in  treatment,  and  in  many  respecu  imperfect,  it  ex- 
hibits much  labour  and  research,  and  treau  in  more  or 
less  detail  every  branch  of  the  great  and  rapidly-developing 
science  of  anthropology  ;  and  it  forms  on  the  whole  as 
good  a  manual  of  the  subject  as  we  are  at  present  likely 
to  obtain  from  a  single  author.  It  is  to  be  hoped  that 
when  another  English  edition  is  required  some  well- 
Instructed  anthropologist  may  revise  and  edit  the  work, 
so  as  to  modify  (by  means  of  footnotes  or  otherwise)  the 
unusual  treatment  of  numy  questions  of  which  our  avlhor 
gives  m  more  or  less  omened  exposition.' 

Alfred  R.  Wauace 


Ol/R  BOOK  SHELF 

Ch/n\/ie-s  and  Ostrich  Farming.  By  Messrs.  Dc  Moscn- 
thxd  and  I^larting.  8vo.  pp.  i.-xxiL,  1-246.  (London  : 
TrObner  and  Co.*  1876.) 

iPonddMkyittshavttrqpNtted  the  fl|«uent  letirement 
of  Mr.  Hatting  for  the  last  few  years  from  tfie  field  of 

scientific  research,  they  will  find  on  consulting  the  pre- 
sent volume  that  his  devotion  during  that  time  to  popular 
science  has  not  impaired  his  powers,  but  h.is  pLTiiaps 
tended  to  increase  the  gift  which  he  always  possessed  in 
a  high  degree,  of  bcinj;  .ible  tu  present  to  his  readers  the 
detail  of  science  in  interesting  and  attractive  language. 
We  have  been  induced  to  make  the  above  remarks,  inas- 
much as  no  one  would  suspect  that  under  the  above  title 
is  comprised  a  very  complete  monograph  of  the  Stru- 
tluouida  from  the  pea  of  Mr.  Harting,  but  such  is  really 
the  case,  for,  oat  of  «  Tolmne  of  somo  250  pages,  three- 
fouitbs  are  occopied  with  the  history  of  the  omch  and 
its  kindred.  This  portion  of  the  work  is  entirely  nrritten 
\r§  Mr.  Harting,  and,  like  everything  he  undertakes,  is 
executed  with  thorough  conscientiousness.  The  true 
Ostriches  {Strulhioj,  the  Rheas  i'A'//<-/),  the  Emu  {Dro- 
tnaus),  the  Cassowaries  {Gisunni/s),  and  the  ylf>lc-iyiic-s 
are  all  passed  in  review,  and  a  eonipltte  n.  <nugr.iphic 
account  given  of  each  ;  the  history  of  the  ostrich  and  its 
distribution  in  times  past  and  present  being  very  ex- 
haustively compiled.     We  can  heartily  commend  the 

■  The  IransLittcin  i%  from  ihe  second  etlition,  yet  there  are  X  couiideral^le 
DomtK-r  nf  errors  and  QvcntghtSi  Mine  gf  which  it  may  be  useful  lo  point 
out.  Firii  wc  muil  notice  tnu  iSc  copiout  table  of  conteou  if  rciMercd 
quite  tiNclcvv  by  (he  absence  ufa  >in|tle  reference  to  the  page<  at  which  the 
•evcrai  chapters  and  Mctians  bci^.n  or  end.  Amofig  error,  nf  fact  we  noticr 
(at  p.  3)  ih.ii  the  ilylubairs  is  uid  to  "  Mand  Ixt  nearer  to  m-in  than  the 
v.htt  ihrec  highest  ape«  :"  at  p.  la  that  (he  Dutch  are  out  acclimatised  in 
the  KaAt ;  at  p.  ti7.  that  the  Malays  always  the  word  stent'  in  counting 
as  "tciice  ilfHfs  chickens."  the  fact  being  that  ittitr  or  K€d  b  lucd  (or 
iuanimaic  ulijccti  only,  t,til for  living  tUagia a*  "UtfM  tilHl lAkl)wfft** %ir  ; 
at  ]j.  204  "  the  .Siinda,  liaiida,  and  Molucca  Ulands,"  vt  laid  lo  luivc  tof 
merly  lK>un'J  tM^''.'![.er  A^ia  and  Au*tr:ili.i,  but  by  Mil>*idcnre  have  become 
"  grotip*  of  I'-inds  in  a  sh.illow  w'.i ;  "  .>n<i  al  p   '"5'         (liilf  of 

Mexico  and  Caribbean  Seat  aie  both  iiaid  to  be  ikaiLii-,  aai^  to  i>bow  a 
Xonner  connection  with  the  contmcnl :  p.  343.  Papuans  an  uM  lo  imell 
iron  ore  ;  thi<  I  think  it  quite  cTJOBeous  ihough  o«  the  cflaat  tlicy  work  iroa 
brtiM;:ht  ihr  III  bv  M.d.ns  .lU'I  li.iilrf%  .  .ii  144  tfic  rjpuans  are  'Aid  to 
Cultiv.r.c  .'.*.  ,  i,  ai  d  til  j>  -.>t;^N  "  >M..y  .^.Clil^^^  varietjc  -f  ihe  brf^.*ii  Irjit," 
IheesiiLt  coclrorj-  E  ^-inc  ihe  txci  ;  .it  p,  414  r^iinea  fowI\  are  put  at  natives 
of  the  New  World,  and  "praine  dogs'  as  domciiic  animaU  ;  .it  p.  414  the 
"otmoe'  ia  put  for  the  "jaxuar : '  at  p.  413  "(Cn>.t)  liuinca-fowK,"  are 
ni4  10  be  l>red  Ibr  food.  Of  oTervijhis  or  mistraiialalunu  we  notKe  at 
p>  tj,  lilies  lo-it,  fig  ate*  which  arc  <|uite  unintelligible  :  p.  36^  line  I, 
"■Uow*  100  leaf"  it  a  liad  uaoslation ;  p.  j6&ltae  a,  "oittbtemk  «f  Uw 
pattOiaM  "  niM  I*  tkt  MNMig  diMBM.^  R.  W. 


illustrauons  in  this  vdame,  very  good  fiill>page  drawings 
of  the  princioal  Struthious  forms,  having  been  designed 
by  Mr.  T.  W.  Wood,  while  the  Zoological  Society  has 
allowed  the  woodcuu  which  have  illustrated  Dr.  Sclatec's 
variooa  memoiis  on  the  StnOhimkkt  to  1m  vtiliied,  so 
that  a  very  complete  monosFaph  of  these  birds  is  the 
result. 

Mr.  I)e  Mosenthal's  ponian  of  the  v,  orV.  i-,  confined  to 
the  pnictical  "Ostrich  F'anniui,',"  and  seems  to  be  ex- 
tremely wcil  worked  out,  history  ol  the  develop- 
ment of  the  pursuit  from  its  iirst  commencement.  Tlic 
author'.s  personal  experience  has  been  conlinei  to  .South 
Africa,  where  osiricli-f  irminj,^  has  acquired  its  chief  im- 
portance, but  the  statistics  of  the  exportation  of  feathers 
from  the  other  parts  of  Africa  show  that  at  present  the 
greatest  trade  is  done  thioitgh  E^ypt,  the  annual  value  of 
the  exports  from  this  coontiy  betog  350/Ma/.  The  Cape 
comes  next  with  exports  to  the  value  of  Vifxxj.  less, 
while  from  Barbary  the  value  is  100,000/.  annually,  from 
Mog.idor  lopool.,  and  Senegal  3,000/.  The  whole  of  the 
process  of  the  artificial  incubation  of  thect;-,;3  is  described 
with  minuteness,  and  aIto<;ether  tlie  contribulion  is  most 
cntert.ainin^  and  instiactive.  The  volume  concludes  wiili 
an  appendix  j^iving  consular  and  other  reports,  all  of 
which  supply  important  statistics  and  intecesting  histod* 
cal  matter  bearing  on  the  subject. 

Die  Dat-.i  i>i'sc/it-  Theorien  und  Hire  SteliuHt;  -wr  Pkilo- 
sophii',  KiHi^ioH  und  Monti.  V'oa  Rudolf  Schmidt 
StadtpfLirrcr  m  Friedrichshafen.    (Stuttgart,  1876.) 

A  ci.ANcE  through  this  book  will  not  satisfy  the  reader 
th  It  the  great  problems  of  modern  thou:.;ht  arc  to  be 
settled  even  by  the  well-meant  essays  of  a  wcll-reid 
pastor.  It  is  one  of  the  "  reconcili.itions  "  of  scii  ucc  and 
relij^ion,  so  common  in  England,  but  less  so  in  Germ  iny, 
where  people  are  in  general  unwihnij^  to  clie.;k  views  on 
scientttic  questions  by  their  relation  to  theology.  The 
author  impresses  on  his  readers  that  the  theory  of  uni> 
versal  law  is  coropatibte  with  the  Christian  doctrine 
of  mimdet,  and  that  the  Darwinian  hypothecs  of  deve- 
lopoMAt  may  lea^  leoeive  strong  soppoit  firom  the 
doctrine  of  homan  devdopmeut  in  a  fhtnre  state.  Bat 
his  arguments  prove  little  or  nothing  one  way  or  the 
other.  Ne.vt,  turning  to  the  Creation,  we  liiul  him  placidly 
remarking  that  the  order  of  its  sta;^'es  is  given  diiferently 
in  Genesis  and  again  in  Job,  his  inference  being  that 
neither  order  is  "binding  on  us."  The  six  days,  in  his 
opinion,  arc  not  natural  days,  nor  are  they  geological 
periods,  for  neither  would  this  tit  with  the  geological 
evidence ;  he  therefore  concludes  that  they  are  "  divine 
days,"  whatever  that  may  mean.  Such  reading  ought  to 
suggest  to  religious  minds  the  serious  question  whether 
disbelief  can  do  so  mnch  harm  as  the  huiit  of  perverting 
and  mystifying  bdie£  We  may  hope  that  wJien  theo- 
logians  have  become  more  fiunifiar  vHth  the  theory  of 
evolution  as  manifested  in  the  development  of  rcli  t.ous 
ideas  themselves,  their  reconciliation  of  man's  religious 
tendencies  with  his  scientillc  kno-.vlcd^c  may  bj  placed  on 
a  higher  basis  than  in  such  attempts  as  this,  of  which  the 
weakness  is  only  made  mote  oonq^icuous  by  its  good 
intention.  £.  B.  T. 


LETTERS  TO  THE  EDITOR 

[TTUSd^dmnttiMUmstlfrafomtiaeftrMimbmei^fnitti 
fy  Hi  wrttpondmtt.  NeUhtr  earn  Me  underttJte  ta  rtbtrHf 
0r  tt  ecrres/smd  with  the  wittrs  »/,  rtjtcted  manmer^Ut 
Nk  mt^e  u  taken  «f  ammpmMt  etmmimieatiiffu.] 

Sea  Pfsheriet 

As  an  cnthosisstie  amateur  sea>iuher  some  twwty  ifatsago 
on  the  Ctaadkn  coast  of  what  die  AmefiesaseiK  the  *haRfa^ 
pond,"  perhap*  you  will  allow  m»  (0  make  a  feOMrit  or  two  on 
Mr.  Ifoldsworth's  letter  in  NaTintB^  voL  av.,  p.  135.  Loog 
absence  fim  that  happy  hantiivcroaad  has  not  boMowdeil  ay 
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memory,  for  I  <irtcn  in  im.\^inr,ti i  n  hLjht  again  mv  1  ar.\-%  with 
halibut  and  skatr,  lobster  and  co  i,  ami  the  words  '*  >c.i  t:5i;ci  jcs  ' 
have  not  altofjcthT  lost  ih'  ir  clnrm  ;  hut  1  c  ivAc  :.  I  wholly 
rjvr_'u,-i.I-;L-'l  Prof.  Newton's  inter",  ■■■•ml;  .c'tcr  i  n  the  su'ijLvt,  -r.d 
tunic il  back  the  tile  of  \a  I  ;  kk  nii:!  rcul  ti'.  -  h:;cr  in  roiiiicc- 
tuui  wi:!i  Mr.  HoliUwurih's,  'rhc  t.r  ii  v  ol'  '.lir  farmer  i;)M.-ars 
to  me  to  be  the  corrccl  i.rie  ;  the  Aiantic  hc.i  lii-liLry  Li  ijeiiij^ 
gra  i:.i  '.!jy  pl.iycl  out. 

1  doubt  whttliur  wc  can  .anywhere  alur.^;  'its  i  \t;  n^ive  ci>.v;t 
now  meet  with  "sh'.i.i'-."  nt'  m:i>  kcrcl  or  "sihui.;-;"  nt  hcrniiL; 
sereral  miles  in  bicallh,  t'  rnjii  L:  a  ma>-i  of  socDnij  atl  a  ij.i'utc 
lhal  small  vessels  hail  almu-t  r. .  nmcli  difficulty  in  ycttin^'  thr^iu  ^h 
them  a«  Sir  ( ie<)r|;e  Nan  s  had  in  L'l  ttiii.;  throujjh  the  so-called 
|  a;.ti>cr)itic  ice,  or  hear  of  .sin^ilc  hiiils  oi'  1,000  bUVtls  I  Aod 
yet  such  wa&  poasilile  n;>t  twcn'y  Uvr  years  a^o. 

The  great  mi^cliief  is  d<iuf,  c  .  Luly  in  .\  ncrica,  by  traA-liii  '. 
ITlis  must  h€  evident  if  one  wiK  1  u' i  iiu:  id-.-r  tiic  c",-/ .in.ii, 

by  Wl  ich  the  female  fish  are  captured  ;us'.  '..c-iore  v.i^y  have  dc- 
Jiojitcd  tlicir  spawn,  a  lew  tiiousaiul  li.sli  ;-o  taken  re|iie: '.-tilin!; 
the  non  cxi.-Lcnce  c,f  many  millions.  Tlic  subject  has  reccvcd 
the  niobt  serious  attention  of  the  Canadian  Government,  and  has 

by  it  b;eu  bruu;,'ht  uadcr  Uw  oolice  of  the  United  Stoiet  and 

FiencL  auihuiitics. 

tlx.  Moldsworth  appears  veiyanich  MBmed  to  (InJ  that  I't>  f. 
Newton  has  discovered  a  use  (or  dogfish  over  an  I  above  hii  own 
insUnce,  in  which  it  served  as"ialmun  "  (or  the  rre^tun  '.ve.uets. 
Bat  as  we  have  never  heard  that  !he  fishermen  oi  Morecamlie 
Bay  were  charged  witli  fclot.ii>udv  a dmini.stcrinjj  a  poi*on  to  the 
Bud  weavers,  we  must  cjikIu  Ic  that  di.^;tish  is  a  whole>uiue,  but 
peihlf'S  ii(,t  a  •.LKiths'jine,  aiticlc  1  ■(  I'  od. 

Mr.  1  lo.  isworlli  say*  that  with  this  exception  he  hss  never 
heard  of  a  case  in  which  "  the  hated  doglish  was  not  knocked  on 
the  head  and  thrown  overb.jard  whenever  there  was  a  chance  of 
s<j  doing."  1  can  tell  him  one.  .-Mon^;  the  American  coast  the 
dogfiih  is  certainly  knocked  on  the  heatl,  but  the  fiuhermtn  there 
know  its  value  too  well  to  throw  it  overlioard  ;  they  keep  it,  and 
it  jHelds  an  oil  ;  and  of  the  many  millions  of  gallons  of  "fish-oil" 
in  the  returns,  "  doi;-<iil  "  forms  no  inconsiiiciatjle  portion. 

There  can  be  no  doubt  that  the  American  fi-hcrmen,  if  they 
bad  had  their  say  in  creation,  would  have  vctoe<l  dogfish  ;  but 
Its  they  had  not,  they  came  to  the  conclasion  that  there  was 
doubtless  some  wise  purpose  even  in  that  creature:  a  thorn  in 
the  flesh  to  try  their  tempers  and  their  nets,  but  one  which  they 
forccii  to  hear  fruit. 

If  it  is  true  that  the  nets  of  the  iJouegal  fishermen  in  1S75 
were  conslanliy  full  of  dogfish,  and  they  driven  to  their  wits'  end. 
I  hope  some  i>onegal  reader  of  Nai  t  j:r.  will  kindly  read  them 
thl>  letter  ;  it  may  be  the  means  of  o,(Ciniii;  u;*  a  <;ioriou5  future 
fur  Ireland.  Perhapj  too  some  Lanca.shire  reaiicr  will  give  the 
Morccam!>c  liay  fishermen  a  hint,  in  <M_-e  '.'ic  blackbum  weaver 
should  hereafter  have  a  surfeit  of  "  sahuun,"'  ani  lacne  practical 
jokers'  occcpation  be  gone. 

May  I  in  conclu-'ion  bo  allowed  to  dissent  from  Prof.  Ilaird's 
plural  of  "alcwi'c?"  lie  calls  it  "alewives,"  There  is  nothing 
of  the  meaning  of  wi/e  m  the  word.  This  s|>ecics  of  herring, 
which  usually  goes  tiy  the  name  of  i^aspiTeiiu,  is  also  called  aJf- 
ui/e,  which  is  a  corruption  of  the  Indian  word  for  a  fi*h«  aloof. 
The  plural.  I  think,  .should  Iw  "akwifei."     B.  G.  JBNKIMS 

X>ulwich,  Dcccmlicr  iS 

Sumo  of  Hearing  in  Birds  and  Insccta 

IdoiioCkflo«wlieibcr«niiaol4gisti  are  aeqiudMad  witft  the 
peeaUarnuMwr  in  which  cnrlewi  freqaenilf  obtain  their  food 
WMOBdriMiirfiidilkm  ben  left  hue  b]p  the  tidk  The  Uid» 
IwcetbdrkaeUlIaiBlotheiKtaBdu  ftraetiheaottrils,  and 
dm  eaaiii  nKEdiMr  it,  keving  a  amaD  bob  .whadi,  lAan  probed, 
I*  tead  to  be  flehr  jnitlaigecBoaghtohawlakeBiBtM  bill. 
Ibc  ■bI— 1»  tbcKHMC^  eiB  only  have  madea angle  proteoged 
podi  witbont  addiiig  am  lateral  or  cipliKiag  aovements  of  the 
nU, aabMttridchiMmmndiDaybeobmmtodo.  Nowit 
cannot  b*  •appoied  that  curlews  adopt  this  mode  of  feeding 
withont  dbfayai^  from  it  tome  degree  of  profit  Neither  can  it 
be  supposed  that  they  make  their  Umuts  into  the  sand  at  ran- 
dom ;  tor,  tborbaia  being  so  poimadaadiieader,  the  birds  would 
ttsmlly  reqitetonakeaviatnmBberaf  fneiKtnai  thrasts  before 
dta7  happcaed  to  bhim  ft  wima  or  eChar  edible  object  The 
qneatioa  tbeMfbic  b,  Honr  do  the  Unb  know  the  p««iie  spoU 
vbmtfaairvbliinalMbnbdbitbeauHl?  That  tbn  knowbdee 
b  not  derived  bjr  aigbt  I  aa  quite  auc^  for  I  hate  lepeatedly 
ebcnadtawiiBcalde  carleimRika  of  the  kbiddeaciibed  occur* 


rin:;  on  tracts  of  sand  which,  in  virtue  of  their  high  level,  pre- 
sented a  perfectly  smooth  and  uniform  surf.ice.  I  can  therefare 
only  sujipose  that  the  birds  are  guided  in  their  probin;;?  by  their 

I  SC  of  hearing.  Dnubtltss  it  is  difficult  to  believe  that  this 
>eii  e  ii  so  dtdirn!:' and  j>rcci^e  a-j  to  enable  the  curlew  to  per- 
ceive so  c\ceedir'i;Iy  sH^^lit  r.  sound  as  t:  Ii  l  Ii  nuist  be  caused 
liy  the  movement,  say,  of  a  small  worm  at  a  distance  of  ten  or 
twelve  inches  from  the  surface  of  th<?  .sand,  and  at  the  same  time 
to  localise  the  exact  spot  benca'h  the  Mi'l'ace  fi-im  which  so 
sli.'h;  a  sound  proceeds.  I  cannot  sec,  hD.vrvcr,  t'lat  ativ  otli,-r 
ex[ilauatiijn  is  open,  nii  l  perha-is  the  one  now  offered  iiiay  not 
^eein  so  aicredil,';.-  it  \v_-  rciiiein:i.;r  t'lc  case  of  the  thrush.  No  one, 
I  think,  can  observe  tins  b  rd  feeding  and  <hnibt  that  it  finds  its 
worms  an  t  ^riibs  aliiiLH'  exLlusivclybythcscnse'ifhearing.  And  if 
the  dis'ance  \i!iich  it  runs  between  successive  ])au^rs  for  listcnins; 
re|  rev  r  ti  as  .vc  aunot  but  suppose  it  mast — th?  diameter  of 
Ike  circle  wii.iiii  wh  cli  this  binl  is  able  to  h?ar  the  movements 
of  a  worm,  I  think  that  the-  hyi<, thesis  1  have  just  advanced  With 
regard  to  the  curlew  cca  es  to  be  ini]>robiblc. 

It  seems  w.irth  while  to  .-.-'.d  a  lev  w,  cds  with  reSpOCt  (O  tibO 
^cnse  of  hearuig  iti  insects.  >  )  far  as  I  a -.i  aware,  the  occurrence 
of  such  a  sense  in  tins  class  has  never  been  actually  prove  !, 
al'.hoi:;;h  on  ')  priori  grouisds  tliere  can  scarcely  be  any  di  'Ui)t 
CI 'iKeruing  the  lad  of  some  n-i.-.ects  l>L:nL;  al;.--  t  >  hear;  sccni^ 
tiiat  m  so  many  sjiecics  stiiduialion  and  other  sojnds  arc  made 
during  the  se.Ojon  of  courtship.  In  tlie  case  of  moth-;,  however, 
I  believe  that  s.  luii  Is  ate  never  enutteil — except,  of  course,  the 
I'  ,  '.!/,  head.  Ittlieie'ore  bec  iiiies  interesting  to  observe  that 
all  auilitory  sense  is  ceila.iily  pte-.tiit  in  these  insects.  Several 
kinds  of  moth  have  the  habit  ol  };ent!y,  thoutih  very  rapidly, 
vibrating  their  winj^s,  while  they  themselves  are  at  rest  on  a  . 
(lower  or  other  suriace.  U,  whde  this  vibr.itin^^  movement  of 
the  wings  is  going  on,  the  observer  makes  a  sudden  ihrill  note 
with  a  violin  or  fife,  i:c.,  the  vibrating  movement  immediately 
ceases,  and  sometimes  the  wholr  b  tdy  of  the  insect  gives  a 
sudden  start.  'Ihese  marked  inli-atioiis  of  hearing  1  found 
invariably  to  follow  a  note  with  a  hii;U  pitch,  but  not  a  note  with 
a  low  one;  GlOftOB  J.  RoMAKB 


"Towering  "  of  Birda 

I  HATB  read  Mr.  KoinaBn^  commnnicatioB  on  the  "tower> 
ing  "  of  giDue  and  pattridges  with  much  interest  As  he  lo- 
quesu  fuftiier  hifoiaimoo,  may  I  be  permitted  to  oontribnte  the 
following :— I  once  olwerreda  pheasant  wUdi,  after  being  ahol^ 
flew  apparently  ontooched  for  about  one  huMied  yaidi;  then 
towered  ten  on  fifteen  yaidi,  and  fell  dead.  As  a  rate  birds  that 
have  ttwMied  are  pimsd  up  dead,  as  Ur.  Roennes  italea ;  bat 
such  b  not  tamuriablf  the  eaee.  Acorre^ondencetoolcploeefal 
the  aooae  «e«a  ilnoe  in  aaawer  to  the  question  t  **Do 
fowled  bifad*«Mriiaeagain|''aad  aevenl  rraUeiweie  dicHed 
in  the  affirmative.  TheeanduriaawnRaated  Dftfaatconesposd* 
ence  seemed  to  be  that  towering  arises  from  at  bait  two  distinct 
kinds  of  injury.  In  the  iiist,  the  oonunoo  form,  tlie  bird  is 
strudttntheMol^aadb  always  found  peediely  where  merited 
down.  It  teems  to  me  that  in  thbUnd  of  towering  the /iTfjAo** 
JSaUmr  flight  may  be  attdbnted  to  a  cause  perhaps  other  Uian, 
orat  sllevents  additimial  to^ /iiAmmmm7 hsenorrfaage.  I  eon* 
sidertbat  haancdugeis  a  neoeanf  fiMtoi;  and  Mr.  Romanes 
makes  onto  very s£ong  case  in  finooref  its  being  into  the 
lungs.  That  the  Bovements  of  the  wings  are  canvnlsive,  and  the 
explanation  of  the  loweting»  I  am  not  indiaed  to  dispute^  bet  I 
think  it  has  yet  to  be  proved  that  the  convulsive  dapping  of 
wings  <the  directing  power  of  the  brafai  being  in  abeyance) 
always  produces  perpoidicular  and  never  merely  enatic  fl^t. 
Every  towering  bird  acts  tn  a  precisely  similar  way.  Are  we  to 
lake  it  for  granted  durt  in  anhyxb  it  is  only  ceitam  sets  of 
musdei^  and  dieso  always  la  the  same  and  to  an  equal  degn^ 
that  are  spasmodteaOy  affected  ?  I  have  noticed  that  a  towering 
bird  very  often  has  his  le^  hanging  straight  down  (I  do  not 
allude  to  those  cases  where  they  ate  palpably  mutilated),  and  it 
strikes  me  as  likely  that  paralysis  of  Uie  legs  and  lower 
part  of  the  hade  may  have  somethug  to  do  witli  the  flight  beiog 
upwsid.  A  msn  who  has  parapb^  alwsqrs  complains  that  be 
cannot  move  his  legs  because  they  aie  »  Juiary.  This  sensation 
would  doubtless  be  felt  by  a  bird  peialjfied  behind,  and  this,  in 
addition  to  the  loss  of  its  steering  apparatus  and  the  oo-openuing 
contractions  of  the  posterior  musdes^  would  produce  a  loss  of 
balance  with  much  the  aume  effect  as  thondt  the  after  parts  had 
leaOy  become  dlapnopottboatdy  heavy.  X  have  no  deabs  to  bo 
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dogmatic,  bat  aMiid||f  ofler  fUiM  •  po«Oik MoitiMB ikctar  in 

•OIEC  c!«es. 

In  tcjMcrint;  from  the  scccn  l  kind  of  injury,  the  1  irJ  c.Mi  and 
domelimcs  does  tly  away  from  the  place  wlicrc  it  fell,  ntid,  nfler 
rctricvinf;,  concordant  leitimony  shows  lesion  in  Oil-  iiL  ^hbuu:- 
hixxl  of  the  nvs,  wherjcr  !tlin<Incs5  has  been  a.^sumcil  Im  Ik.-  the 
caiisp.  riie  fjct  th.it  ihii  vriy  rarely  occurs,  j>crfcclly  ;i,;rce!> 
with  the  objection  th.it  the  smallness  of  the  hcid  is  ndvctic  to 
the  theory  of  cerebral  injuiy  being  the  invariable  cause.  It  lus 
further  l>een  noticed  that  these  Viirds  sclui  m  move  until  tliev  are 
touched.  Whether,  .-.ttcr.tiim  l  .ivin^'  liccn  drawn  to  tliis  bubject, 
future  ob.scr\-rr^  will  detect  adilTcrcnce  in  the  foweriiij^  of  birds 
that  may,  ;ind  tlnj^e  that  cannot,  rise  a^^nin,  is  li.ird  to  s:iy,  but  1 
hop«,  in  the  interests  of  science,  all  ircrtincnt  ob.-<:rv;Uiuiis  will 
be  communicated  and  admitted  into  the  columns  ol  NATlfRB. 
Fari^gdoD,  fierlu,  December  11      J.I  lopKiNs  Walteks 

The  Tasmanians 

I  SEE  it  slated  in  Nature,  vol.  xiv.jp.  242  (which  bu  jmt 
reached  ni),  that  M.  Castdaau,  French  ContidntSydan  itetci 
in  a  letter  "  to  the  Geogiadhical  Society  of  PaSt,  md  «  ita  hst 
tilting^  that  the  onlj  rour  Tanmniaas  living  were  presented  at 
Ihn  kit  lev^  held  bjp  the  Goremor  of  Tasaania." 

I  eanaot  laMriae  how  M.  H*""  can  have  allowed  hinuelf 
to  prapifite  wuSb.  an  emr.  Itli  qoite  tine  that  four  Taimanisn 
aborigines  were  presented  at  a  govcnMw'a  lev^  but  tJw  |M«Mn- 
ration  occurred  just  ten  years  ago,  and  all  the  foor  trnve  long 
since  been  gathered  to  their  fathers. 

In  refereoce  to  the  last  paragraph  in  Yonr  note,  I  t^ret  to 
say  that  we  reaUj  "have  seen  the  last  of  them."  llie  km  sur- 
vivor of  this  singular  >ac^  a  femal^  bjr  name  Thicaonii,  died  a 
few  nondis  ago  at  the  age  of  acten^  or  thereabouts.  The 
"pennkiraate  aboiigine  mm  King  Billy,  who  preceded 
TnMaafad  to  tlM  grave  three  jcanagOL         W.  W.  Sncnr 

Hobait  Ttowa,  October  si 

Algotd  8wartn*8p<»rea 

In  a  note  on  .il^ioi*!  swarm  sports,  publ'sb^rd  in  N.vturk, 
vol.  XV.  p.  15,  tcfcience  is  made  to  the  new  irivcsti,\;.-itions  of 
M.  Sachy,  who  considers  the  mn'.iMii  an'i  .iLCumul.i'.i  !ii  ^1  s:iore 
as  due  to  currents  produced  by  dillcicnccs  ^it  leini»erature  m  the 
water,  and  not  at  all  to  the  action  o(  the  byht  causing  the  living 
swarm- spores  tu  move.  I  do  not  know  the  cxpcrimcuts  by 
which  this  result  lus  been  reached  ;  but  llie  Mlowug  MnM  to 
me  a  confinr.ation  of  the  new  theory. 

At  a  distai'.ti:  uf  aNuLt  5  iret  from  the  window  of  my  ruom  is 
placed  a  cyIuiiJiii..il  glasj  \csscl  ol  i  foot  in  diameter,  and  con- 
taining only  some  sph.igna  and  microscopicil  crottaCMi  Tllb 
aquarium  lias  been  kept  unshaken  for  (uar  years. 

Now  a  great  tiuaniity  of  green  ali;*  1?  tvlkctt  l  on  the  side 
opposite  to  the  wmdow,  while  the  side  tuiacd  towat  ;i  iIil-  light  Is 
Covered  *iih  a  considerable  number  of  little  particles  <  f  an 
amorphous  matter,  arranged  in  pretty  regular  cloudy  forms,  con- 
taining notluBg  bat  dUrit  of  pbnta  «r  aaiaals,  aid  a  km 
de&midi.TT. 

These  particles,  which  cannot  be  corf.iJcied  as  /ifirtf  ma.'.'.-r, 
arise  from  the  li^t  mud  which  covers  the  sand  at  the  bottom  of 
the  ar|uariuok  Tba  light  and  left  win  of  the  teasel  ranam  quite 

clean. 

I  should  much  liha  to  know  if  117  of  four  leaders  have  ob- 
served similar  ftdL  E.  Rodiek 
29^  nw  Sanfaaly  Boidwni^  Daotabv  17 


Meteor 

1  SAW  the  meteor  spoken  of  by  your  coirespondcnt  {i:>:ii; 
p.  170)  at  I!lack%vater  in  \VLili'.<5day  the  13th  inst.  at  4.45  r. M. 
as  I  was  paising  down  St.  liirnts's  .Square.  It  was  aj  i  arcntly  of 
somewhat  greater  magnitinic  that;  the  [iLhil'.  }•:.]. act,  an;;  passed 
from  north  to  south,  till  it  disappeared  Ijchmd  the  In  ascs. 

V'our  coric>pnri.;ltn:  will  hnd  tWO  WMiGCa  of  the  same  nictciir 
in  the  2iaus  of  the  13th  inst.  '  1*.  L.  Sclatkr 


ON  THE  RELATION  BETWEEN  FLOWERS 
AND  INSECTS^ 

1**  HE  habit  possessed  by  our  honey-bee  of  feeding 
itself  Atom  flowers,  and  its  cdrespoodiog  faculty  of 
deciding  amongst  differait  species  and  oMnteg  die  sitnic 

*  AtancteTMiMidtiallwMnMaMlhnrhf  Sr.  H.HUItf. 


tton  of  the  honey,  is,  in  the  first  instance,  derived  from 
the  common  parents  of  ail  the  Hymcnoptcra.  It  probably 
even  comes  fi  oni  such  remote  ancestors  as  the  leaf-cutting 
wasp,  from  them  passes  to  the  eall-flies,  the  ichneumonSy 
and  the  hunting-wasps,  from  which  latter  it  goes  to  the 
allied  species  of  ants  and  lees.  We  may  see  all  these 
families  of  Hymenoptera  fef'inf  on  the  honey  and  pollen 
of  flowers,  and  manifesting;  a  certain,  if  not  alw  ays  very 
obvnous,  intelligence  in  ri.oasirf^  the  (lo  A-cr  to  be  visitt'd. 

The  various  families  ol  u  asus  dirTer  amongst  each  other 
as  to  their  ingenuity  in  finJin.;  the  honey,  hut  it  i.s  in  the 
bees  that  we  first  arrive  at  the  more  complex  use  of  the 
food,  i.e.,  not  merely  for  the  insect  itself,  but  also  for  its 
young,  combined  with  such  inttHigencc  in  its  discovery, 
as  proves  that  the  most  highly  developed  form  of  insect 
is  the  one  which  profiu  by  the  honey  lying  most  con- 
cealed. The  following  oMervations  may  tliroir  some 
light  on  the  foregoing  sutements  : — 

I  come  to  the  conclusion  thnt  the  Hxrn  noptera  enu- 
merated have  a  certain  degree  of  ir.te.li^icnce,  at  least 
with  regard  to  honey  that  is  in  J::^ht,  from  never  having 
seen  leaf-cutting  wasps  or  ichneumons,  and  still  less 
hunting-wasps  or  bees,  scuk  hot:  y  so  lun;.;  in  (lowers 
where  it  docs  not  exist  as  is  the  cise  with  some  species 
of  beetles,  which  feed  frequently  tK  excluiivdy  on  the 
nourishment  derived  from  flowers. 

However,  even  very  highly-orginiied  insects  are  at 
times  misled,  and  Dr.  Miilier  dtn  one  case  in  which 
Melamfiyrum  arvense  was  suirounded  by  a  crowd  of  ich- 
neumons, bees,  &c.,  seeking  the  honey  in  vain,  the  only 
one  which  succeeded  in  obtaining  ii  being  Bombus  hot' 
torum,  which  has  the  longest  pvoDOScis  of  all  our  homUe- 
bees. 

It  cannot  be  said  cither  cf  the  Ic.if-  tittin'j  wasps  or  of 
the  gall-ilics  that  they  attain  a  higli  degree  of  intelli- 
gence in  tinding  concealed  honey,  and  to  these  we  may 
add  the  ichneumons  which  arc  frequently  found  on  plants 
with  the  honey  easily  seen  (Umbcllifcnc,  Listcra,  Ruta, 
&c.),  much  more  rarely  on  those  where  it  is  partially  con- 
cealed (Crucifcrte,  Spiraea,  Salix),  and  quite  as>n  excep- 
tion on  those  inwmch  it  is  completely  bidden  (Gypso- 
phila,  Malva,  Mentha.) 

Wlicn  once  a  family  of  Hymenoptera  Ins  attained  to 
the  point  of  intelligence  of  {novidiiv.;  food  for  its  young 
and  placing  it  along  with  the  egg*,  we  sec  it  develop 
greater  dexterity  in  its  search  for  hnncy.  In  comparing, 
for  instance,  the  statistics  of  the  visits  of  the  leaf-cutting 
wasp  and  the  hunting-wasp,  wc  find  that  even  the  most 
developed  leaf-cutting  wasp  <Mily  attempts  to  tob  UiOae 
flowers  whose  simtde  focm  tenders  the  honey  ea^  e( 
access.  Even  those  of  Bryonia  and  Reseda  seem  unat- 
tainable by  them.  On  contmry,  we  see  the  hmttng- 
Nsasps  attack  not  only  these,  but  also  flowers  spedaUy 
adapted  to  the  movements  of  the  fotsotiil  f  lytncnojiter.!, 
for  example,  Echium,  the  Labiates,  .ii'.d  the  Papilioii.iLC.r, 
and  also  the  pendent  bells  of  S\ mphni icarpus,  which 
only  allow  ingress  to  the  honey  from  below.  It  must  be 
deduced  from  the  above  statcntents  that  flowers  and  the 
insects  which  visit  them  are  adapted  to  each  other,  and 
have  gone  through  corresponding  degrees  of  development 
at  each  period  of  the  world's  histor}'.  For  example,  if  my 
view  of  the  origin  of  the  liymenoptera  '\%  correct,  there  has 
been  a  time  when  species  with  an  ovipositor  were  the 
only  Hymenoptera  ;  and  iriien  only  regular,  open,  tumcd- 
up  flowers  of  as  low  a  form  as  Salix  existed,  while  Reseda, 
Echium,  the  Labiates,  the  Papllionacea;,  &c,  &c.,  have 
been  devc!oped  at  a  later  perioil  after  the  species  of 
Hymcnopt!  r:i  Itad  developed  to  the  point  of  preparing  a 
place  fiJi  'l;i  youiig. 

Wc  may  therefore  see  how  through  the  transition  of 
hunting-wasps  to  the  habits  of  lees,  r.nd  further  within 
the  bee-like  family,  dexterity  in  acquiring  the  food  haa 
increased.  '1  he  species  perhaps  most  nearly  allied  to  the 
ancestors  ol  the  bee— Prosopis— i%asto  its  organisation. 
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on  tliC  ttme  iboting  wiih  inc  huir.in^'  a.^^jj,  u.id,  a?  to 
the  leogth  of  its  tongue,  is  even  but  little  more  highly 
developed.  The  assiduity  with  which  it  visits  the  flowers, 
its  practice  in  seeking  those  *hcre  the  honey  is  con- 
cealed, its  well-established  habsi  ;l  Keding  us  young 
entirely  on  food  derived  from  flowers,  all  place  it  above 
the  average  of  iti  encestral  species.  Even,  however, 
among  these  ancestral  species — the  hunting-wasps— are 
certain  kinds  whose  love  for  flowers  has  far  surpassed  their 
power  of  rearing  a  family,  ami  these,  favoured  by  their 
large  size  and  K  ngth  of  tonjjue,  have  attained  still  j;rcatcr 
dexterity  in  Kc"i'ig  at  concealed  honey  than  I'rosopis. 

Out  of  ciphty-tive  visits  to  (lowers  by  different  species, 
there  were  of  rrosopis  :  — 

On  flowers  with  the  honey  apparent,  19  ~  23*4  per  cent. 

On  flowers  with  die  iMMf  Mmewhikt  concealed,  but 
still  fahly  apparent,  19  >■  32*4  per  cent. 

On  flowers  with  the  honeyconcealed,but  easily  reached 
tbrnqrh  die ftcmatkn  of  the  month,  38  —  ja^  per  cent. 

On  flowers  with  die  bonqr  cittiid^  concnfed,  which 
are  spec;  illy  adapted  to  the  burrowmg  Hymenoptera, 
8  =  9'4  per  cent. 

On  Howers  without  honey,  or  at  least  only  havin|;  pollen 
as  far  as  Prosopis  is  concerned,  11  =  I2'9per  cent. 

Some  of  the  hunting-wasps  appcnr  to  •i\\o\s  i:\  cn  rnorc 
intelligence  than  Prosopis  in  the  search  for  lioney,  and 
this  will  appear  still  more  forcibly  if  wc  leave  oat  the 
flowers  which  only  yield  pollen,  when  the  total  result  is  for 
the  wasps  35*3  per  cent.,  for  the  Prosopis  48"6  per  cent. 

The  following  taUe  will  show  at  a  glance  how  far  the 
bunting-wasps  are  above  the  leaf-cuttmg  wasps,  how  far 
the  former  are  surpassed  by  Prosopis,  and  how  far  the 
hnntinji-wasps,  most  eager  for  flowers,  again  surpass  the 
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If  we  look  down  the  petpendicular  lines  of  this  tabic 
from  top  to  bottom  we  shall  see  the  frequency  of  the 
visits  to  the  flowers  with  the  honey  apparent  (a)  even  if 
we  add  the  visits  to  the  flowers  with  the  partially  seen 
honey  {a  -f-  steadily  decline,  though  the  visits  to  the 
flowers  with  paitially  concealed  honey  (>)  steadily  in- 
crease. In  biill  more  rajiid  ratio  the  freiiuency  of  the 
visits  to  the  honey  entirely  concealed,  increases  (c-\-ii), 
both  in  the  ca^e  of  those  llowers  whose  honey  is  easily 
attainable  through  the  simple  form  of  the  corolla  (<•),  and 
those  specially  adapted  to  the  burrowing  Hymenoptera  {d). 

With  regard  to  the  flowers  yielding  only  pollen  (if),  the 
Prosopis  shows  a  remaricable  advance  on  the  other 
Hymem^era,  probaUv  caused  by  the  great  need  the 
young  fed  from  flowera  nave  of  the  poUen. 

The  results  of  a  careful  series  of  observations,  pro- 
longed over  a  course  of  five  summers,  brings  us  to  the 
following  conclusions  :  — 

I.  The  Tcnthrcdos  stand,  as  regards  the  rearinj^  of 
tin  ir  young  and  in  iheir  general  intcllij;encc,  as  well  as 
in  their  capacity  of  finding  and  acquiring  concealed  honey, 
the  lowest  of  all  the  Hymenoptera  we  have  considered. 
They  visit  flowers  with  the  honey  altogether  apparent 
much  moKfreqtiently  than  those  with  the  honey  wholly  or 
partially  concealed,  and  the  latter  only  in  the  case  of 
those  with  a  low  and  simple  organisatioo. 

X  The  huntmg-wasps,  wbioi.  as  has  been  previously 
shown,  stand  decidedly  above  the  Tenthiedos,  show  also 
a  decidedly  hi>,'hcr  power  of  finding  honey.  Even  when 
the  most  intelligent  and  llower-loving  families  are  ex- 
cluded, a  high  percentage  among  the  hunting-wasps  is 
found  visiting  flowers  with  concealed  honey,  and  a  lower 
visiting  flowers  where  the  honey  is  apparent ;  they  even 
seek  sume  flowers  whose  formation  shows  them  to  be 
adepted  to  the  foieorial  Hymenopte9.  All  this  progress 


appeals  iiii;  ;.j  iieiL;i.  -i!-  »;.'.uwecomi>are  the  whole 
group  of  Tcnthredos  with  the  whole  group  of  hunttng-wasps. 

3.  Prosopis,  the  least  highly-developed  bee,  and  one 
which  does  net  stand  higher  than  the  huntiog-wasps, 
cither  in  general  caj>acity  or  In  Care  for  it*  young,  is  yet 
compelled,  through  the  greater  requirements  of  ue  btter 
and  their  need  of  pollen,  to  visit  Doth  flowers  with  con- 
cealed honey  and  flowers  which  only  (Moduce  pollen. 

4.  Certain  species  of  hunting-wasps  stand  above  the 
Prosopis,  both  in  size  and  in  the  length  of  the  proboscis  ; 
these,  howevir,  only  seek  food  from  flowers  for  them- 
selves, and  not  tor  their  young. 

We  may  now  hope  through  the  foHowiag  steps  to  6b- 
t.iin  some  ii]i.a  how  the  honey-hee  has  acquired  its 
peculiar  capacity  for  finding  concealed  honey. 

All  onr  Auropean  bees,  except  Prosopis  and  the  para- 
sitic species,  have  their  hairy  covering  spedaXly  adapted 
to  collect  pollen.  This  apparatus  forms  a  dianctenstie 
by  which  they  are  divictod  ia(o  two  families,  namely, 
those  which  collect  the  pollen  with  a  brush  on  the  lower 
side  of  the  body,  and  those  which  collect  it  with  the 
pencil-l'ke  hairs  of  the  hind  legs. 

In  the  former  family  there  are  various  de^rfcs  of 
development  in  the  pollen-collecting  apparatus,  difiiciilt 
alikt--  tu  describe  or  distinguish  ;  and  as  the  relationship 
of  these  species  to  the  honcy-bcc  is  but  remote,  we  may 
content  ourselves  with  glancing  nt  this  j^ioup  as  a  whole. 

The  second  group,  on  (he  contrary,  ofliers  a  steady  series 
of  degrees  of  development  which  we  may  now  compare 
with  each  other  and  with  Prosopis.  * 

Passing  over  the  first  step— sphecodes,  we  come  to 
Andrena  and  HalictU!^  whose  sixe  and  length  of  pro- 
boscis  places  them  distinctly  above  Prosopis.  Their  visits 
to  tlo.vrrs  rise  from  74  per  cent,  in  the  case  of  flowers 
with  ilic  honey  aliogclhcr  apparent^  to  5r6  per  cent,  to 
the  (lowers  of  complex  fom  and  with  the  h«Hiey  entirely 
concealed. 

The  genera  Kiiccra,  Anthophora,  and  Sarapoda  reach 
the  highest  point  of  intelligence  as  regards  flowers  of  all 
our  native  bees^  the  length  of  their  proboscis  varying  from 
ten  to  21  mm.,  one  of  the  humble-bees  {BemiHS  hortarum) 
being  the  only  one  dutt  can  in  this  respect  compare  with 
them. 

The  three  above-mentioned  genera,  out  of  flfty-six  visits 

to  flowers,  paid  none  to  those  with  the  honey  apparent, 
but  91" I  per  cent,  to  those  with  either  concealed  honey  of 
complex  form,  or  with  both  characteristics  united. 

There  is  no  furtlur  cxami'le  of  increased  development 
of  the  proboscis  in  this  l.imily,  but  they  have  .attained  a 
further  step  in  the  transformation  of  the  thigh  brushes 
into  pollen-baskets,  and  alx)ve  all  in  the  establishing  the 
community  of  life  and  of  labour  which  distinguishes  the 
humble  htve  bees.  From  observations  made  on  the  lat- 
ter, however,  happean  that  increased  development  shows 
a  certain  retvm  to  the  flowere  oontaming  more  visible 
honey,  the  honey  bee,  o«t  of  520  visits  obaerred,  going  to 
such  flowers  at  the  rate  of  o'8  per  cent.,  the  hive-bee,  194 
visits  being  obser\'cd,  at  the  rate  of  31  per  cent. 

The  following  table  is  fuller  thaa  the  previous  one  ; — 

n        i     a  +  *  <r 

Icntlireiloi   6(1     16  1    F54    130        o  13. 

Il>imia(-wa«p»  _   ...   447    Kjo    6f7  ^0 

Aadrcita  and  Uaticlut      7*4    tA'i    Jjlp   4»'a    **'4    S*^  9*  ■'9 

niiw  J 

kC1.m'« ''."'r''.    «  ««"«  »»'»      »*  •  «^ 

HaUooidcs   J 

s2^:aI"'!?^~}  •     «•*  »*    »••«  >s .  - 

nX!:.!Mt&  '"^  rrr.r.  3  4  .  ■> 

boaat  b«es ...  ~.  ...t  o'i  8'i  o'l  }4  )  }5'4  8>9  4  0  4'8  oa 
BgBhwapia    m.  31  >t<t.   j;  3   34s  S»*  U'4  r*  i** 
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but  cauly  reached ;  J,  eooeealed  but  adapted  to  a  abort  prabOKu :  e, 
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The  visits  to  the  flowers  with  paitiiJIjr  apparent  lum^ 
a  +  ^  steadily  diminishes  from  the  Tentlureaos  to  Andrena 

and  Halictus,  but  so  that  the  diminution  of  the  visits 
entirely  refers  to  the  flowers  with  the  honey  apparent, 
whilf,  on  till-  contrary,  tlic  flowers  with  honey  partially 
hidden  arc  vi'^itcd  with  .still  ^;rcatcr  frequency. 

In  the  case  of  some  solitary  bees,  the  disinclination  to 
flowers  with  the  honey  apparent  has  reached  to  their  total 
ahancJonmciit. 

The  transition  to  social  life  brings  the  development  in 
the  second  group,  of  which  we  have  been  treating,  to  an 
cod,  ai^  in  profwction  aa  the  number  of  indinduals  in  a 
conuDunitjr  iocnaaei,the  neeessitjr  for  ibod  forces  them 
to  sedc  hooey  where  they  can,  and  it  is  indeed  touching  to 
see  the  unwesried  dilignice  with  which  the  hive-bee  will 
collect  almost  impeneptifalc  dfops  of  honey  fimtt  cvcn  the 

srnallfst  tlowcrs. 

The  perfection  which  the  fiuBiIy  of  bees,  viewed  as  a 
whole,  has  attained,  beginning  with  Prosopis,  and  rising 
to  the  most  perfect  of  the  sohtary  bees  belonging  to  the 
group  which  collect  pollen  on  their  hind  legs,  consist  :— 

t.  In  the  mcreasiog  dcvdopnient  of  the  polleo-bearing 
apparatus. 

3.  In  the  prolongation  of  the  lower  part  of  the  month. 

3.  In  the  increasing  sixe  of  the  individuals. 

The  first  is  seen  best  in  the  humble  and  hive-becs  ;  the 
third  is  very  marked  in  the  humble-bee,  while  the  length 
of  the  proboscis  reaches  its  furthest  point  in  Anthophora. 
The  hivc-bee  has  a  more  perfect  pollen  apparatus  than 
the  h'lmble-hcc,  but  is  inferior  to  the  latter  in  size  and 
length  of  proboscis,  and  only  succeeds  in  obtaining  moce 
honey  through  its  more  populous  communities. 

It  is  well  known  that  as  a  rule  every  hive-bee  occupied 
in  seeking  food  from  flowers  specially  devotes  itsdf  to  a 
particular  species,  passing'  by  others,  however  lidl  in 
pollen  or  honey.  The  advantages  of  this  ammfemcDC 
are  obvious,  much  fewer  visitsoefaig  made  to  vtdn  to 
flowers  already  pinndered,  and  much  greater  dexterity 
being  attained  in  the  case  of  flowers  with  complex  forms. 

Two  questions  remain  to  be  decided 

Docs  each  individual  bee  collect  pollen  and  honey 
from  a  single  plant  only  (to  which  it  has  become  ■*taptflt 
by  instinct,  i.e.,  by  inherited  custom) 
_  2.  Hoes  the  hivc-bee  jiossess  a  greater  degree  of  intel- 
ligence in  deciding  among  the  diflPercnt  species  of  plants 
thiin  the  humble-bee  and  other  lower  forms 

The  first  question  must  be  met  wiUi  a  decided  nega- 
tive ;  the  second,  as  far  as  obaemtioii  has  yet  gone,  can- 
not be  answered  with  ccrtaiatjr.  It  would  scarcely  be  of 
advantage  to  the  bee-communtty,  whose  object  is  the  ex- 
ploitation of  as  many  flowers  as  possibly  vi  its  iasttncto 
as  to  special  tribes  were  hereditary. 

It  is,  on  the  rnntrary,  to  be  nbserved  in  the  hive-bee 
that  each  bee  makes  van«us  essays  before  deciding  on 
any  special  tribe  of  flowers.  For  example,  wc  have  seen 
a  hive  Lej  in  vain  attempt  to  obtain  the  honey  of  Iris 
p  eiici.tu'rus,  then  fly  to  RantmemAu  Otrit^  wKxch  \l 
sucked  at  for  some  time.  Another  more  than  once  bored 
through  the  spur  of  Orchis  latijoiin,  loading  iU  head  with 
two  little  clubs  of  pollen,  and  then  flying  to  tihe  flowtss 
of  Lychms  floscuemi. 

A  thirdi  waaderlag  over  a  field  full  of  weeds,  v  sitcl 
one  after  another  Vtronka  hederafoUn,  Lithosp,  I  in  UNI 

aryense,  Sisymbrium  thalictrum,  and  Mola  tricolor. 

These  and  similar  facts  show  that  there  can  be  no 
(j'lostion  of  inherited  preferences  for  certain  plants  in 
individual  bees,  and  that  the  fact  of  each  bee  being  de- 
voted to  certain  plants  is  only  to  be  ascribed  to  the  sub- 
ordination of  the  interests  of  the  individual  to  that  of 
the  state.  The  humble-bee  approaches  the  hive-bee  in 
the  peculiarity  of  keeping  to  certain  species,  as  well  as 
in  the  number  and  keeping  of  its  community.  However, 
though  chiefl/  confining  itself  to  the  plants  accessible  to 
it  alon^  as  for  example,  ZmiAnw  there  are 


foirly  numerous  cases  in  which  tlie  humble-bee  goes  (o 
other  plants,  and  its  baskets  are  often  found  full  of  very 

varied  kinds  of  pollen. 

Even  in  solitary  bees,  the  special  preference  for  speci.il 
kinds  of  fl  iwers  is  a  frcq\ient  habit.  P"or  example,  An- 
lircua  /ui/litrfi.niii  is  found  on  .SVi?.A/>(i7  iti~:'i  nus,  C:!hsit 
>Ht'litr,:n.\  na  I.ytiiruiit  srilU'iiiti,  itc.  ;  but  this  lu  i-fcr- 
ence  evinced  by  some  solitary  bees  for  a  single  species 
of  flower  sufficing  all  their  needs  is  radically  ditfcrent 
from  the  practised  and  exhaustive  pillage  of  all  flowers 
by  a  bee  community,  in  which  special  individuals  are 
told  ofi'  to  gain  the  produce,  however  small,  of  special 
famiUes  of  plants.  At  first  I  believed  I  could  answer  the 
other  question  propounded  above, whether  the  hive- 
bee  promises  a  higher  degree  of  intelligence  in  distin- 
guishing different  genera  of  plants  than  the  humming- 
bee  and  other  lower  forms,  in  the  affirmative,  on  the 
grournl  of  th<-  IV)llowni;j;  observatiotis  ^  In  a  (ielil  grown 
over  with  weeds  1  saw  one  of  our  more  iuteliis^cnt  humble- 
bees,  liombus  a(;rorum,  visit  without  distinction  the  little 
whitish  flowers  of  l  iola  tricolor  or^rr.iis,  and  those 
of  I.sthosjh-rinum  omenii,  the  same  size  and  colour,  but 
evidently  differing  in  form,  while  avoiding  all  other  plants. 
I  had,  indeed,  seen  the  bive-bce  mistake  the  flowers  of 
Ranunculus  arveiuis  fee  those  of  R,  bulbosus,  those  of 
Tri folium  reptns  for  those  of  Trifalium /rai^i/erum  many 
times,  hut  had  then  never  seen  it  make  so  great  a  mistake 
as  that  I  have  recorded  of  the  hunible-bce.  From  this  I 
concluded  that  the  liive-bee  is  more  practised  in  distin- 
guishitit;  various  species  than  the  humble-bee.  As,  how- 
ever, i  latLT  saw  the  hive-bee  go  from  the  blue  viokt  to 
a  hyacinth  of  the  same  colour,  and  back  again,  1  felt  con- 
vinced that  the  grounds  of  my  conclusion  were  somewhat 
defective,  and  1  can  only  leave  the  decision  of  this  question 
10  further  observations.  As  far  as  my  own  experience  is 
concerned,  I  am  inclined. to  believe  that  the  hive-bee,  as 
well  as  aft  other  bees  which  we  see  preferring  special 
families  of  plants,  are  much  more  led  1^  colour  and  site 
than  by  any  clear  apprehension  of  the  fonn  of  the  flowers. 

A.  J.  G.  D. 


AN  ACCOUNT  OF  DUPLEX  TELEGRAPHY 

H  E  introduction  of  the  duplex  system  of  working  not 
only  upon  land-lines,  but  on  sub-mariae  cables,  is 
without  doubt  the  most  important  advance  recently  made 
in  electric  telegraphy. 

Duplex  telegraphy  may  be  defined  as  the  aft  of  tele- 
graphing in  opposite  directions  simaltaneously  along  ooe 
line  wire. 

It  is  claimed  by  M.  Zantedeschi  in  papers  read  before 
the  Academy  of  Sciences,  Paris,  in  1S55,  that  as  early  as 
i82y  he  had  suggested  and  demonstrated  the  possi- 
bility of  working  "  duplex  but  until  the  year  1853 
there  do  not  appear  to  have  been  any  noteworthy 
attempts  made  to  effect  it  practically.  In  that  year.  Dr. 
Gintl.a  director  of  Austrian  telegraphs,  described  a  system 
of  duplex  telegraphy  to  the  Academy  of  Sdenoes,  VNBiMf 
and  practically  tested  it  oo  the  land-lines  between  Vfenna 
and  I'rague. 

The  principle  underlying  this  and  all  other  systems,  is 
tl'.at  the  ou:,;(;iii^'  currents  at  a  station  shall  not  sensibly 
aife(  t  the  receiving  instrument  there,  while,  at  the  same 
time,  the  latter  is  free  to  be  aliected  by  the  incotmng 
currents,  so  to  speak,  from  the  other  station.  That  is  to 
say,  no  signals  are  made  at  a  station  by  its  own  sending 
currents,  unless  when  these  are  interfered  with  by  the 
sending  currents  of  the  other  station. 

Gintl's  plan  was  as  shown  in  Fig.  i.  The  receiving 
instntment,  R  i.  was  wound  by  two  separate  wfaes,  one 
long  and  thin,  the  other  short  and  thick.  The  long  wire, 
shown  by  a  full  Hne,  was  connected  at  one  end  to  the  line 
L,  and  the  short  wire,  shown  by  a  dotted  line,  was  con- 
nected at  one  end  to  a  local,  or,  as  it  was  called,  a  "  com- 


Digitized  by  Google 


Dec.  28.  1876] 


NATURE 


pensating  "  circuit.  Both  of  these  wites  iMte  connected 
at  their  other  cods  to  a  signalling  key  or  sending  instru- 
ment,  k,  having  duplicate  points.  Two  batteries,  B  and 
B',  one  uife  and  tte  other  nalV  were  also  coonected  to 
this  hey  in  sndi  a  manner  that  on  makiog  contact  the 
current  from  the  larger  battery  B  passed  through  the  long 
coil  of  the  instrument  into  the  line,  while  at  the  same 
instant  the  current  from  the  smaller  battery  n',  passed 
through  the  short  coil  and  compensating  circuit.  These 
two  currents  were  so  adjusted  as  to  balance  each  other  in 
their  effects  on  the  indicator  of  the  receiving  instrument, 
and  no  signal  was  therefore  made  by  the  outgoing  or 
stignalling  current  from  the  battery  B.  Such  was  Gintl's 
arran^ment  at  hoth  stations,  s  and  Confining  our 
attention  to  any  one  of  these  stations,  s^  S,  we  see  that 
as  hmg  as  only  s  is  sending,  the  receiving  iastnunent  at 
that  station  is  uaaffeaed,  but  when  S'  Is  also  sending  at 
the  same  time,  the  currents  in  the  line  fiom  8*  nrast  inter- 
fere with  the  currents  in  the  line  from  s,  either  aiding  or 
opposing  these  according  to  the  poles  of  the  battery  which 
are  applied,  and  thereby  disturbmg  the  balance  of  currents 
on  the  receiving  instrument  at  S,  causing;  it  to  make 
signals.  And  we  see  also  that  these  signals  are  entirely 
under  the  control  of  s' — that  when  s'  applies  his  battery 
to  the  line,  s's  instrument  will  make  a  signal,  and  that 
when  S  applies  his  battery  to  the  line,  S''s  instrument  will 
make  a  signal,  or  that  when  either  put "  earth  "  to  the  line, 
that  corresponding ''aiMoes'' will  be  reooided.  The  cur- 
rents do  not  cross  cadi  odier  In  th«  line,  a*  was  some- 
time tfMMi^hac  tiiey  intaieie  wiUicadi  other  in  such 
a  way  as  to  disttnl)  Ae  deettic  balance  which  independ- 
ently exists  at  cither  end. 

One  objection,  however,  to  this  plan  of  Gintl's  was  that  i 
the  lever  of  the  key  during  sending  interrupted  the  line  ' 
circuit  when  it  was  between  the  earth  and  battery  con- 
tacts;  and  .another  more  serious  objection  lay  in  main-  [ 
taining  the  e<}uivalcnce  of  the  two  currents,  as  the  smaller 
battery  working  through  the  shorter  circuit  lost  power 
more  rapidly  than  the  signalling  battery. 

Gintif  hoiifver,  in  the  following  year  (1S54)  obtained 
better  sooccss  with  a  Bain's  chemical  printing  inatmment 
Here  he  made  the  two  currents  oppose  eadi  other  upon 
the  chemically  prepared  paper  and  no  stain  was  produced 
by  the  outgoing  current.  The  sending  current  from  the  ' 
other  station  neutralised  to  a  certain  extent  the  outgoing 
current  and  the  local  current  then  overmastering  it 
stained  the  paper  and  produced  signals.  { 
'  Early  in  1854,  while  Gintl  was  still  engaged  in  experi- 
menting with  the  Dain's  instrument,  a  great  improvement 
was  effected  on  his  plan  by  Herr  Carl  Frischen,  a  tele-  } 
graph  engineer  of  Hanover.  Frischen  dispensied  with  : 
the  second  battery  b'  and  split  up  the  signalling  current 
itself,  causing  one  part  to  pass  round  one  coil  of  the 
receiving  instrument  into  the  line  and  the  other  part  to  . 
pass  romid  the  other  ocA  of  the  iostrnment  into  the  local 
or  compensating  drouit.  Instead  of  making  the  two 
vrires  of  the  instnnnent  dissimilar,  like  Gintl,  he  made 
them  both  alike,  so  that  the  instrument  was  practically 
wound  by  etjual  wires  in  opposite  directions  and  thereby 
rendered  differential.  He  inserted  into  the  compensating 
circuit  a  rheostat  or  set  of  resistance  coils  whose  resist- 
ance could  be  adjusted  to  equal  tli<:  electric  resistatice  of 
the  line.  His  arrangement  at  either  station  is  shown  in 
Fig.  2.  Here  R  i  is  the  differentially  wound  receiving 
inatnunent,  B  is  the  battery,  and  R  is  the  rfaeosut  or  atti- 
ficial  line  as  it  was  called,  because  of  its  being  intended 
to  indtate  the  actual  line.  K  and  E  are  as  before^  the 
sendbg  key  and  earth  plates  respectively.  In  the  act  of 
sending  a  message,  on  making  contact  between  the  key 
and  batter>'  at  a  the  current  flowing  into  the  apparatus 
divides  itself  at  the  point  b,  and  p:irt  ])as,es  through  the 
right  coil  of  the  mstrumecit  into  the  line,  while  part 
passes  through  the  left  coil  into  the  local  circ  lit.  Hut 
tue  resistance  of  the  local  circuit  being  made  equal  to 


that  of  the  line  and  the  two  coils  of  the  instrument  being 
electrically  equal  one  kal/of  the  current  wilt  flow  throinh 
one  coil  and  the  other  haif  through  die  other  coil.  Tlie 
coib  being  oppositely  wound  these  currents  will  neutralise 
each  odier  in  their  Mfect  on  die  indicator  or  needle  of  the 
instrument  and  no  signal  will  be  produced  as  !on,f^  ::s  th -v 
flaw  freely.  We  have  seen,  however,  that  the  sending  at 
the  remote  station  may  cither  opjiose  or  assist  that  part 
of  thi  current  entering  the  line.  Thus  the  bal.ance  is 
disturbed  and  sij^n  ils  will  be  made  on  the  receiving  in- 
strument of  one  kinti  or  another  according  as  the  line 
current  or  the  local  current  overbalance  each  other. 

In  sending  by  this  method  of  Fris;hen's  the  line  cir- 
cuit is  never  completely  interrupted,  but  it  will  be  observed 
that  according  to  the  position  of  the  key  the  line  is  either 
applied  "  to  earth*  direct  or  diraarii  the  battery,  or 
throngh  the  resistance  R,  and  this  leads  to  a  troublesome 
var{.-ition  in  the  signals. 

Frischen's  method  was  re-invented  a  few  months  sub- 
sequently by  Messrs.  Siemens  and  Halskc  of  Berlin,  who 
patentee!  it  in  '  n /I  md,  where,  however,  they  were  fore- 
stalled by  a  week  by  Mr.  Stirling  Ncwall,  of  Gateshead, 
whose  patent  bears  date  October  30,  1854.  Ncwall  de- 
scribes substantially  the  method  of  Fnschcn-Sicmens, 
and  in  1855-56,  successful  experiments  were  made  under 
his  patent  on  the  Manchester  and  Altringham  line  ;  but 
when  he  came  to  make  trials  upon  the  longer  line  between 
Birmingham  and  London,  the  static  charge  and  discharge 
of  die  Ime  was  found  to  make  false  signals.  Condensers 
or  accnnrahttOES  of  decbici^  e«re  apolled  to  ooneet  this 
distoilumee  wtdi  promising  result^  but  the  eqiense  of 
constructing  large  condensers  was  objected  tO  Sdld  their 
use  w.is  prematurely  abandoned. 

At  this  time  there  was  a  great  deal  of  activity  in  the 
direction  of  duplex  working  displayed  both  at  home  and 
aliroad.  Iksides  the  names  nu-n;ioned,  Messrs.  \V.  M. 
Precce,  Highton,  De  Sauty,  and  others  in  this  country,  Ed- 
lund,  Bosscha,  Kramer,  in  Germany,  and  Farmer,  in  Ame- 
rica, were  all  more  or  less  engaged  in  the  work.  ^  In  1856 
a  good  many  lines  were  worknl  on  the  duplex  principle  in 
Prussia,  but  the  time  was  not  yet  ripe  for  its  successful 
nrtroduction,  and  it  gradually  fell  into  disuse  again. 
Some  desultory  activity  «as  Still  sihown  here  andtbere, 
however,  showing  that  die  idea  had  not  been  lost  right 
of.  In  1863  Mr.  William  Ilinckling  Burnett  patented  a 
method  of  working  two  or  even  three  distinct  systems  of 
telegraphy  by  the  use  of  currents  of  different  degrees  of 
force,  and  in  1863  M.  Maron,  of  Berlin,  appears  to  hive 
first  placed  the  receiving  instrument  in  the  diagonal  <>' 
a  VVheatstone's  balance.  This  has  been  called  the  Wheat- 
stone  bridge  method  in  the  recent  revival  of  dnple]^  and 
it  may  be  shown  as  follows,  Fig.  3. 

Here  r  and  ; '  are  two  of  the  branch  resistances  of  a. 
Wheatstone's  balance;  the  line  and  artificial  line,  or 
rheostat,  R,  forming  the  other  two  branches.  The  receiv- 
inginstimneal^&i,ishuMnedinthe'*bridge'' wire.  In 
sending,  the  euirent  from  the  batteiy  b  splits  at  b,  and 
part  passes  by  r  into  the  actual  line,  while  part  passes  by 
r'  into  the  artificial  line.  If  r  be  equal  to  r ,  and  the 
actual  line  be  equal  to  the  artificial  line,  the  current  will 
divide  itself  equally,  and  the  potentials,  or,  as  it  may  be 
cilled,  the  electric  levels,  at  c  and  </,  will  be  equal,  and 
there  will  be  no  tendency  for  a  current  to  flow  through 
the  cross  channel  or  "  bridge  wire,"  and  the  receiving  in- 
strument will  not,  therefore,  be  affected.  When,  however, 
the  line  currents  are  interfered  with  by  the  sending  cur- 
rents of  the  distant  station,  this  balance  will  be  disturbed, 
currents  will  flow  through  the  "  bridge  wire,"  cd^  taA  the 
receiving  instrument  will  signaliae.  The  resistance  w, 
may  wi£  some  sU^t  advantage  be  made  eqaal  to  the 
battery  resistance.  It  will  be  seen  that  in  the  balance 
method,  as  in  the  differential  method,  the  principle  con- 
sists in  dividing  the  si;^n.i'.li;i;^'  current  between  two  cir- 
cuits whose  electrical  properties  are  practically  the  sani 
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aad  so  placing  th«  indkaior  ttetweCn  diete  as  to  cmoe 
them  to  noitnlise  each  otheft  effect  upon  it» 
The  credit  of  reviving  the  lagging  interest  ta  duplex 

telegraphy  appears  to  be  due  to  Mr.  Joseph  H.irkcr 
Steams,  of  the  Western  Union  TelcKraph  Ccmjiany, 
L  nitcd  States,  who,  in  iS6S,  experimented  on  the  New 
York  to  Boston  line,  and  subsequently  achieved  con- 
siderahlc  practiral  success  on  the  overland  lines  of  the 
company  with  which  he  was  connected.  In  1872  Steams 
came  to  England  and  patented  his  system,  which  prac- 
tically embraced  the  diiferentixil  and  Wbeatstoae  balance 


mediodi,  as  deieribed,  iridi  the  additioo  €f  a  Botd  NDdior 
key  and  a  coDdCDMr  attached  to  Os  riieoatat  or  aiti6dal 

line. 

With  the  differential  method  his  anangement  is  as 
shiiu  n  in  Fig.  4,  where  K  is  the  new  sending  key,  and  i" 
is  the  condenser.  The  advantaije  of  Stearns's  ke>'  is 
that  the  irianipulating  lever,  a  (which  is  permanently  con- 
nected to  the  battLry  i;),  makes  contact  with  the  lever  / 
(which  is  permanently  connected  to  the  receiving  instru- 
ment}, l>cfore  <^  is  disconnected  from  the  earth  wire  u; 
SO  that,  in  sending,  the  line  may  always  be  "to  earth," 


S 


B 


no.  I. 


ei:her  ilircm-h  the  battery  B,  or  the  earth  wire  W.  Thus 
the  evils  of  both  Gintl's  and  Frischen-Siemens's  metibods 
are  obviated,  inasmuch  as  the  line  circuit  is  not  oidy 
never  iotetrupted,  but  the  resistance  of  the  earth  connec> 
tioD  may  be  kept  the  same  by  katging  w  equal  to  the 
resistance  of  dM  batmy.  In  otderto^prevent  toe  wasting 
of  the  battery  while  it  is  shoirt>circuited  for  a  moment 
through  the  key,  the  resistance,  tv',  may  he  added  to  the 
battery  resistance,  and  w  then  made  equal  to  both. 

The  condfUrcr  was  applied,  as  in  the  experiments  made 
under  New.ili  s  patent,  to  correct  the-  effects  of  the  static 
induction  of  the  line  upon  the  instiumuiu.  Condensers 
or  accumulators  bad  been  in  common  telegraphic  use 
for  prododDg  indoctioa  since  Bag|!!s  patent  m  18^  and 


Variev^  in  1860^  and  it  is  obvious  that  the  sudden  induc- 
tive Cttaige  and  discbarge  of  the  line  could  be  counter- 
Mled  hf  attaching  a  condenser  or  other  inductive 
apparatos  to  the  artificial  line;  This  inductive  effect  is 
in  general  0^  sensible  on  famd-lines  upwards  of  300 
miles  long.  The  induction  between  the  wire  and  earth  is 
then  sufficient  to  maintain  a  sensible  static  charge  on  the 
wire,  indej  cndLHtly  of  the  signalling  ciirrtnis,  so  that  on 
working  the  sendi:u;  key,  and  thus  charging  the  line,  the 
sudden  static  charge  is  for  a  moment  .added  to  the  sig- 
nalling current  or  dynamic  charge ;  and,  00  the  other  hand, 
wbentlielMyismadetoeaitb  the  linc^  this  static  charge 


flows  back  again  out  of  the  line  to  earth.  Thus  two 
sudden  jerks  or  "  kicks,"  as  they  are  called,  arc  produced 
on  the  electric  balance^  and  nbe  signals  are  thereby 
made.  When,  however,  a  condenser  or  other  inductive 
apparatus  is  added  to  the  artificial  line,  so  as  to  give  it 
induction,  too,  the  charge  and  discAaige  "hacks"  of  the 
attifidal  one  nay  be  mMe  to  counteibalanoe  Aose  of  fbe 
actual  line.  In  short,  it  is  clear  that  if  the  electrical 
properties  of  the  artificial  and  of  the  actual  line  in  induc- 
tion, resistance,  and  insulation  arc  approximately  equal, 
a  duplex  balance  can  be  eiTected  between  them. 
Steama^k^and  earth  connections  were  subsequently 


Lin* 


io  £arth 


in  the  same  year  (1872)  re-invented  by  Herr  J.  F.  Naes, 
of  Rotterdam. 

In  1873  Mr.  Geoise  Kilt  Winter,  Tdmraph  Engineer  of 
the  Madras  Railway  of  Aroonum,  Britini  India,  patented 
in  England  a  method  of  duplex  iby  opposed  batteries,  a 
prindple  which  it  appears  nad  been  previously  applied 
by  Mr.  Moses  G.  F  inner,  of  New  York,  in  1S58.  Winter", 
method  consisted  in  keeping  the  batteries*  at  both  ends 
of  the  line  continually  applied  to  it,  so  tint  their  like 
poles  opposed  each  other  and  a  standing  balance  was 
maintained  on  tte  receiving  fauttument  at  either  stadon. 
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which  could  be  disturbed  by  the  operator  at  the  other 
station.    This  arrangement  is  shown  in  Fig.  5. 

Here,  as  will  be  seen,  the  batteries  are  et^ual  and  are 
constantly  connected  to  the  line,  so  that  their  like  poles 
oppose  each  other  through  the  diiferential  coils  of  the 
receiving  instrument  and  the  line.  Thus  the  balance  is 
maintained.  But  when  at  station  s,  for  instance,  contact 
is  made  wiUt  earth  by  the  keys  K,  the  battery  b  will  be 
cot  off  finom  the  line,  and  the  current  firom  stilioik  S',  no 
longisr  opposed,  will  nuke  a  signal  mi  the  imtniment 
tbeie.  WiBtei's  method  was  ttiM  wiA  aome  aafcesa  in 
Up  to  (Ms  time  eapahnents  had  been  for  the 
most  part  confined  to  land-lines. 

Attention  now  began  to  be  turned  to  submarine  cables, 
and  Winter  proposed  the  use  of  secondary  batteries,  maHe 
of  plates  of  one  metal  (as  lead)  immersed  in  a  single 
fluid  (as  sulphuric  acid),  in  ordi;r  to  provide  the  large 
electric  induction  necessary  to  the  artificial  line,  or  by 
application  in  some  particular  way  to  the  receiving  in- 
strument, so  as  to  counterfeit  the  induction  "  kicks." 

Steams,  also,  in  tfie  Mne  jrear,  took  out  further  patents 
principal^  for  the  purpose  of  extending  hii  system  to 
cable  mdE,  For  example,  he  patentaA  conhinatiaQs  of 
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condensers  and  resistance  coils  to 


an  artificial 


C  =- 
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Fm  4. 

cdde;  Hub,  bowsfei^  had  been  dene'as  etityaiitdi 
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by  Varley,  for  the  purpose  of  m  iking  an  imitation  cable 
for  use  a5  a  "test"  circuit.  \'arlcy  distributed  his  con- 
densers along  his  resistance  circuit  in  the  manner  shown 
in  Fig.  6^  so  as  to  approximate  to  the  tmiform  distribu- 
tion of  resistance  and  capacity  in  a  submarine  cable ; 
hot  Steams  confined  himself  to  attibhing  his  condensers 
all  at  one  point  of  his  rheostat^  wd  modifying  their 
ehaiges  fat  varions  ways  by  means  of  icsisianoe  coils. 
Sfieazns  also  proposed  various  additional  arrangements 
for snperimposin};  "kicks"  on  the  receiving  instrument 
which  should  counterbalance  the  inductive  "kicks" 
known  to  be  very  violent  and  difficult  to  obviate  on  sub- 
marine cables.  He  also  describes  a  method  of  construct- 
ing hia  condensers  in  the  form  of  a  submarine  cable ; 


and,  apparently  for  the  purpose  of  economising  material, 
he  mnbar  pioposes  to  employ  Gintfis  original  plan  of  two 


batteries;  but  in  this  case  the  stronger  battery  would  be 
used  to  charge  the  artidcial  line,  so  that,  with  less  capacity 


Conducfin^  Strip 


tin^\  Pltti* 


than  the  actual  line,  its  inductive  "kick"  might  be 
eonivalent  to  that  of  the  latter.  In  £act.  Steams  and 
Winter  a^ear,  naturally  enough,  to  have  striven  rather 
to  effect  the  duplex  balance  oy  some  dn'/ctf  or  by  an 
aitificial  line  approximately  similar^  instead  of  aiming  at 
one  approximately  equal  to  the  actual  cnl)l  .:. 

In  I S74  Mr.  Louis  Schwendler,  of  Calcutta,  patented  a 
system  founded  on  the  Wheatstone  balance  principle,  and 
arolicable  to  submarine  cables  by  the  use  of  resistance 
ecus  and  condensers,  <»  of  a  cable  itadf  as  an 


line ;  but  Schwendlet's  sjrstem  is  only  novel  for  the  ratios 
betmen  die  tesistaaces  01  the  balance  vdiich  it  lays  down. 
The  best  resnlts  are  said  to  be  given  when  the  resistances 

r',  R  and  w,  Fig.  3,  are  each  one-half  of  the  resistance  of 

the  line,  and  r  is  made  equal  to  one-sixth  of  the  resist- 
ance of  the  line. 

The  first  successful  trials  in  submarine  duplex  th.it  wc 
hear  of  are  mentioned  in  the  "Journal  of  thf  Si\  u  / 
TeU^aph  EagUutrs  for  1874.  From  this  it  appears  iliat 
MesBSi  De  Santy  and  Haniood,  both  of  Eastern 
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Telegraph  Company  (which  had  been  enconraging 
experiments'!,  had  succeeded  in  effecting  a  balance,  in 
1873,  on  the  (  libraltar- Lisbon  cable  by  the  use  of  the 
Wheatstone  balance  method  and  Varlcy's  artificial  line. 
Also,  in  a  letter  to  the  Teh\^mpk!c  Jctinutl  for  1874,  by 
Mr.  B.  Smith,  of  the  Eastern  Telegraph  Company,  we 
learn  that  he  had  succeeded  in  effecting  a  balance 
oil  one  of  the  Company's  cables  between  Malta  and 
Alexandria  in  July,  1873.  so  that  he  could  receive  mes- 
sages while  sending  a  ifistancc  of  911  nautical  miles, 
la  September  of  the  same  jwar  Mr.  Smith  also  reported 
good  soGoess  oo  die  Malta-Gibndtar  cable,  a  distance  of 
i,iai  nautical  miles.  We  are  not  aware,  however,  that 
these  methods  have  been  in  practical  working  for  any 
length  of  •.imc. 

In  1874  Mr.  John  Mtiirlicad,  of  the"  firm  of  Messrs. 
Wardsn,  Muirhead,  and  Clark,  telegraph  engineers,  West- 
minster, took  out  a  patent  for  a  new  fnrm  of  condenser, 
or  inductive-resistance,  so  made  ;ib  t;)  ;n:itaie  a  submaime 
cable,  and  ostensibly  for  the  purpose  of  duplex  tele- 
graphy. The  inductive  resistance  is  formed  by  taking 
two  strips  of  tinfoil  and  laying  one  over  the  other  sepa- 
rated by  an  insulator.  One  strip  forms  the  conduaing 
circuit  of  tbe  artificial  liae^  the  other  forms  the  outer,  or 
inductive  coating,  and  ii  connected  to  earth.  The  current 
is  passed  thtougb  the  oondacting  strip  and  exposed 
throughout  its  entire  1en(^  to  the  mdttctton  of  tbe  other 
strip  or  sheet  in  tln^  snmc  w  ny  that  the  current  in  the  con- 
ductor of  the  cable  is  subjected  to  the  induction  of  the 
c.irih  throughout  its  length.  The  principle  of  Muirhead's 
artificial  line  is  shown  in  Fig.  7,  where  the  arrows  reprc- 
icnt  the  local  current  passin..;  alon,;  the  conducting  strip 
while  being  at  tbe  same  time  retarded  by  the  induction  of 
tbe  other  strips  or  indncting  plate^  wUdi  is  ooonected  to 

WMfthi 

Tbiiaitifidal,  or  model  cable,  can  be  made  to  have  the 
sane  naiitanoe,  capacity,  and  even  leakage,  per  knot,  that 
the  eetnd  eaUe  baa,  so  ibat  h  can  be  made  practically 
equal  in  its  electrical  propeities  lo  dw  adml  cable.  It 
may  be  employed  either  with  tbe  difiisrential  or  Wheat- 
stone  balance  methods.  In  either  case  the  local  current 
I<asses  through  the  conducting  strip  to  earth,  experiencing 
the  same  resistance  and  retardation  that  the  signalling 
current  experiences  in  the  cable.  It  therefore  balances 
the  signalhng  current  in  its  efTects  on  the  instrument.  Its 
advantage  over  Varley's  "  artificial  line  "  consists  in  the 
closer  equivalence  to  an  actual  cable  that  it  admits  of. 
Subsequent  patents  of  Mr.  Muirhead  describe  various 
adjustments  to  be  used  in  connection  with  the  attifidal 
line  for  tbe  purpose  of  refining  upon  the  balance. 

In  July,  1875,  this  system,  which  is  hitherto  the 
nUMt  snccessfid  of  all  in  submarine  duplex,  was  first  tried 
on  die  Marseilles-Bona  (Algeria)  cable,  a  length  of  448 
nautical  miles.  In  the  spring  of  this  year  it  was  esta^ 
blished  for  permanent  working  on  the  Marseilles-Malta 
Cables  of  tlic  I'astern  Company,  a  length  of  n.iutical 
miles,  and  also  on  the  Suez- Aden  cable,  a  length  of  1,461 
nautical  miles,  but  in  an  electrical  sense,  one  of  the 
longest  of  existing  cables.  These  are  the  first  practical 
successes  in  submarine  duplex  telegraphy,  and  they  also 
prove  the  feasibility  of  working  cables  of  any  length  by 
this  advantageooi  method. 


MUSEUM  SPECIMENS  FOR  TEACHING 

PURPOSES^ 

A  RTICVLA.TBD  or  aoated  dukiOM  sm  difided  ialo  two 
■'^  risiiMt  I.  Katnwlt  l.  AttifaisL  TbetliopiooeMS  may, 
howcfor,  Ix  more  or  lets  eombined  ia  certain  osss. 
Natwid  skdelam  are  not  maeetsted.  The  bonas  arenerely 

'  Ladure  at  the  Lou  Collection  of  Scientific  Appuratut,  South  Kan-  [ 
liaglM.  yAj  t«,  iS^e,  by  Prof.  W.  H.  Flower,  F.R.S..  OnwcrirMar  of  ikc 
Ummm  of  ih*  Kagral  CaUet*  «f  Swifaou  of  Englaid.  Cpti—wl  frna  1 


cletned  by  the  hand,  saristed  by  icalpNel,  tcinon,  and  brash ; 
th«  aabject  being  placed  in  water  during  the  inlervaU  of  the 
opeiatioa,  to  get  it  free  from  blood,  and  to  aoAcn  tbe  puti  re- 
moved. Evoything  having  been  taken  «wi^,  except  toe  bones 
and  the  ligamentu  which  unite  them,  the  skeletoa  is  fixed  in  the 
required  attitude  by  externa]  supports,  and  allowed  to  dry.  This 
process  is  commonly  adopted  with  very  small  mammals,  birds, 
reptiles,  and  especially  fun.  It  has  the  advantage  of  involfiag 
lc«i  labour  and  skill  in  articttlatioo,  aad  oi  afTording  a  tniM- 
worthy  record  of  the  number  and  icladons  of  the  bones,  etpe- 
ciilly  the  vertebrae,  about  whidi,  in  an  artificially  ardculaied 
skcloton,  unleiii  prepared  by  very  competent  hands,  there  always 
may  be  doubt.  On  the  other  hand,  such  skeletons  are  Cur  las 
uscfal  for  the  study  of  the  details  of  their  stnictare,  they  not 
only  cannot  be  t  ikcn  to  pieces,  but  tbe  extremities  of  the  bows 
are  actually  concealed  by  the  dried  ligaments.  The  Utter,  raoie- 
over,  often  become  brittle  with  time ;  and  in  the  case  of  the 
smaller  specimen^  will  bnak  UOleiS  luuidled  with  great  care. 
In  such  ca.scs  it  Is  oIUb  advisable  to  itWIthsn  them  with 

isi^gla«^  or  when  nm*  sttppott  Is  nqidfed,  some  stnnds  of 
cotton-wool  steeped  in  ndtcd  IsinglaBi  or       make  emeUent 

artificial  ligaments. 

2.  Artificial  skeletons  nrc  tliosc  in  which  the honss haw  all  been 
separated  and  completely  cleaned  by  maceration,  or  one  of  the 
procesies  substituted  for  it,  and  thm  iuined  together  again  by 
wire.  The  reconstruction  of  such  skeletons  is  technically  called 
"articulating."  To  i>erform  it  properly  som:  knowledge  is 
require<l  of  osteology,  so  that  the  bones  may  be  placed  correctly, 
which  of  course  is  of  the  utmost  importance,  and  also  some 
mechanical  skill  in  drilling  the  holes  in  the  bone*,  and  in  adapt- 
ing and  fitting  the  vrires  and  metal  supports,  and  several  instni- 
ments  are  required,  not  needed  in  the  preparation  of  natsntl 
skeletons,  such  as  drills,  pliers,  wire-cutters,  files,  &c. 

The  hesX.  wire  is  iron-tinned,  which  does  not  nut,  and  is  now 
sold  at  moat  ironmongers.  For  very  fine  work,  iron  wire  plated 
with  silver,  and  for  still  more  delicate  operations,  especially  in 
fishes'  skeletons,  thin  silver  wire  may  be  used.  Copper  wire 
is  too  soft  and  flexible  for  almoit  all  articalating  work,  and  is 
apt  to  give  a  green  stain  to  lx)nc$  which  contain  any  grease,  and 
to  should  be  avoided.  Brass  tubing  of  variou?  sizes  is  now  ex- 
tensively used  in  articulating,  and  for  lar^^er  animals,  iron  sup- 
ports, which  will  have  to  be  made  by  tlic  blacksmith  spwciaJly 
for  each  subject 

However  great  the  knowledge  of  the  articulator,  it  is  always 
best  to  take  precautions  before  macerating  an  animal,  that  there 
bliould  be  no  mistakes  in  arranging  the  bones  properly,  e«]>eci.iny 
in  the  case  of  rare  and  little-known  ipccinijiis.  The  ski:i  an  I 
the  greater  part  ol  the  soft  parts  havi:!);  been  removed,  and  ihe 
bone*  roughly  prepared  as  for  a  natui  il  ikeletun,  should  then 
be  divided  into  several  parts.  The  sternum  with  the  costal  car- 
tilages should  be  removeil  by  cutting  through  the  latter  at  the 
junction  with  the  ribs,  and  cleaned  in  water  without  macerating, 
and  then  allowed  to  dry  in  their  natural  fomi  on  a  block  of  woo<t, 
cut  to  the  requisite  sha]>e  and  size.  If  this  part  goes  intu  the 
macerating  vessel,  ihc  cartilages  will  be  lost,  .md  the  thorax  can 
then  only  be  rcst  irL-ii  In  an  imperfect  manner.  The  liml«i 
lUir.;!  I  lie  s<;pi:,>f.L'ii,  ;xnd  if  each  is  macerated  in  a  separate 
vessel,  much  trouble  will  be  bavoi  in  sortin,;  the  ^inill  bones  of 
the  feet.  If  there  is  any  doubt  about  articulaliiu;  then,  correctly, 
it  i*  best  to  take  them  out  befuic  they  have  actually  &e[>ar.xtetl, 
and  clean  them  off  and  articulate  them  at  once,  at  all  events 
dnlling  the  holes  for  the  wires  while  they  are  still  in  natural 
apposition.  The  vcrtebr.v  may  be  allmveil  to  come  apart  and 
macerate  forjethcr,  as  there  is  never  any  difficiilty  in  placing 
them  in  tlu-.r  natural  sequence.  The  hy  jid  bone-;  should  be 
sought  for  in  the  throat,  and  clc.incd  and  preserved  icparatcly, 
and  small  sesamoid  boots  alhimc  the  feet  and  behind  the  knee' 
joint  in  most  animals,  so  commonly  lost  in  museum  spccinicnii, 
should  be  looked  for  and  preserved,  as  well  as  the  rudimentary 
clavicles  of  the  camivora  and  tlie  pelvic  bones  of  the  whales  and 
porpoises.  When  the  relations  of  any  bone  to  another,  espe- 
cially of  the  sesamoids  above  spoken  of,  or  the  chevron  bones 
under  the  caudal  vertebne,  are  likely  to  be  lost  in  maceration, 
they  should  always  be  observed,  and  either  notes  or  drawings 
ii.a  Ic  of  them,  or  they  should  be  n-arked  with  fine  holes,  made 
with  an  Archimedian  drill  (an  essential  instrument  to  the  articu- 
lator). l!y  making  two  holes  on  dilferent  bones  opposite  to 
one  another  licforc  the  bones  arc  separated,  or  several  holes  ar- 
ranged in  patterns,  most  important  recordsconbe  preserved,  and 
such  small  holei  do  not  damaK  the  bones,  as  they  can  be  &Ucd 
ep  flAscmnds  with  pettyi  cr  nMne4Minn'  eoBpositian. 
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Tbe  perfection  of  a  skeleton,  an  object  always  to  be  aimed  at, 
will  gmtljr  depend  npon  the  attention  paid  to  all  the  small 
precaalions  jost  named,  and  others  which  will  suggest  them- 
selves in  the  course  of  the  process. 

In  skeletons,  tA  ordinarily  articulated,  the  principal  object 
seems  to  be  to  preserve  the  general  appearance  of  the  framework 
of  the  animal  and  tn  make  the  whole  tirm  and  stronf;,  at  the 
same  time  showing  as  little  as  possible  of  the  supports  neces- 
sary to  hold  it  together.  Every  bone,  even  to  the  ikuU  and 
lower  jaw,  is  immovably  fixed,  and  strong  wires,  or  irons,  ac- 
oording  to  its  si/c,  are  made  to  traverse  the  interior  of  the  limb 
bones,  fixed  into  the  stand  below,  and  connected  with  the  main 
lappoit,  which  runs  along  the  centre  of  the  bodies  of  the 
irertebrac  from  head  to  tiuL 

Such  skeletons  are  little  better  for  the  detailed  study  of 
osieolo^  tlian  are  natural  skeletons,  and  they  are  inferior,  inss- 
mnch  as  there  is  no  guarantee  against  errors  on  the  part  of  the 
articulator,  unless  he  be  of  known  knowledge  and  experience. 

The  improvements  in  articulating  skeletons  that  1  am  about  to 
bring  before  your  notice  were  commenced  about  twelve  years 
ago,  and  aic  mainly  due  to  the  ingcnoity  and  skill  of  the  veteran 
articulatir  to  the  Museum  of  the  Koyal  College  of  Surgeons,  my 
nani(."sjkc,  Mr.  J.imcs  Mower,  who  has  mcoetafnlly  put  into 
practice  various  ideas  and  suggestion*  vUdl  llM*  OGCUCred  to 
me  daring  the  lime  of  my  conservalorsUpb 

The  object  aimed  at  is  to  mount  a  sketetMi  which  will  five  a 
perfect  idea  of  tbe  form  and  propoftiona  of  the  animal  taAicnam 
the  bones  in  their  relative  poaitioo,  and  at  the  same  time  allow 
every  part  of  each  bone  to  be  separately  examined.  Any  portion 
which  is  required  for  examiuation  luu^t  be  made  capable  of  being 
removed  without  disturbing  the  rest  of  the  skeletoo.  The  skull, 
the  lower  jaw,  the  difiacat  vertebra^  the  pdvia,  fhe  limb  bones 
must  be  all  separable. 

Such  a  skeleton  of  ooozM  cuoot  ba  supported  on  its  own 
limbs,  like  one  of  the  old  kind,  as  the  bones  of  all  the  extremi- 
ties may  1>e  removed  one  by  one  if  necessary,  leaving  the  trunk 
in  iitn.  It  will  »1m)  be  somewhat  leu  firm  iaA.  stable,  and  must 
be  treated  wiih  care,  .-1^1  in  fact  a  deUcate  and  soowwhat  oainpli- 
Mtcd  instrument  would  be. 

The  details  by  which  this  principle  is  carried  out  vary  greatly, 
and  must  lie  atlapted  to  every  different  animal,  and  may  probably 
be  yet  still  furher  m'>litied  and  improved.  The  illustration  sent 
to  the  Exhibition  is  a  very  fair  example.  It  is  a  skeleton  of  a 
scily  anteatcr  or  jwngolin  (No.  3,811).  The  two  principal 
mechanical  arrangements  adopted  are  simjile  enough. 

They  are,  first,  the  use  of  brass  tubes,  into  which  wires  of  cor- 
responding size  arc  made  to  slide.  Tiiis  is  ;!ic  best  method  of  con- 
necting two  parts,  which  have  to  I  l  1  jiaratcd  at  |>leasurc  Wlicn 
necessary  the  tubes  and  \vtrc>  m.-ty  I  1  llar.enc-l  to  prevent  them 
turning.  The  principal  ;ior:.s  ..rc  mailc  of  tubLi  lixcil  into 
the  woirlcn  stand  l>clow,  an.l  into  the  upper  end  of  whicli  a  short 
wire  fixed  in  the  bone  to  be  supportcil  slides.  I  riesc  tiil.ea  can 
readily  \>c  riveted  to  cacli  other  so  as  to  make  a  brauched  .support 
when  re<iuired. 

The  second  mechanical  contrivance  consists  in  the  use  of 
twisted  or  phaiicd  wires  as  a  means  of  mov.al>Ie  connection 
between  bones  which  need  not  be  completely  separated,  but  only 
beat  upon  each  other  as  by  a  hin>;e.  For  inst.ancc,  the  prmcipal 
bones  of  the  limhi  are  connected  by  a  strand  ol  wiics,  iwisteil 
t04;cthcr  liUc  a  rope,  passing  on  one  side  of  the  joint.  Each  end 
is  inrerlcd  in  a  Ii  dIc  drilled  in  the  bone,  and  I'lxcd  by  means  of 
imall  wedges  of  wiud  or  mct.J.  These  joints  arc  so  stiff  as  to 
remain  in  any  p  ^iiion  in  which  they  are  plaee.l,  am!  yet  .".re 
perfectly  tleii'  iic  a-i  l  durable.  The  vtrtebr.i;  art"  cmnected,  by 
being  tixed  by  wires,  on  to  a  plaited  band,  p'usMid  along  the 
inferior  surface  of  their  bodies,  where  nothing;  of  iniportancL-  is 
concealed  by  iu  Since  this  skeleton  was  niuunicd  it  ha<,  how- 
ever, been  found  belter  la  many  cases  tu  run  tlic  plaited  wire 
through  the  canal,  so  that  it  is  perfectly  out  of  si^jht.  Though 
neatness  in  the  muunluigs  of  a  skeleton  ii  certainly  a  desideratum, 
It  is  belter  to  iiavc  any  number  of  external  support!  to  the  bones, 
than  cither  to  fix  immovably  ur  to  mutilate  them,  as  was  often 
done  in  the  old  plan,  in  orJer  to  allow  of  the  intruduclion  of  the 
eoncealed  support-.. 

The  ribs,  sternum,  and  sLcrnal  riljs  are  usually  mounted  in 
aoe  solid  [liece,  ieparal.lc  from  the  vertebral  column,  so  thit  the 
articular  ends  of  all  the  nb»  can  be  easily  examined.  In  s  ime 
cases  it  is  found  better  to  btniiy  the  vertcbr.i.  upon  a  slilt  rod, 
or  several  pieces  of  rod?,  e.junec.cd  by  sliun^i  ji/inls,  Iroin  wiiich 
tlicy  can  be  removed  u;  incccisiu:-.  In  lad,  as  before  said,  the 
aodihcatioosof  these  procetMs  are  numerous,  but  they  can  best 


be  appreciated  by  examining  a  few  mounted  .speciBMai^  and  oaa^ 
be  further  developed  by  the  suggestions  of  cxpericttee. 

In  addition  to  the  complete  monnted  skeleton,  moseams  wiD 
be  expected  to  have  separated  portions  of  the  bony  structures 
exhibited  in  a  manner  that  the  stodent  can  study  them.  The 
skull  especUUy  must  be  treated  in  this  way.  For  naany  years 
.skulls  of  various  animals  have  been  prepared  at  Paris  "  <)  la 
Hiauchitu"  and  there  are  some  good  examples  in  the  Exhibition 
contributed  by  Tramaad,  nduding  an  entire  human  skeleton 
(N'o.  3,913,  aU0  3,9ljaiid  3.918,  skulls  of  man  and  turtle).' 

All  the  bones  are  tepaiated  and  fued  by  brass  bands  and 
wires,  at  short  intenrdi  ROB  cadi  otbsr,  so  aa  to  allow  of  tteir 
complete  form  being  ttaadaad. 

The  sliding  joints  foraMd  of  biass  tubing  will  be  found  a  great 
improvement  in  such  specimens,  as  it  allows  the  complete  removal 
ol  any  portion  required  for  more  particular  examination.  Aa 
example  will  be  aeca  in  the  skull  of  a  sheep  (No.  3,819k  con* 
tributed  bjr  Mr.  E.  T.  Newton,  of  the  Mnsenm  of  Praetlod 
Geology. 

A  single  bone  is  best  mounted  by  driving  a  sharpened  wire 
into  its  lower  surface,  which  wire  slides  into  a  tuLie  of  corre- 
sponding diameter  fixed  in  the  wornlen  sr.\nd  ;  in  this  way  all  the 
series  of  separate  bones  in  the  .Museum  of  the  College  of  Sur- 
geons arc  mounted.  The  stands  are  made  of  tumdl  wood, 
circular,  polished,  and  black.  All  the  bravs  work  in  them  and  tbe 
mounted  skeletons  is  coated  with  a  layer  of  black  japan  varnish. 

I  must  not  omit  to  mention  a  method  of  auranting  .skeletons 
devised  and  recommended  by  Prof.  HuxIejT,  die  dctaUS  c4' which 
have  been  developed  by  Mr.  Newton  from  processes  initiated  at 
the  College  of  Surgeons.  There  is  an  example  in  the  Exhibition 
in  the  skeleton  of  a  dog.  No.  39040.  Each  of  the  bones  of  the 
skeleton  is  mounted  separately  with  wire  and  tubing,  as  in  the 
single  lione  just  spoken  of,  but  they  are  arranged  on  a  single  flat 
iHiard  in  definite  order,  tbe  vertebrae  in  succession  along  the 
middle,  ar.d  the  limbs  on  each  side,  each  bone  being  near  its 
actual  position  of  the  body.  Skeletons  so  prepared  can  be 
arran;;cd  one  above  the  Other  in  a  cabinet,  each  board  running 
on  lc<lt;c^  in  the  sid-sof  the  cabinet  like  drawers.  They  ore  very 
convenient  for  st  idy  and  demonstration,  especially  for  advanced 
•Students ;  bat  they  are  not  so  suitable  for  |niblie  museums  or  for 
elementary  tc-aching,  as  they  coavejr  no  idea  of  the  gencxal 
appearance,  form,  aod  proportions  «  the  aninal  from  whieb 
they  are  prepared. 

Certain  portions  of  the  skeleton,  especially  of  the  lower  verte- 
brates, arc  never  ossified,  but  remain  pcrnianrntly  in  a  cartila- 
ginous condition,  and  when  dried,  shrivel  and  contract  into  small 
shapeless  massc».  But  it  would  be  often  desirable,  in  a  dry  skele- 
ton, to  keep  them  if  possible,  if  only  to  preserve  the  positions 
and  relations  of  the  surrounding  hones.  For  instance,  the  axial 
portions  of  the  skeleton  of  many  lidic^'  hcuis  aic  entirely  carti- 
laginous, and  so  are  the  carpal  bones  of  the  crocodile.  Such  parts 
ought  to  be  modelled  either  in  soft  wood  or  in  the  composition 
of  whitinf;,  reUn,  and  linseed  oil  used  by  the  picture-frame- 
niakcr>,  which  is  soft  and  plastic  when  recently  ma  le,  but  sets 
to  an  almost  stony  hardness.  Specimens  of  the  application  of 
such  modelling  nay  beaeen  in  die  Ifnsmmof  the  Colh{e  of 

Siirgeonf. 

Krs.iieii  the  skin,  and  the  skeleton,  nuuiT  t/Sbtec  parts  of  tbe 
body  are  freipenlly  preserved  in  a  dry  state  in  museums.  When 
bottles  and  spirits  were  very  dear  thus  method  was  much  more 
attended  to  than  at  present,  and  it  was  extensively  used  for  in- 
jccted  preparations,  showing  the  course  of  the  bloo  l-vessels,  and, 
even  dissections  of  muscies  and  nerves,  as  well  as  for  the  hollow 
viscera,  su^h  as  the  stomach,  c.i  cuni,  i^;.,  which  were  inllated, 
dried,  and  then  varnished.  'I'here  are  in.my  objections  to  such 
piepatatiuns.  All  soft  and  tleshy  par;  ,  when  ilticd,  contract  so 
much  as  to  j;ive  little  idea  of  their  ai.;icai.ini  e  m  the  recent  state, 
and  in  doint;  so  disl.irb  the  relations  ib.i,- parts  111  iiin'.act  with 
thetii.  Int)ate<l  oigms,  which  look  very  well  lor  a  lime,  are  apt 
to  collapse,  and  they  arc  all  liable  to  decay  and  to  perish  from 
tlic  attacks  of  insects.  To  guard  against  this  it  is  absolutely 
necessary  that  the  ]>rcparations  should  be  tlioroughly  SM-iNcti  in 
alcoholic  stdalion  u'  corrosive  sublimate,  or  some  u'her  such 
poison,  before  the  drying  process  comnicnccs.  In  Italy,  especially 
in  the  Museum  ot  Comparative  Anatomy  at  I'isa,  I  have  seen 
beautiful  and  very  iaatmctive  specimens  of  viscera  presened  In  a 

'  I  >1ir.i;l.t  :iI-.->  ciH  .ittenlion  lo  a  txaiiiiful  hum.m  iWclcSou  '»>•  -ii-n* 
r i  1 ; ' 'T.  I  ;i  I'l-  jinjMiHc  tif  pr.-ir; I V  I ^  ills  I .r  11 .1  111  (Nu  1,^1, ,1  'A  i,..h 
liic  prill. .  I  111  b-juc5  are  connected  by  coiled  tptinit  wire.  1  his  methoU  has 
lunK  Ixcn  uK'l  on  a  putial  KaJa,  as  (or  ailadMaK  ih*  low«  jawwtka 
ikall,  l>ut  is  not  u>  coBveaieat  as  Uie  one  desoibedaw**,  as  tha  ciatdeiqr 
of  tba  spriag  is  always  an  jnniirtiMit  to  the  flee  sismlBMiinii  of  fte  ^mm. 
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dried  state,  and  it  U  to  be  regretted  that  none  have  found  their 
way  into  thi;;  Erhibiiiun,  aj  they  might  have  stimulated  us  to 
cadeavoar  to  do  komething  to  improve  the  art,  which  in  most  of 
oar  Matomical  museums  is  now  almost  ubsolctc. 

The  methods  of  preserving  the  hard  parts  of  invertebrate 
animals,  rach  as  insects  molluscs,  and  coral  animals,  in  a  dry 
state,  are  so  generally  understood,  and  so  fully  described  in  many 
•pedal  treatises, ^  that  there  is  no  occasion  to  detain  ynu  with 
them  at  present.  The  best  illustration  in  the  present  collection 
of  this  branch  of  the  subject  is  the  very  valuable  and  instructive 
preparation  of  the  Exoskcleton  of  the  common  lobster  (No. 
3904  1)  prepared  by  Mr.  E.  T.  Newton,  and  exhil)itcd  by  Prof. 
Iluxley,  which  is  a  model  of  a  class  of  preparations  which  might 
be  largely  employed  In  teaching  zoology.  I  may  also  call  atten- 
tion to  a  small  series  of  preparations  contributed  by  I'rof.  If, 
I.andois,  of  Munstcr  (No.  3S78),  which  purport  to  show  some- 
thing of  the  life  history  and  habits  of  several  spicics  of  insects, 
an  idea  which  might  be  more  fally  carried  out  in  biologic-1 
museums,  and  to  the  tjpical  collection*  of  the  shells  of  moUosci 
cxUUtedby  Mr.  R.  Dmm  (Not.  jSot  to  3811). 

{T0  be  coHitHued.) 


OUR  ASTRONOMICAL  COLUMN 

Tns  Nbw  Stak  in  Cvonos;— On  the  mtriog  of  D«ecmber 

13  this  star,  as  rcgaids  Ivigbtoess,  was  about  midway  between 
75  '-yH"'  "'i*^  Bessel's  star,  Weiss*  XXI.  1004,  the  Durtkmus- 
Inun^  magnitudes  of  which  are  5 '2  and  6'5  respectively,  giving 
for  tbe  new  star  a  nugnitade  of  about  5*8  to  6x>b  as  slaved  last 
nedt.  On  Deeembcr  so  it  wai  not  nuno  than  o-25bi.  Mgbler 
than  Bessel's  star,  indeed  at  moments  it  was  difftcuh  to  say  which 
wa>i  the  brighter  of  the  two  ;  its  present  rate  of  decline  is  there- 
fore blower  than  during  the  first  ten  days  after  the  discovery.  In 
the  foggy  sky  of  December  20^  there  was  a  yellowish  tinge  in  its 
Ugh^  not  ptKcplibk  fat  Bosd'a  stw.  A  fwrdwr  caKfal  aearcfa 
fhnwigh  onr  atar-catalognes  has  faOed  to  reveal  any  previous 
obsemtkn  of  a  stw  in  this  position.  It  falls  in  one  of  the  two 
1000%  the  iMlMcnatMia  of  wUcfa  has  boen  imdortnkeA  at  Boob. 

The  Binary  Sta«  6/  Eridani.— It  may  be  hoped  th.it 
some  one  of  our  southern  observers  is  putting  upon  record  inea. 
sures  of  this  doubic  star,  of  wliich,  so  far  as  we  know,  none  have 
been  published  since  those  of  Mr.  Eyre  B.  Powell  at  Madras,  at 
the  hcghmfaig  of  l86t,  when  the  angle  of  poHdoo  ««•  953*,  and 
the  distance  4'''9.  Altering  the  node  in  Capt.  Jacob's  second 
orbit  to  109*40',  and  assuming  the  ptri-aitroii  passage  to  have 
occurred  i8l7'64,  with  a  period  of  revolution  oi  ii7'48year», 
the  measures  from  1 835  to  1S61  are  very  closely  represented, 
trithont  change  in  inclination,  distance  oTperi-astron  &om  node, 
or  tant-niil  a^ior.  Doaiop'i  measures  in  December,  1835, 
whidi  are  ofdoobtiU  teterpietation,  ueuld,  with  Jacob's  correc* 
tion,  differ  ti}*j|OBI  the  computcil  aii:;)o.  I. .iter  inc.isures  llian 
those  of  1861  are  required  lor  a  dcdsioo  on  the  true  form  of 
OfUt  a  Centauri  and  A  5114  (R.A.  19IL  1701.  501.,  N.P.D. 
144*  34'  for  1876)  are  equally  to  be  recommended  to  tbe  doee 
attention  of  the  southern  astronomer. 

Wben  a  systematic  remeasurement  of  the  double  stars  of  .Sir 
John  Herschel's  Cape  catalogue,  which  arc  out  of  reach  in  these 
latilndes,  is  undettakcn  (and  we  know  of  no  amwdoiiiible  or 
aiore  interesting  work  in  the  miacdkatOUl  OitlMMMBf  of  the 
other  hemisphere],  a  large  accession  to  the  Bit  of  hinariet  may 
be  anticipated.  Perhaps  M,  O.  Struve  lias  not  -in  24  Comx 
Bcrenids— detected  the  most  rapid  of  the  revolving  double  stars, 
vhkk  it  wqr  (tnafn  Ibr  a  mtham  obaeim  to  bibv  to  Ught. 

Pkmodical  C Mh-is  i.N  1877.— Of  the  known  comets  of 
short  period'  only  one— that  of  D'AneM— has  been  predicted 
Ibrthecnmiigycar,  Ifaooghif  the  elenMBti  of  De  Vioo^  oooiet 
of  1844  have  not  midergone  a  violent  change  since  that  appear- 

■  The  BPft  recent  being  "  Ko(«  e«  CeUaetba  «wt  Picsetviac  Muanl 
Hittory  Objecti.'  edited  \j  I.  K.  Tqte.  th.|)i„«n«  vnUisbedV  Hart, 
wkkc  aod  ttoauc,  Loodoo,  1176. 
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ancc,  it  may  be  expected  to  be  in  peiihelioa  also  within  the  next 
twehemonfhi. 

D' Arrest's  comet  will  arrive  at  its  least  distance  from  the  sun 
on  May  to,  but  wn'U  not  be  nearest  to  the  earth  until 'October  ; 
its  |X>sitions  when  observations  should  be  m.\^\  fc^.siljlo,  are  not 
favourable  for  observers  in  the  northern  hemisphere.  M. 
Levean^  dabeiate  ephcmerit  aJibidt  every  oooiblo  amistanoo 
towards  its  detection.  At  its  last  visit  in  1870  this  comet  was 
cxceiiively  faint,  and  was  not  ob'icrvcd  at  more  than  four  or  five 
of  the  numerous  European  (Jbservatorics. 

Surely  there  must  soon  be  an  end  of  the  dearth  of  discoveries 
of  new  comeii  which  haa  pretndlail  tineo  the  beginning  of 
December,  1874. 

Ancient  Solak  Eclipsksl— In  Nature  (vol.  xT.,'p.  116), 
Sir  George  Airy  notes  a  difference  in  the  path  of  the  Aadow  in 

!hc  total  ecli]i>c  of  n  r.  763,  June  14.  (^VCS  in  this  tolirna 
(p.  65)  from  that  defiacd  by  a  direct  c.ilcuI»tton  from  llan-icn's 
Tdda.  In  exphaation  of  this  difference  it  ^lujuld  be  stated  that 
our  deaenta  of  tlw  eclipae  of  b.c  763.  as  also  (with  one  exoep. 
tion)  for  otfier  edipses  to  which  we  have  from  time  to  time  re< 

fcrrcd,  are  ob'.ainc !  by  t!:-  u  r  uf  I  'lmoi'ir.iu's  Lunnr  Tables  o( 
i8a4,  with  the  main  arguments,  and  one  or  two  of  the  princii>al 
equations  adapted  to  the  elements  resulting  from  Sir  George 
Aiiy**  labociooa  dlacwnon  of  the  observations  of  tbe  moon  at 
the  Rfl^at  Obwrvatory,  Greenwich,  from  tyjo  to  1830^  oom* 

bined  with  M.  Levcrrit-r''.  Solir  Table";,  an-1  th';  introduction  of 
Hansen's  last  values  of  the  terms  in  longitude,  anomaly  and 
nodedepeoidiag  OB  die  aqmue  of  ccBtnriet. 


METEOROLOGICAL  NOTES 

Thk  S  ruRM  OK  March  12,  1876. — We  turned  with  con- 
siderable interest  to  the  aooount  of  this  itoini,  which  pLi<-ed 
over  tbe  south  of  England  on  March  12,  as  published  in  the 
^Msrwaf  of  :ae  BngliA  Meteoiological  Society  far  Jnly.  The 
interest  was  all  the  greater,  seeing  that  the  account  was  drawn 
up,  at  the  request  of  the  Council  of  that  Society,  by  Mr.  Scott, 
assisted  by  Messrs.  Gaster  and  Whipple,  tint  descriptions  of  the 
nme  storm  had  been  previously  published  by  Prof.  Quetelet, 
Dr.  Neomayer,  and  tiie  kte  M.  C.  Sainlo-Ciafafe  DevUK  and 
that  another  paper  on  the  same  subject  was  intimated  by  Dr. 
Buys  Ballot.  The  widespread  interest  which  this  storm  has 
called  forth  is  seen  at  on^  c  on  looking  at  the  nine  weather  maps 
and  tables  of  Mr.  Scott's  paper,  which  show  it  to  be  one  of  the 
most  reoHtrliable  stonM  of  iioent  yean,  whether  regard  be  paid 
to  the  rapid  rate  of  its  propagation  eatt wards,  estimated  by  Dr. 
Neumayer  at  seventy-seven  miles  per  hour  over  part  of  its  .:our$e ; 
1)  ilio  r.it.'  <>(  the  harijiiKtiic  iJuctu.' lion,  aliin'^t  unprecedented  in 
the&e  inlands,  the  bar  meter  at  Kcw  having  ilsen  0'407  inch 
during  the  two  hour  irom  2  to  4  i-.m.  ;  or  to  the  violent  OOO* 
trasU  of  temperatwe  and  weather  on  tbe  two  sides  of  the  Mom 
at  comparatively  short  distances  apart.  To  iDttStrate  the  subject 
with  greater  fulncba  u  wooJ^ut  is  given  showin-  the  autonjatic 
r^strations  of  the  ditTerent  meteorological  instruments  at  Kew, 
and  tables  of  pressure  and  temperature  for  every  ten  mioetci 
during  the  most  iatefcsting  phase  of  the  itorm.  To  these  cum 
a  notewortJiy  and  novel  fcatttte  b  added  in  the  form  of  a  curve 
showing  the  electrical  changes  from  positive  to  negative,  and 
vict  vertd,  at  the  lime.  The  hourly  reat/in:>s  e(  thtiridf-rKording 
inttrumenls  for  March  vt'ere  moreover  published  shortly  after  by 
the  Meteondagical  Office.  On  tnmiitg]  to  these  two  barometric 
records  taken  from  Hie  same  iaitnnnent  at  Kew,  referring  to  the 
same  time,  and  published  by  tlic  iame  authorities,  and  comparing 
them  together,  we  meet  with  nothing  but  confusion.  Of  the 
whole  of  the  eleven  instances  on  which  readings  are  printed  in 
the  two  fecoids  for  tbe  same  instants  of  tim^  no  two  agiee^  tbe 
eleven  dUhMneai  hcfaig  in  oider,  -i-  O'oo6^  -0*024,  -oWl^ 
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-0x140^  -0*020,  -  0  001,  O  040,  ()  (lO.i,  -  o  012,  0  027,  and 
+  0*003  inch.  Wbelber  or  not  tlic  readings  in  the  paper  l>e 
roluccil  to  !>ca-Icv«l,  m  information  being  given  on  this  pjinf, 
the  whole  obscrvatioiu  M  at  leait  one  of  tbese  two  lecofds  are 
entirely  wm^.  lo  exphnarion  of  diierepaiidn  pretiamly 
pointed  out,  it  was  stated  by  the  office  that  the  original  photo- 
graphs may  not  atlmit  of  a  precision  cIoiNcr  than  o'02o  inch.  In 
tht«  case,  however,  sucli  an  t\pli<iiation  is  out  of  the  qucsion. 
£qiuUy  kxite  and  inaccurate  are  the  dcscriptioos  of  the  Kew 
carrct,  even  ttwqgh  die  main  dei^  of  fhb  eosdjr  sytlem  of 
rej^istration  is  to  liliBish  data  for  exact  comparisons  bring  insii- 
luted  among  the  dlfTerent  nieteorolo(;ical  elements.  Thu«  it  is 
stated  that  t!ic  electricity,  having  hccn  strongly  nci;ativc,  :e- 
tumed  again  to  positive  between  6  and  8  A.M-,  whereas  the 
diange  oecamd  all  Imt  iastanlaaeoBriy  albcmt  6.45  A.lt. ;  that 
simtiltaneoasly  with  the  tine  of  maxiaiiin  tempeimttire,  about 
12.20  P.M.,  the  wind,  which  had  been  west  " suddenly  became 
noitli,"  whereas  the  chan(;e  was  not  of  i-auii  .1  character  as  to  be 
dcscriUd  by  the  words  simultancoiu  ami  sudden,  seeing  that 
about  fifteen  minutes  dtpaed  u  the  wiad  veefed  from  wot  to 
BOfthj  that  "the  barometer  rose  npidlyttntil4  P.M.,  at  anaveragc 
rate  of  about  0*005  P*^  minute,"  whereas  this  rapid  rate  of  in. 
crca'^c  of  pressure  was  spread  over  no  n-.ore  than  tiie  i'lf;)-  luinutcs 
from  2  to  2.50  r.M.  It  is  needless  to  remark  that  the  data  of 
this  siognlar  storm  thai  put  befbn  n  are  worse  than  useless 
aad  it  may  be  also  state  \  thtt  a  number  of  the  barometric  ob. 
tcrvations  at  Kcw,  as  j.ublished  in  the  Hourly  Readings  for 
March,  arc  of  such  a  ch;u.icter  as  to  render  a  Terificitioa  by 
companion  with  tlic  uriyinils  very  desirable. 

DiURNAi.  IUko.mui  Rant-k  at  I.i>\v  and  lllGII 
L»V«LS.— We  have  recently  received  trom  Mr.  \V  W.  RmdeJI, 
a  p«p0  on  this  important  subject,  published  about  two  yean  ago 
ia  the  Jbrnrnal of  the  MeteorologleBl  Society  of  Loodon,  bated 
on  ol)5cr»*ations  made  i:r.'h-r  t' c  direction  of  Gen.  Mycr  dnnnjj 
May,  1S72,  on  Mount  Wiubin^ton,  New  llampsliire,  at  lieighti 
of  3,639  and  6,285  <ibove  the  sea,  hourly  from  C  a.m.  to  6  r.  M., 
and  at  9  and  12  p.m.,  and  at  Portland,  Maine,  54  feet  above  the 
lea  and  nar  the  cout,  at  7  and  8  A.M.,  and  at  1,  5,  9^  and 

tS  F.M.  The  means  of  atmo-phe-ic  j  rcssurc,  tem;icr.it'irc,  and 
bnoudity,  are  given  for  the  diffcrenl  hours  of  observation,  to 
whidi  are  added  interpolated  values  for  the  hours  of  the  day  for 
which  no  obicrvations  were  made,  by  drawing  a  tut  cam  pan> 
ing  through  the  obtvrrcd  Talaes  plotted  off  on  a  moderately 
har^'c  ?calc.  ThCiC  various  averages  are  laid  down  in  sets  of 
cuives  accompanying  the  paper.  The  point  of  interest  raise*!  by 
su^h  a  discussion  consists  in  the  presentation  of  these  three  vital 
metcoroUi(ical  elements  at  three  ttationa  net  (u  apart  from  each 
other,  bat  very  dUfercBtly  thttated  aa  regaidi  height  above  the 
■ee,  and  the  probability  that  some  light  may  thcrehy  ^'e  '.hr  inn 
on  one  of  the  most  difficult  problems  in  physics.  On  cxuuiining 
the  CUrrec  the  .ittcntion  is  at  once  arrested  by  the  remarkciblc 

rh*r*^'  of  the  curve  of  the  diurnal  barometric  range  at  Port- 
land, wUdi  wpfoenti  the  noniias  maximam  as  oeeanios  at 

6  .\  M.,  and  the  afternoon  minimum  at  2  r.  m.  Deductions  of  a 
sr  mewhat  large  nature  are  drawn  Irum  the  times  of  occurrence 
of  these  and  others  of  the  maxima  and  minima  of  the  paper 
tending  to  show  that  they  stand  to  eadi  other  in  certain  definite 
relatiom.  Sfawe^  however,  the  facts  of  obscnatiM  afliMd  no 
instaaee  of  the  morning  maximum  occurring  in  May  at  snch 
places  as  Portland  at  6  a.m.,  and  the  afternoon  minimum  at 
S  P.M.,  we  were  led  to  calculate  afresh  the  averages  from 
Gen,  Myet's  fignrcs  with  the  result  that  the  avenges  of  the  six 
boan  of  observadont  pnUUhed  fai  the  paper  an  all  fai  cmr  ia 
amounts  varying  from  +  0*027  >*^<^h  to  —  0*004  irxY.  The  fresh 
averages,  it  may  be  remarked,  give  an  amplitude  of  range  and 
houn  of  occurrence  of  the  extremes  accordant  with  what  has 
been  observed  in  latitudes  aad  litaatiMis  similar  to  that  of  Port- 


land  in  ^^.^y.  It  is  obviously  rrcmaturc  to  discuss  the  various 
points  raised  until  the  necessary  data  be  put  in  order  l>cfore  us, 
and  the  interyxjlated  values  for  the  unobserved  hours  be  laid  dowa 
on  a  method  based  oa  a  wide  knowledge  of  observed  valncs  for 
the  sane  honis  at  places  riaularly  cfacuMstaneed. 

Thi  Climati  of  Grnbva.— a  large  work  on  this  subject 
has  just  been  published  by  Prof.  Plantamour,  in  which  are  dis- 
cussed with  clearness,  precision,  .and  great  fulness,  the  observa- 
tions made  at  the  observatory  liiiring  the  past  fifty  years,  on  tem- 
perature, pressure,  moL'-flure,  rainfall,  winds,  clouds,  and 
thnnderstomu.  The  hourly  averages  of  the  diffieicat  dements 
of  each  month  for  each  year  and  f  jr  groups  of  yeait  nt  f^ma, 
as  well  as  the  averages  for  each  day  o(  the  year,  and  flieavaage 
or  sun'i>  n!  the  pent.idcs  and  months  for  the  long  periods 
during  which  the  observations  have  been  made.  There  is 
thus  amassod  in  a  handy  form  in  one  volume  of  263  pp.  4ta, 
daufortheelucic'ation  of  thedimale  of  this  paitof  Strttserlan^ 
as  welt  as  for  larger  imiairies  which  fiitl  to  be  dealt  wHh  by  com- 
parative meteorology,  a-i J  for  the  investig.ition  ol  many  cosmical 
';ueslioas.  Amonj,'  the  specialties  of  lire  clima'e  of  Geneva,  the 
most  interesting,  perhaps,  are  those  which  arise  from  its  position 
with  lefmnoe  to  its  lake.  The  variatioas  in  the  direciioD  aad 
force  ofdie  wtnd  during  iht  day  siiow  land  and  lake  breeses  of  a 
strongly  markevi  character— the  breeze  from  the  lake  prevailing 
at  those  hours  of  the  day  when  the  tempsrature  of  the  land  is 
in  excess  of  tliat  of  the  lake,  and  the  land-breere  during  the 
itst  of  the  day.  In  December,  whea  the  laad  at  no  hoar 
of  the  day  is  warmer  than  the  lalce,  no  breece  firom  the  lake 
prevails.  In  January,  however,  the  breeze  from  the  lake  beRin'; 
slightly  to  prevail,  and  in  an  increasing  degree  in  succeeding 
months,  forming  a  marked  feature  in  the  climate  of  the  town 
during  the  greater  put  of  the  year,  aad  leaving  its  im- 
prr<s  in  nearly  til  directions  on  the  diflereot  meteorological 
elements.  During  the  winter  months,  when  no  breeze  from  the 
lake  prevails,  or  but  a  feeble  one,  the  vapour  curves  show  only 
one  daily  minimum,  occurring  about  sunrise,  and  '>ne  n\aximura 
about  a  P.M. ;  whereas  during;  the  other  mmiths,  from  March  to 
October,  there  occar  two  daily  minbna,  one  abnnt  or  shortly 
before  sunrise,  and  the oAer  Gram 3  to  4  I  -M..  and  two  maxima, 
one  from  8  to  11  A.M.,  and  the  Other  from  6  to  10  p.m.,  accord- 
ing to  season.  Equally' auilnd  are  the  curves  of  the  hourly 
variatioas  of  chmd,  the  maihaum  during  the  winter  months 
occuniog  about  sunrise  and  the  munmam  about  sunset.  During 
the  warm  month',  however,  there  are  two  daily  maxima  and 
minima — the  first  maximum  occurring  about  or  shortly  after  sun- 
rise, and  the  second,  wUeb  is  by  far  the  larger  of  the  two,  about 
6  P.M.,  and  the  two  mniima  shortly  after  otidnight  aad  from  9 
to  II  A.H.  These  variations  ia  the  moistare  of  tlw  air  of 
Geneva  .nre  .iMiibiitofl  by  rinn!:i»nour  to  the  conden«'.ion  a"d 
evaporation  which  take  place  at  tlio  surface  of  the  earth,  and  In 
the  ascending  and  descending  aerial  currents  consequent  on  the 
diomal  march  of  the  temperature.  These  are  nndoubtedly 
trae  1*^—  conoemed  In  bringing  about  diurnal  hygiMuetiie 
change?,  but  they  are  insufficient  to  explain  the  strongly-marked 
double  maxima  and  minima  observed  at  Geneva.  This  will  b* 
evident  by  a  simple  reference  to  the  hygrometric  curves  for  such 
places  as  Valeatia,  Toronto^  and  Oxford,  which  either  exhibit 
no  second  maxfanom  at  all,  or  if  fheydo,  so  fidatly  marked  as 
to  form  no  outstanding  feature  of  the  carves.  The  explanation, 
in  all  probability,  of  this  peculiarity  of  the  Geneva  hygrometric 
curvet  is  to  be  founi  in  the  rel.vtive  si/c  of  I-akc  GsnevA 
which  if  just  large  enoogh  to  occasion  a  strong  breeze  during  the 
day  from  the  lake  a// rmat/ «i«r»  Oa  the  setting  in  of  the 
breeze,  the  air  having  been  some  time  previously  resting  on  the 
surface  of  the  lake  is  therefore  moist,  and  while  this  continues 
the  first  daily  nia\iin.:m  is  reached.  A«,  however,  tl-.c  bret?e 
continues,  tAt  air  Jtcding  it  muti  tucatarilj/,  moinj^  to  tA*  torn- 
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p.iratr  r  smaUnii!  of  the,  .'■I't  -i'"!'  frcn  fri^'t.'r  sfrii/ii  cf  tht  atmo.  \ 
ipKera,  ami  since  lliii  air  hx^  1  ten  Uu  a  brief  tiire  in  contact 
with  the  surface  of  tlie  water  the  lake  breeze  becomes  constantly 
(UiertiU  tbe  ftftcrnooa  minimuB  from  2  to  4  p.m.  The  breeze 
tlicfciftcr  dininUiBt  in  fenci  tlw  ilf  oontMjvMtijr  beocnet 
n.'.lster  til!  the  greater  maximum  is  attained  about  the  time  of 
the  day  wlicn  the  breeze  from  the  lake  falls  to  a  calm.  This 
special  feature  of  the  climate  of  Genera  well  «lc^crves  the  closest 
investigatioa,  poiticulsrljr  in  its  rdatioas  to  the  curves  of  tem- 
pentan^  pltjliue,  and  doudi^   Abmiik  the  other  points  dis* 
ctmed  naj  be  mentioned  an  examination  of  DeviUe's  cold  and 
warm  periods  of  the  year  by  the  long  series  of  the  Geneva  ' 
Obssrvations  ;  a  coniiiArisim  of  \\\t:  tcnijicrvituie  uf  tlic  water  of 
the  Rhone,  a<>  it  issues  from  the  lake,  with  that  of  the  air,  show- 
ing the  mean  annual  temperature  of  the  water  to  be  3*7  higher 
than  that  of  the  air,  a  point  of  wnw  inportaaoe  in  counection 
v!th  questions  affeciing  ocean!c  cimlatMn ;  the  diitiibntion 
iliri  .:^h  ihc  year  of  strong;  northerly  and  southerly  winJs,  and 
the  variations,  regular  and  irrcj^ular,  in  the  amount  and  duration 
flf  thefunlali.  1 
Cliuai  I  "1  I.t  Nt).  — A  paper  of  oonsideiable  value  has  been  ! 
published  by  11.  A.  V.  Tidblom,  in  Lundi  UnH'tniUts  Arssknjl, 
torn,  xii.,  on  the  meteorological  observations  made  at  the  obser- 
vatory at  Lund  from  1741  to  187a  The  observattons)  which 
an  veiy  fidly  diseuocd,  cmbnee  die  tempera tnrcj  windi,  tain, 
snow,  thunderstorms,  and  auroras,  and  their  great  value  lies  in  ' 
the  long  period,  vii.  130  years,  over  which  they  extend.  The 
highest  observed  temperature   during;    the    llS  years  ending 
1S70  wu  SH*'i,  and  the  lowest  —  13  -9,  both  occurring  in  1845.  | 
Notlierljr  and  caiterljr  winds  prevail  in  winter  and  sprtef ,  north-  ' 
westerly  in  summer,  and  south-westerly  in  autumn— these  winds 
being  of  special  interest  from  their  relation  to  the  pitvailiriij 
winds  in  the'  south  uf  N'urrt  ay  in  the  cqi responding  seasons.    1  hsil 
falls  OS  an  average  5  days  in  the  }ear,  snow  37  days^  and  rain 
I3S  days.  Mafdh  is  tlie  noalh  of  laudlest  and  fawt  flneqaent, 
and  August  of  greatest  and  most  frequent  rainfall.  Thunder- 
storms reach  tlie  maximum  in  the  last  half  of  July  and  first  half 
of  August,  very  few  occurring  from  the  middle  of  October  to  the  ' 
middle  of  April.    The  greatest  number  of  auroras  occur  in  April 
and  September,  and  the  vnriatioos  through  the  diflferent  yean  are 
very  great,  a  remarlcable  maximum  ]^»eriod  occurring  from  1776  . 
to  1790,  since  which  latter  date  the  number  has  been  singularly 
cw. 

WlATiiKR  SuMiiARY.  — M.  11.  Tsny's  JiiHoirt  dt  i'Ai$fw 
tphht  for  July  and  August,  1S76,  has  been  received.    The  ' 
publication,  which  rcctntiy  I  t-^m   t  t   lie  ]iul  H^'.cil  in 
Mondti,  aims  at  giving  a  summary  and  discussion  of  the  meteoro- 
logical elements  of  the  northern  hemisphere^  wbieb  it  is  possible  i 
to  ooUact  within  n  month  or  two  of  tbdr  ocuuitace.  It  is  thus  | 
ealenlated  to  be  a  nsefiil  supplement  to  the  weather  tnaps  of 
Kuropc  and  America,  and  to  the  lntcrnation.il  Metei  rohnjicil 
Observations  of  the  United  States,  and  as  such  it  deserves  the  , 
active  wpport  of  the  meteoiolqglsts  of  difloent  oonntriea. 

Inft.vknck  (11  FiiRi  -.Ts  ox  OzDNE. — In  a  note  by  M.  L. 
Fautrat  in  the  IhdUtin  J/eixifmaJairt,  No.  475,  of  the  Scientific 
Association  of  France,  it  is  shown  from  oliservations  made  at 
Halatte  and  Eimeoonville,  that  less  on»e  WM  oliserved  in  foreits, 
paitiGulady  forots  of  pine,  than  in  the  open  country,  and  more 
oaone  at  •  liei^  of  46  fcet  above  fhe  gromd  than  near  the 


NOTES 

Thb  Loan  Collection  of  Scientific  Appantn  is  to  be  finally 
etossd  OP  the  30th  mst 

TRS  L>»iii^h  Geographical  Society  enters  upon  its  existence 
andcr  loyal  auspices.   In  accordance  with  the  invitation  of  the 


Kii^  of  Denmark,  the  first  public  session  was  held  in  the  royal 
palace  sit  Copenhagen,  on  December  22,  accompanied  by  appm* 
priate  festivities.  The  Kin;;  has  acccp'cd  t!ie  iwiiiion  of  Pro- 
tector tA  the  Society,  while  the  Crown  Trince  is  active  president. 

Tne  veteran  chemist.  Prof.  F.  Wdhler,  has  been  elected  pre* 
sident  of  the  German  ("hcmici!  Society  fir  the  cjmintj  year. 

A  TEi^RAM  received  by  M.  Sidorofl  from  Capt.  Wi^^rins, 
and  oomnmnieated  by  the  former  to  the  St.  Petcrtbnig  papost 
announces  that  on  December  13  CapL  Wiggins  and  hb  ship- 
master, M.  Svanenberg,  left  Knsooianlc  on  their  way  to  St. 
Petersburg. 

Oon  leaden  may  lemember  that  at  the  International  Con* 
feicnee  on  the  means  for  exploring  Central  Afilea  dioroagfalyand 

systematically,  luld  at  lira m  h  iast  Srpfc.Tiher  under  the  presi- 
dency of  the  King  of  Ik'lgiuni,  itivitaliipns  were  issued  to  the 
different  countries  represented  to  form  local  committees  for  the 
furtherance  of  this  object.  The  German  National  Conmiittee 
was  formed  last  week  nnder  die  pie^ency  of  Prince  Heuy  VII. 

of  Reu-^^;,  and  cmbracrs  tnn.Tiy  i>f  the  niiu?  distinguished  "fmft 
in  the  cmpuc.  A  cuiunnttcc  h.i.b  alicudy  been  intrusted  with  the 
duty  of  preparing  the  s'atutcs  for  a  permanent  association,  the 
German  Society  for  African  Exploration,  which  is  to  be  under 
the  patronage  of  the  Crown  Piinee^  and  expects  to  enter  vigorously 
and  energetically  upon  its  chosen  field. 

Tu£  JMij/  iVruw  correspondent  at  Rome  writes  that  th« 
Marquis  Antinori  has  sent  to  the  ItaUan  Geographical  Society  a 

li)-'^  ac:  j'jr;l  of  tlie  journey  of  the  Italiati  African  h  x]  c  lilion  of 
whicli  lie  IS  leader.  The  ex[>cUition  has,  after  ni.iny  liaidships 
and  delays,  reached  Shoa,  the  king  of  which  has  received  the 
members  in  his  capital,  Lioc^,  with  the  greatest  hosptlaliQr. 
The  Maiqnts  has  taken  steps  to  make  Shoa  a  sdemifie 
as  a  basis  of  operations  for  exploring;  •'t- 1  :■:  ;'iiri;\'.  lakc>.  When 
the  letter  left  the  Marquis  was  preparing  an  cxtcaded  scientilic 
report  of  his  jouney  to  be  forwarded  to  the  ItaUan  Society  bf  n 
courier. 

In  the  last  semlon  of  the  Berlin  division  of  the  Cteiman  and 

Austrian  ,-///<•«■/'-,;«,  Dr.  .SclioUc  delivered  an  elaborate 
address  on  the  orography  of  the  Itcrnesc  Alps.  He  regards 
them  as  disti.iguislu'd  from  the  mountains  of  Other  alfHnc  regions 
by  the  following  peculiarities The  vallqn  are  unusiuUlydeiqiily 
cut.  The  mountahu  indosing  these  valleys  are  remaHuible  for 
their  relative  as  well  as  their  absolute  heights,  ami  the  liotizon- 
tal  projection  of  their  tops  lies  always  at  but  a  slioit  distance 
from  the  bottom  of  the  valleys.  Finally,  the  topmost  points  of 
the  monntains  are  generally  visible  from  the  valleys,  and  their 
commanding  appearance  imparts  to  the  landscape  ib  most  pictn- 
resque  and  magnificent  features. 

Tj»  BuUdin  of  ilie  French  Ueqgrapbical  Sode^  fbc  24ovca< 
ber  eonlains  a  paper  by  Dr.  Jules  Carret  on  die  Displacement  of 

the  Polar  Axi.»,  in  which  he  gives  a  summary  of  at.;nmei'ts  in 
favour  of  displacement  which  will  appear  at  length  in  a  work 
abont  to  bo  pnbUsfaed  by  him. 

The  following  particulars  are  given  by  Prof.  Desor  in  the  l.i-^t 
number  of  the  liulUtin  of  tlie  Society  of  Natuial  Sciences  at 
Neuchatel,  as  to  the  burial-ground  of  the  inhabitants  of  the  lake- 
dwellings  diioovered  last  winter  on  the  shores  of  the  Lake  of 
Neochfltel  at  Auvemicr.  The  boiial-place  is  abont  loo  feet 
distant  from  tlie  well-known  Likc-dwcllinj;*  of  this  loc.".lity,  at 
the  foot  of  a  hUl,  and  it  was  shut  up  by  some  7  feet  of  earth 
washed  by  rains  from  the  slopes  of  the  hill.  It  hu  a  quadri- 
lateral  form  (I'd  metre  long  and  1-12  broad),  and  is  built  of  flat 
granitic  Stones  covered  wfth  two  lari^e  flx'^  stones  of  gneiss,  these 
last  iieccss.irily  haviiijj  bei.n  cut  ur'.iilcially.  The  burial-place 
thus  belongs  to  that  class  of  dolmens  which  are  known  in  £ng- 
land  as  " stone- dsts,"  and  it  establishes  therefore  a  cew  link 
between  the  tme  dolmens  and  the  lake-dwellings.  Aasiduoialx 
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w.-itching  the  acmtioii,  VnL  Dcsor  Mceruined  that  he  had 
reallf  to  do  with  m  gmve  fAat  of  k  bmiljr,  or  of  a  dan),  not 
merely  with  a  receptacle  of  bones,  the  re'ative  positions  of  bones 
proving  that  complete  corpses  were  deposited  in  the  grave,  pro- 
babty  in  a  sitting  position.    The  number  of  individuals  buried 
mat  have  been  from  fifteen  to  tweoty.   It  was  voy  difficuk  to 
obtain  irell'prewrfed  tlcttlb,  tiie  boiMS  heing  nrach  deteifaiated 
and  flic  cx-:iv.T'i  ms  not  having  been  made  with  the  desirable 
accuracy  ;  but  some  better  prcscrvci  <kullsshu«r  a  close  likeness 
to  those  found  in  other  lake  l'.s  >  III       and  etpedally  to  the 
•knU  of  this  kiad  described  by  MM.  Kut  imeyer  ud  Hit  in  their 
'*Cnnio1ogie  Hdvetiqae ; "  Ibqr  belong  to  the  metatioephalooi 
(•emi-long)  form  known  as  the  "  Sion  group,"  which  form  is  also 
tbe  true  Helvetic.    This  ibrm,  which  has  been  found  in  the  st  one 
age,  continnce  to  appear  tlirongbout  the  Immie  aad  atone  af;es, 
coMtantly  inciMiinginiiie,  andshoirin|ainoi«aBdawie  deve- 
]oped»  hiilier  and  broader,  forehead ;  and  h  dlflen  fitom  the 
present  Helvetic  form  not  :n  kin  1  but  only  by  the  degree  of  its 
development   The  impleiiiciu^  fuund  in  the  grave  are  atone  and 
bone  implenenli  bdanging  to  the  age  of  polished  stoae.  But 
•long  with  dieni  me  also  fonnd  bronse  iatpknenu  (a  per- 
forated disc,  aring^  and  »pb),  wfaidi  thnseitabHdi  the  Ion;;  m :  >s  i  ng 
link  between  the  lake-dwellings  of  the  stone  age  and  those  of  i)ic 
bronze  age,  both  of  which  have  representatives  at  Auvemicr. 
neimpaetaaee  oCthe  Aavemier  grave  is  thus  very  great,  as  it  gives 
newprMfoiaaiiiportof  theaUcg^nni^andcontinuiqrof  laees 
of  pcdbiitoric  man  doling  tfie  atone  age  and  that  of  the  branae. 
Some  bronze  implements  implrini;  a  somewhat  hij^hcr  dr^cc  of 
culture,  together  with  a  bead  of  yellow  amber  and  a  skull,  were 
found  in  the  neighbourhood  of  the  grave,  on  a  somewhat  higher 
levd;  thejr  ticiong  piobably  to  a  more  recest  period.   It  ia  pre- 
poied  by  the  Nen^td  Sodely  to  udeitikn  fndier  cicwmtioiu 
ia  the  nae  locality. 

The  earthquakes  which  were  felt  in  the  Canton  of  NeuchAtel 
last  spring  (from  April  2  to  May  16)  are  the  subject  of  two 
interesting  communications  by  Prof.  Dcsor  and  Dr.  Tribolct, 
published  in  the  last  nomber  of  the  BuUetin  of  the  Neucb&tel 
Sodety  of  Natmal  Sdeocea  (voL  x.  part  iiL).  Dr.  Tribelet,  hi 
addition  to  particulars  of  the  earthquakes  of  this  year,  gives  also 
a  list  of  tlioie  known  to  have  been  felt  in  the  canton  since  1313. 
From  ibis  list  we  sec  lh:\*  eartli'|unket  wire  especially  numerous 
daring  the  sereotecath  ccotuiy,  comparatively  rare  dnring  tlie 
dghteendi,  and  totally  tmntiqg  during  Hbm  font  half  of  thii 
century,  until  1852,  when  they  begin  anew  to  be  frequent, 
tweaty-four  shocks  having  been  felt  from  that  year  to  the  end  of 
1875.  The  earthquakes  of  lust  ipring  bcyan  with  a  strong  one 
on  April  3,  at  $-55  a.m.  ;  a  second  shock  toUowed  on  April  30, 
nadtheot  -0110 May  i6,aole9tthaa  derenshodcswerefcibiBthe 
canton  at  short  Intenrab,  The  region  of  the  shocks  was  gene- 
rally limited,  only  two  of  them  having  been  felt  beyond  the 
fr.'n:icrs  of  the  canton.  .\s  to  their  causes,  Prolessors  DeL,or 
and  Studcr,  and  Dr.  Tribolet  come  unanimously  to  the  conclusion 
that  they  have  nothing  to  do  with  vdcanic  causes ;  but  that  the 
locks  of  the  Jura,  forming  a  Taried  aeries  of  harder  and  softer 
atrata,  the  Utter  mostly  undemdned  by  subterraaeous  streams 
and  numet  jU3  CAVt  rns,  it  is  very  probable  that  the  earthquakes 
are  due  to  the  crumbling  of  undermined  strata,  the  scat  of  these 
cmmblings  being  probably  at  a  depth  of  abont  1,400  feet,  where 
friable  doloeutes  aad  aalidferous  marls  are  oovoed  with  hard 
nnachelkalk.  The  esnptlonally  abundant  rains  of  last  sprmg 
»iMt  b»t»  contributed  to  tttirtMiMtion  of  lodtsirithjwetci; 

I'RoK.  LiVEKsiDGE,  of  the  University  of  Sydney,  has  pub- 
Ushcd  a  report  on  tbe  disease  known  as  "  rust "  whicli  has  been 
causing  giMt  havoclamaog  the  sugar-canes  in  Quccnj Lmd.  This 

disease  appenit  to  hna  beeo  fint  obasmdinthecoloiiy  is  iSjft 

Though  nuNtoldMWdcticS  of  OBBMan  to hCN fceOi flMli  or 


less  affected,  the  Bourtxm  was  the  one  upon  which  the  disease 
was  first  noticed,  and  this  kind  has  since'tnf&red  more  than  any 

other  ;  soil  and  dimnte  h.ivc  a!^o  .I'-sistcd  its  progress  in  a  marked 
degree  ;  thus  it  is  said  to  have  been  almost  exclusively  confined 
to  dry,  porous,  sandy  soil,  and  to  have  been  more  virulent  after 
nnutnaliy  wet  and  ooU  seasons.  Tbe  juice  obtained  from  dis- 
ctMd  eanes  showsa  lower  dendty  than  that  obtanMdfrom  healthy 
ones,  and  the  sugar  is  more  difficult  to  make.  With  regard  to  his 
microscopical  examination  of  the  diseased  canes,  Prof.  I^iver* 
sidge  says  he  failed  to  detect  anything  which  could  pandUlf  be 
considered  u  the  cause  of  the  disease ;  though  the  CMMS  wen 
affected  by  adnnte  fungoid  growths  they  were  not  toflident  to 
accn'.int  fur  the  a.'.u.i!  iliicase,  and  were  undoubtedly  the  con- 
sequence and  not  the  cause.  KcJ  spots  are  found  on  all  the 
plintK,  healthy  as  well  as  unhealthy,  liut  more  abundantly  on  the 
latter.  It  is  to  the  presence  of  these  red  spots  thst  the  name  of 
nut  has  been  api>lied  geoeially  to  die  diaeese  in  Queensland. 
The  fungoid  growths  arc  said  to  bear  a  very  strong  resemblance 
to  a  large  group  of  very  common  microscopic  fungi — the  ud- 
diaeri,  to  which  order  they  are  said  probably  to  belong.  Not* 
withstanding  the  prewJeace  of  these  fougoid  bodies,  and  after  n 
mimito  eiaminatton  aad  aaalyds  of  varioas  soils,  the  author  of 
the  report  arrives  at  the  conclusion  that  the  di:  l-:-.  c  has  nr,t  been 
due  to  any  one  cause  but  rather  to  a  combination  of  numerous 
complex,  and  more  or  lets  obscure  causes,  which  are  attributed 
to  the  system  of  cultivation  adopted  by  the  plantei%  the  land 
bdng  ediMited  withoat  •  proper  ntna  bdqg  made  to  it 

lUPOKTANT  retults  have  been  obtaiaed  by  parties  of  die 

United  Slates  r.co;:r,Tphical  Survey  west  of  the  hundredth 
meridian,  under  Lieut.  Geor^jc  M.  Wheeler,  corps  of  cngineert^ 
in  geolojjy  and  natural  history,  Mr.  H.  W.  Ilenshaw,  the 
zoologist  of  the  California  Section,  having  made  huge  collections 
of  tile  vcftdmto  fauna,  iadtidli^  eveiy  fiunOy  of  bfads  occorriug 
in  the  West.  The  streams  explored  in  N'ev.ida  and  California 
were  louad  to  abound  in  fi-.lies  of  the  ycnus  Catotlomut,  and 
among  the  specimens  collected  it  is  not  improbable  some  species 
may  be  found  that  are  new  to  science.  In  tbe  reptiUaa  collection 
are  several  snakes  bdonging  to  d»  genvs  Bmlama,  aad  a  new 
species  of  lirard.  In  entomology  the  Orlhoptoa  and  Cclfopttra 
are  largely  represented,  includiujj  some  rare  species  from  the 
Alpine  mountain  region.  Careful  inve5tig.ations  were  m.ide  in 
geology  by  Mr.  A.  K.  Conkling,  aad  the  collections  made  taxed 
the  fiarilitits  for  tnuportadon,  die  radn  gidKied  bdng  ddcAy 
igneous  aad  ■etaaorphic,  including  syenite,  granite,  basalt,  ftc. 
The  predominating 'rock  in  the  region  thus  far  examined  by 
the  California  sc  intilic  expedition  is  grey  syenitic  granite,  con- 
taining numerous  ciystals  of  black  hornblende.  Several  mines 
were  oKplorad  and  described  fai  ,  detail.  In  pabecotology  there 
were  few  coHections,  fotsiliferous  formations  bebg  me.  nam 
the  sandstone  quarries  in  Ormsby  County  several  spcdmens  of 
the  genus  Unio  were  obtained,  these  tertiary  folrill  being  tfK 
only  representatives  of  extinct  fauna  observed. 

\Vk  have  received  a  paper,  "  On  the  Larger  Divisions  of  tbe 
Carboniferous  System  in  Northumberland,"  by  Mr.  G.  A. 
Lebour,  befaig  n  nfrint  from  the  ProenMigj  of  the  North  of 
England  laititate  of  Mining  and  Meclianical  Engineers,  voL 
XXV.  Discussing'  the  str.iiigraphical  characters  of  the  dilTerent 
tnerobers  of  the  Carboitiferous  series,  the  author  advocates  a  new 
subdivision  of  it  into  two  stages,  an  Upper  and  a  Lower,  instead 
of  tbe  **'*Be  adopted  now  j  the  blendii^  together  ht^**  a 
common  nane  of  "Bemldan"  of  the  Yondale  Rodcs,  the 
Scai  Limestone  series,  and  the  Calcareous  and  Carbonaceous 
groups  which  are  incapable  of  natural  division,  and  the  additions 
of  the  Tuedian  and  of  the  so-called  Upper  Old  Red  to  the 
Lower  Carboniferous  beds.  A  plate  AmAag  the  rtnitipsphical 
dumges  underg(»c  by  the  Carbonjfenac  acrid  tan  Dertysbirs 
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to  BerA  ickihiic,  on  ivhich  the  views  of  jMr.  Lebour  are  based, 
accompanies  the  paper. 

Tus  Gcoeni  Coaacil  of  Hautet-Alpcs  has  decided  to  organise 
s  ipedal  netmtolocical  Mi  vice  for  the  purpose  of  carrying  oat 
the  system  of  weather-wamingi  for  agriculture  for  that  depart- 
ment analogous  to  what  have  been  established  in  other  depart- 
ments of  France.  The  height  and  other  phy»ical  peculiarities 
of  the  departoMot  nmke  this  a  valuable  addiUoa  to  tbi>  qntem 
of  wamniip  which  is  being  gradually  established  over  France 
with  marked  success. 

A  MEMOIR  on  ilie  Ophite  of  Pando,  ia  the  province  of  San- 
tander,  by  I><m  Fkudaeo  Qdnfa  yKodricMca^  wUdi  hM}ast 
been  pvblished  in  the  Anales  dt  h  Sac.  Etp.  JeHisL  Natural., 
is  of  considerable  interest  to  petro;;raphers,  as  it  discusses 
the  microscopic  structure  and  mineral  -icaI  i  iinslitu'.ion  tif  a 
rock  of  decidedly  peculiar  character,  and  at  the  same  time 
enables  «■  to  realiie  the  points  of  lesembliiiee  and  diflennee 
between  it  and  the  dmilar  rocks  of  the  Pyrenees,  described  by 
Prof.  Zirkel,  and  those  of  the  province  of  Cadiz,  conccminf; 
which  Mr.  Macpherson  \y:.s  rLcciitly  i;iven  us  such  very  intcrcs'.iiii; 
details.  The  rock  in  question  is  suspected  to  be  of  Triassicage, 
nd  ■monc  other  features  of  interest  presented  bf  it  we  nqf 
HMntioii  the  existence  ia  it  of  a  mineral  which  appear*  (0  posicse 
chancteis  intermediate  between  those  of  angite  and  diallage. 

TkB  foOowing  fnrtlier  Saturday  evening  lectures  have  licen 
anufed  form  oomectioB  with  the  Sooth  Keanogton  Loan  Coltec- 
tioa  of  Sdentific  Appaialvs.  We  do  not  yet  know  whether  the 
elating  of  the  Collection  will  interfere  with  their  delivery  :  T'e- 
cember  30.— Prof.  W.  F.  Barrett,  on  "Some  of  the  Tractical 
Applications  of  Electricity  as  Illustrated  by  Instruments  in  the 
Loan  CoUectioo."  January  6.— Akumder  J.  £Uis^  F.R.S.,  on 
*'  The  Nature  of  Chords  In  Miuicv  {Uastiated  by  Apponn's  A  ppa- 
ratU5."  J:\irj:-.ry  l  i.— Dr.  B.  W.  Richardson,  F.  K.S.,  on 
"  Stephen  Gray  and  the  Discovery  of  Electric  Conduction." 
January  20. — Prof.  Ciarrod,  on  "The  Instruments  exhibited  by 
M.  Uar^,  specially  with  reference  to  the  Flight  of  Birdi  and 
lueeti."  Jaanaiy  sy.— W.  Chandler  Robots  F.R.S.,  on 
•*  The  Means  adopted  for  securing  the  Accuracy  of  the  Coinage." 
Febmary  3.  —Prof.  Osborne  Reynolds,  on  "  Vortex  Motion."  It 
is  intimated  that  tk*  CoUectiop  wOl  be  dosed  after  Satniday, 
the  joth  iut. 

Wc  are  glad  to  see  that  an  effort  it  bring  made  to  give  the 

)>eoplc  of  Hertford  some  knowledge  of  science,  of  the  value  of 
which  they  seem  somewhat  ignorant.  Mr.  Percy  .Smith  and  Mr. 
VkloeBt  EUden  have  commenced  a  course  of  experimental  lec- 
tnei  on  Chemistry  and  rbyiic8»  which,  to  judge  turn  the 
lynabn,  is  likely  to  prove  both  laterestbig  and  iostntctive  to 
those  who  .'ire  wise  ttviii.^  to  attend. 

Tut  curioas  phenomenon  of  a  ball  being  supported  in  air  by 
a  Strang  air  cnrrent  diieeted  oMiqndy  35*  to  40^  from  the  ver- 
tical, lias  lately  been  exhibited  in  Philadelphia.  Various  ex- 
planations of  it  have  been  attempted  by  engineers  and  others. 
M.  Reuleaux  (in  Ptrggfttdorff't  Annalin),  rejecting  i>revious 
explanations,  ofTers  the  following  : — ^Ttie  pretty  tliin  air  current, 
on  readiing  the  ball,  is  deflected  on  all  sides,  and  therefore  more 
or  less  rarefied  in  its  interior.  Accordingly  the  atmosphere 
presses  the  ball  in  the  direction  of  the  greatest  laielaction,  or 
the  mean  force  of  the  rarof.^clion^,  tcvirfls  the  orifice.  The 
weight  of  the  ball  acts  vertically  downwards.  Equilibrium 
oeeai*  between  the  oUiqady'actlng  force  of  the  cnrrent  and 
the  two  forces  jnst  named,  when  the  mean  force  of  the  latter  is 
parallel  to  the  action  of  the  current  This  can  only  take  place 
when  the  ball  h.i.s  its  centre  unrler  the  axis  of  the  current  There 
is  then  a  pair  of  forces  which  put  the  ball  in  rotation.  If  the 
finger  or  a  nd  be  brought  to  the  place  of  supposed  minimam 
{Ncsmre  on  the  ball,  the  latter  is  forthwith  driven  off  (as  the 
vacanm  is  destroyed)  or  ttUs  down. 


Fkum  a  recent  report  on  the  cultivation  of  the  vine  in  Madeira 
we  are  told  that  t!ie  PhyU«xera  vaitcUrix  has  partially  attacked 
awl  destroyed  many  plants  ia  some  districts,  bat  the  evil  has  bo 
discoarsged  the  naewal  and  ealeaslon  of  plantations.  The  iffl< 
pr  ivrij  methoil  of  treating  Madeira  wines  have  renrlcred  them 
more  agreeable  to  the  prevailing  taste  of  consumers,  and  the 
demand  for  them  is  steadily  increasing  in  every  market.  Ia 
Teneriflb  Bsay  iandowneis  have  likewise  turned  their  attentjoa 
again  to  the  cultivation  of  vises,  and  the  wktes  of  fhe  island  are 
thii'!  increasing  annually  i,i  quantity.  The  Ouiium  is  {jraduiHy 
dying  out,  and  where  it  still  appears  is  sucoessfoUy  checked  by 
sulphuring.   The  /)f>KRwnB  liH  iS  f«t  not  appeand  in  any  «f 

the  viney.irJs. 

From  the  Annual  Report  on  the  Brisbane  Botanic  Cxarden, 
we  gather  some  valuable  and  interesting  facts  rdating  to  the 
acclimatisation  of  economic  plants.  Of  the  three  most  exten- 
sively cultivated  tropical  plants— sugar,  coffee,  and  tea,  we  learn 
that  at  prestnt  lorty  varieties  of  sui;ir-canc  are  (;r©wn  in  the 
garden,  and  that  there  is  such  a  large  and  continuous  demand  fpr 
plsats  of  such  varieties  as  are  known  to  be  not  yet  snbjeet  to 
disease,  that  the  director  has  recommended  the  setting  apart 
from  the  Botanic  Garden  of  a  piece  of  ground  to  be  used  as  a 
nnnery  for  sugar  and  other  plants  of  commercial  value.  It  is 
satisfactory  to  know  that  with  regard  to  coffee  the  plants  of  the 
ordinary  kind  {Coffea  aroNca)  in  the  ezpeiimental  pkMtatatfan 
are  all  healthy,  and  show  not  the  slightest  sign  of  disease  either 
from  the  ffemBth  vtutatrix,  or  any  othei-  cause.  The  northeia 
(iiitricf;,  cspcciilly  the  sheltered  ridges  of  the  Hubert  and 
Endeavour  rivers  are  said  to  be  the  most  suitable  to  the  profit- 
able cultivation  of  coffee^  and  some  thirty  acres  of  bud  on  the 
I.«wer  IIul)ert  is  to  be  put  under  this  cultivation  during  the 
ensuing  season.  Of  the  Lihcrian  kind  (Co^ta  libtrica)  some  seeds 
have  been  sent  frorn  En;i;Ut)d,  and  these  arc  growing  into  per- 
fectly Iwalthy  plants^  some  ol  which,  indeed,  have  beea  already 
distrifanted.  Though  the  tea  plaatatfam  Is  mported  to  be  in  a 
flourishing  condition  and  numbers  of  plants  have  been  distri- 
buted, the  cultivation  of  tea,  it  is  said,  does  'not  attract  the 
attention  it  deserves  owin^  t  >  the  high  price  of  skilled  labour 
required  in  the  preparation  of  tea  as  a  commercial  article.  Among 
other plantsof  interest  kitradaeed  tothe Garden  maybe  saca> 
tioned  the  Paraguay  tea  {ilex paragtuiytmis),  which  seems  to  be 
thoroughly  well  adapted  to  the  cUmate  of  Queensland.  Mr. 
Hill  reports  th.it  tht.-  demand  for  it  has  uf  late  very  lari^ely  in- 
creased. The  Balsam  of  Tolu  {Afyraxy/art  Mui/era),  the  new 
tanning  plant  {Baltamoearpon  6reviftlit$m),  the  Snmatia  rubber- 
pUnt  (Uretola  dastko^faAHiK  Siam Gamboge  {Gartmia  mortUa, 
var.  ffitUHltUa),  all  seem  to  beddng  well.  The  consideration  of 
the  introduction  of  foreign  grasses  and  other  ;  lar.t  - as  well  for 
fo<lder  purposes  as  forrenov.iting  old  pastures,  uas  occupied  some 
attention  in  (jiincHSland,  and  the  result  is  that  many  of  our  wclU 
known  aieBdow<gnsBes  as  well  as  the  Trtfolmms  Altdicagu^  and 
MMoU  have  estatiU^ed  a  sfanllar  lepatadon  in  the  new  to  that 
which  obtains  in  the  old.  Theonly  unsatisfactory  part  of  Hill^ 
report  is  that  in  which  he  tells  us  of  the  destruction  and  piobaUe 
extermination  of  indigenous  plants.  Thus,  in  certain  dittricto 
within  tlie  Coloay,  ao«ne  tree*  focmedy  jrientiftil  have  alaunt  dis- 
appeared, or  are  but  mdy  firand.  The  Qoeendaad  Kut  (AOrv* 
iiamsa  ternijolia)  is  an  inst.incc,  in  district?  .ibounding  with  it 
some  years  ago,  it  is  now  difhcult  to  find  even  a  single  specimen. 
Tills  lias  been  caused  in  consequence  of  numbers  of  tliem  having 
been  cut  down  chiefly  by  Sonth  Sea  Idaadiw  idr  Ike  pvipoee  o< 
more  ea^ly  obtaining  the  fndt  at  Uie  expense  of  the  destruction 
of  the  tree.  A  similar  fate  seems  to  await  the  Cycai  mtdia.  It  is 
found  between  Pott  Denison  aiui  Cooktown,  and  the  flour  ob- 
tained froet  its  seeds  forms  one  of  the  principal  articles  of  food, 
iacartsinaenson^  of  Oe  abongines  ef  tkat|wrt  «f  theCokingr. 
Daring  the  virit  of  Oe  Koitli4EMt  Coast  Ixptdilioa  of  iSzSk 
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qaantilies  of  it  were  found  in  the  descrterl  c.imps,  and  unless  pre- 
mtiveilieHnM n* promiptlj  taken,  rrom  '.he  wholesale destruc- 

tloD  aov  JpMng  m,  it  will  ^cedil;  share  the  f«t«  of  the  Maca- 

At  the  two  meetings  of  the  St.  PetefitNnj;  Cliemiail 
Sadeiy»  Sc|4cinb«r  s8  and  October  l%  wuMf  iMpcn  of  intemt 
woe  read.  We  oetlee  among  them  m  valuable  leport  of  H. 

Bogussky  on  Iiis  resf-arches  into  the  velocity  of  chemical  reactions 
and  on  its  dependence  upon  the  degree  of  cnncentratioa  of  the 
solutions  ;  a  paper  of  M.  AlekseelT  on  the  mutual  nlilbility  of 
■oittble  liquids,  the  coDdosioiia  of  which  .wen»  however,  mmAj 
criticised  ;  a  paper  of  Prof.  Bntl^ff  on  the  di-isobntylen^ 
cl;\s.sirn;  this  body  among  the  homologues  of  the  etylcne  Ferlc;  ; 
and  of  M.  Kovalefsky  on  the  amount  of  mechanical  power  Uikcc- 
gaged  daring  chemical  reactions,  those  of  the  sulphates  of  copper 
■ad  ainc  having  been  began  with  in  the  ooiurae  of  leaearchea 
nadcrlalcen  by  die  ulhor. 

Mr.  Thomas  Southwell,  of  the  Norfolk  and  Norwich 
Natttimliits'  SocMty,  writes  with  referatce  to  our  aotioe  of  Mr. 
Maniham't  "  Indications  of  Spring"  (NATtnis,  vol  xv.  p.  laS), 
that  this  rcmarVabh-  scries  nf  oliser\'atjon5  commenced  in  the 
year  1736^  is  still  continued  by  the  Marsham  family.  In  17S9 
Robert  Biaidiam  communicated  his  observations  to  the  Royal 
Soddjt  th^  im«  read  oa  April  *  aad  printed  jm  exteuM,  in  the 
Mbui^iMt  ThimiaetmtteraaAjtur.  Robert  Marriiara  died  in 
'797i  """^  '^"^  observations  were  coiuinued  by  his  fnn  Rn'icrt  to 
the  year  1810.  From  that  time  till  1836,  no  record  wai  kept, 
but  in  the  latter  year  a  third  Robert  Manbam  rcmmed  them,  by 
iriiaov  Md  hia  aoo,  the  picseat  Rev.  H.  P.  Uaxaham,  thej  have 
been  eondned  to  die  present  time; 

The  experienced  Arctic  cruiser,  Mr.  Lamont,  writes  to  the 
TtKui  of  Tuesday  in  reference  to  Dr.  Petermann's  recent  letter 
to  tbe  Geographical  Society,  expressing  hit  decided  oonviclion, 
founded  on  his  own  extensive  experience  and  that  of  many  other 
practical  Arctic  men,  that  all  rujud  tbe  North  as  round  the 
Sonth  Pole,  there  lies  an  eicrn.il  mass  of  ice  a  thousand  miles  in 
dtansdicr,  end  perliapa  miles  thick  in  tbe  centre.  He  does  not 
believe  tlint «fdier  "ship,  dedge,  nan,  beast.  Mid,  or  iMlloon, 
trill  ever  get  across  it." 

The  additiou  to  tbe  Zook^cal  Sodety'a  Gardens  during  the 
past  week  iadvde  two  BoooMt  Monkeyt  (Maeaeus  niMsAsr)  Iroai 

India,  presented  by  Mr.  Peter  \'arwell  and  Mrs.  Leopold  llvans  ; 
a  Chinese  Eyebrowcd  Thrush  {Lnucdwflrcu  canotum)  from 
China,  presented  by  Mrs.  Arabin  ;  a  Short-eared  Owl  {O/us 
braekyotus),  European,  ptescpted  by  Mr.  Josh.  Lee ;  three  Golden 
Oriolea  {Oriolut  gatMa),  a  Redwing ( TbnAir  Siaeus)  European, 
preaented  by  Mrs.  A.  11.  Jamrach  ;  a  Dunlin  [Tritif^a  iindus), 
Eoropean,  presented  by  Mr.  K.  Cresiwell  ;  a  Snowy  Owl  (Nutea 
js&mr)  iiom  Lancaster  Sound  ;  a  King  T'arrakeet  (AprosmictM 
umfmltttus'^  from  New  South  Wales  ;  a  Greater  Sulpliiu^Crealed 
CoekiUoo  (CsceAM/oArillB),  fiom  Awtimiia,  depoiiled. 


SCIENTmC  SERIALS 

p^ffdorf's  AntudtM  dtr  unJ  Chemkt  Ko.  II,  1876. 

— On  the  nature  of  elude  feaction,  by  M.  Bntu.— On  die 
^idiqK  of  get  OB  ^eae  valli,  by  M.  Warburg.— Report  on 
nm^SeoM  of  Dr.  Imtflf  Baiiea,  on  penetiation  of  flatiMnn 
by  dcetrai^JPtie|[Mah  by  M.  HdmhoHi.— Reeeeichee  on  the  beet 
pbciMHMDft  m  iho  ^beflie  ImHfiy;  end  on  eledwomudve 
forces,  t){y  M*  TMbuidi— ElectiD^negHrtic  propeitiee  of  wwcloecd 
electric  correBti^  by  H.  SdiiHer. — Oa  the  reply  of  IL  SdiKiiaer 
and  the sLsscrtedneefcrubiillyof ebodte fiv tfaediies ofinflnenct; 
machines,  by  M.  Hcilli.^llieervnlian  oa  dw  dmdoo,  among 
two  acids,  m  the  positive  metal  in  a  gelwde  twtteiy,  fay  M. 
Facbs. — On  piienomena  of  motian  in  electrified  nrfaioee  of 
mmMUT,  by  M.  Herwig.— On  die  gjdvanie  behavioar  of  gold. 
Mid  a  Mir  kiad.of  NoUU  rings,  by  MT^ehk!. . 


Thk  S^atiirfoncher  (November,  1876). — From  this  number  «e 
note  the  following  papers  of  interest  : — On  the  transparency  of  the 
water  of  Lake  I. em  an,  by  F.  A.  Forel, — On  the  meteoric  iron  of 
Nentcnanrvvlorf.  ncnr  Pirna  (.Saxony),  by  F.  F„  Geiniiz. — On  the 
absorption  of  albumen  by  the  leaves  of  /hoitra  muscipula,  by  A. 
Fraustadt. — On  the  simultaneous  occurrence  of  sugar  and  oxalate 
of  lime  in  plants,by  G.  Kraus.  — On  electrical  dust  figures  in 
space,  by  F..  Lommcl.  — On  some  experiment*  with  plants 
in  coloured  light,  by  G.  Kraus. — On  the  dependence  of 
the  co-cfficicnt  of  interior  friction  of  fja^es  from  tenpc- 
rature.  by  A.  von  ( )brrmaycr. — On  ascending  .-lir-currents, 
by  Ilerr  Cromptr  n,  —  ( )n  micrn^cop:fal  inclo'iurei  in  .Sniuh 
African  diamnruk,  by  I'.  Cohen. — On  the  deterioration  of  air 
through  artificial  li^ht,  by  I'riediich  Krismnnn. — On  the  mecha- 
nics of  brcithing  and  the  circul.itinn  of  matter  in  llic  animal  body, 
■  ly  K.  Pll.igcr. On  the  chemical  compisitioa  of  becch-leavce 
and  fir-needles  in  ditfcrcnt  states  of  development,  by  I..  Dulk. 

Marthikgatlui  JahrbH(h,  vol.  ii.  part  3.— On  the  skin  and 
dermal  senae-organs  of  Urodcla,  by  F.  Leydig.  with  four  plates. 
— On  the  metamorphosis  of  Echiurut,  by  W.  Salensky,  one 
plate,  giving  four  stages  of  development. — On  the  exoskeleton 
of  fishes,  part  i  ;  a  long  and  valuable  paper,  by  O.  Hertwig, 
with  six  platee,  dealuw  with  the  exoskeleton  of  Siluroids  and 
Aodpennroida.— FnT  Gegenbaur  has  another  contribution  on 
the  morphology  of  the  limbs  of  vertebrates.— R.  Wicdersheim 
discusses  "the  most  andaufimwof thecaipueand.tenusfond 
in  existing  amphibia." 

ZeitKhri/t  fur  wustnuhaftlkkt  Zoolopt,  vol.  zxvii.  Part  3.— 
On  tbe  development  of  the  lower  jaw  in  Mammalia,  by  Dr.  J. 
Brock  ;  a  histological  memoir.— An  account  of  the  anatomy  of 
Rkynchelmis  limoiella,  with  four  plates,  by  Frsnz  \'cjdov8ki.— 
On  the  organisation  and  minute  Structure  of  the  Daphnidac  and 
other  Cladocera,  by  Dr.  C.  Claus,  with  four  plates.— Descriptian 
of  a  new  hydroid  polyp  related  to  Allman's  family  Pennaridae^ 
by  F".  E.  Schulze. 

The  "Yifurna!  at  P.hysi<^uf  {oxy\oytm.hrT,  1S76,  contains  papers 
on  illumination  of  Iransijarerif  ati  1  ojj.iqne  I'Odies,  hy  .M.  Lalle- 
mand  ;  application  of  vcrytliin  t.i  golii  to  cathetoinettr* 

and  other  in-tr..mriUii  of  p.ici-.ui  r mcnt,  by  .M.  Guvi.  (_)n  t!ie 
distribution  of  magnetism  in  cylmdrical  iMtrs,  by  M.  Bouty.— Oa 
the  physical  prapeideeof  gellnai,  by  M.  Leeoq  de  Boiebemdna. 


SOCIETIES  AND  ACADEMIES 

LOHOOM 

Mathematical  Soeiety,  December  l^— lad  Rayl^, 
F.R.S.,  president,  in  tte  dinir.— 'Mr.  R.  P.  Snvi^  EA„  uid 
Mr.  H.  WertOB  Eve,  H.A.,  bead.niaater  of  Univeni^  College 
School,  weredccled  aembeii.— ftoL  H.  J.  S.  Smith,  P.R.S., 
read  a  paper  on  the  cooditionaof  perpcadiodnrity  in  a  porallelo* 
pipedal  system  (the  subject  was  of  intereat  to  oystallographer* 
as  well  as  to  mathematicians). — Mr.  Glaisher,  F.R.S.y  gave  an 
account  of  a  paper  by  Prof.  Cajrley,  F.R.S.,  on  tlw  oondilion 
fur  the  criitenoe  of  a  surface  catling  at  ri^bt  an||lee  n  given  set 
of  Knes.  In  a  oongneney  or  daddy  mliaite  qretem  of  right 
lines,  the  direction.oaeineB  A  7  of  tbe  line  tbraoigh  any  p^t 
.r,  y,  i,  are  expresdUe  at  litncdone  of  t,  and  it  was«iMim 
by  Sir  W.  R.  Handitwi  in  n  very  ekmut  manner  that  In  order 
to  the  eaiiteiice  of  n  nfcee  (or  wbnt la  tbeaamediuifr  aeet  of 
paralldaHi&ces)cattiag  the  linen  at  right  anglei,  tid*  4-  + 
fd*  most  be  an  cneC  dilleKntial }  when  thia  ia  ao^  witting 

V-J[a4xJ^fifly-^  ydiii'jm  have  V^'t^^  equatioo  of 

the  system  of  parallel  sutface^,  each  rutting  the  given  lines  at 
right  angles."  The  author  obtains  his  results  from  the  analyti- 
cal equations  of- a  congruency,  vi/. ,  i  tii ;  -v  /,  y  ='wc  +  //, 
where  m,  n,  p,  ,j  are  functions  of  two  parameters,  and  m,  n,  are 
given  functions  oi  /,  I'he  coodidoa  be  gete  for  thecnet. 
ence  of  the  set  of  surfaces  is — 

(,  +     ^' -(,+«.)  ^  -H  «  „  ( "'  -  j  « )  =a 
djf  d*          \dx  dyl 

He  veiifiee  Ue  naebe  b  dw  one  of  tbe  eUipioid.— ProC 
CliiM,  F.R.S.,  commanicated  two  notes  oa  tbe  otdiofonal 
trandbMutko^  end  addittoii  tofiner  papers  00  tnmfpniatioo 
of  dUpde  fiuedoak— Mr.  l^idKr  rend  potdoae  of  pmta  by 
Mr.  F.  W.  FnaUand  (Now  Zorind),  on  Oe  amplett  con- 
tiunoue  anaUoldncss  of  two  dioMnsions  and  of  fume  extent, 
(eomrninlceted  by  Mr.  Spottinraode,  F.K.S.).— On  tbedMOiy 
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of  electric  inoapcs  and  it»  apnlication  to  the  case  of  two  chareecl 
spherical  conmictore  placea  opposite  one  another,  Mr.  \V. 
T).  N'ivcn. — On  viscous  fluids,  «nd  Quaternion  forms  of  some 
general  propositions  in  fluid  motion,  Mr.  J.  G.  Butcher  (cum- 
munic.ited  by  Mr.  C.  II.  Iiarwin  ).  .Vn  c.-vsy  nic'.lnMl  of  fiiiiling  '.he 
invariant  eaoatioa  exprcuing  any  poristic  relation  between  two 
eoBk%  Aol  WdblodialiM. 

Geological  Society,  December  (1 — Prof.  P.  Martin  Duncan, 
F.K..S.,  prcsiileni,  in  the  chair. — Thomas  Collinson,  P.  Lind- 
say Galloway,  the  Rev.  George  Midilleton,  S.  li.  Needham, 
MaskcU  \\n\.  Pcicc,  Nathaniel  Francis  Robart-s  anil  John 
Stirlin;;,  were  elected  Fcllowl  of  the  .Society. — The  President 
announced  the  ?a<l  loss  the  Society  ha<l  sustained  in  the  death 
of  Mr.  Davi<l  Forbes,  F.R.S,,  one  of  its  secretaries,  which  took 
place  on  tlic  morning  of  Tues<lay,  December  5.  On  this  ac- 
count the  only  paper  read  was  on  the  intrusive  character  of  the 
Whin  Sill  of  NorthumbcrUnd,  by  Mr.  \V.  Toplcy,  F.G.S., 
Assoc.  Inst.  C. I'~,  Geological  .Sur\'cy  of  I^n^l.ind  and  Wales, 
and  Mr.  G.  A.  I.ol)our,  F.G.S.,  Lecturer  on  licological  Survey- 
ing at  the  University  o!  Durb.im  Cullcgc  of  Science,  Xcwcastle- 
on-Tyne.  The  Carl>oniferr.us  I.imes'onc  series  of  the  north  of 
England  contains  a  bed  (or  beds)  of  basalt,  kntnvn  ns  the 
"  Whin  Sill,"  regarding  the  nature  of  which  ojiinion  has  Ions; 
bcrn  ''ivided.  Si.mc  writers  regard  it  a^  truly  interlRtldnl  and 
contemporaneous  ;  others  look  upon  it  as  mtiusive,  and  as  having  [ 
been  furccd  laterally  between  the  planes  of  Ixdding.  The  latter 
Ojiinion  i-.  that  held  by  the  authors.  Amongst  the  practical 
miners  of  the  north  of  England  there  are  very  few  who  will 
admit  any  doubt  that  the  Whin  lies  evenly,  and  at  one  constant 
hori/on,  amongst  the  stnta.  t'Icar  cases  to  the  contrary  are 
looked  upon  as  merely  local  variations,  possibly  due  to  succes- 
sive eruptions  of  submarine  lava.  The  work  of  t)ic  Oui  ilu,;ical 
Survey  lias  shown  tliat  the  Whin  Sill  lies  at  different  horizons  in 
dilTerent  places  :  sometimes  it  even  lies  .ibovc  the  Great  Lime- 
stone itself.  In  other  words,  the  W'iiin  SiU,  ^vhwh  is  sh/'/'cja/  hi 
fititri  the  Kiic  »'/  the  W'raiale  strut,  lemdimes  iu,  tiS-.-jt  the  liitu-- 
Uiiiu  uihiih  Jttrins  the  f/  that  situs.  With  the  disapjiearatice 
of  the  supposed  base-line  of  the  Yoredales  goes  also  any  gocnl 
reason  for  drawing  a  line  here  at  all.  The  authors  traced  the 
Whin  Sill  through  Northiimbeilar.d,  as  far  north  as  l)un*t.in- 
borough  Castle,  showing  the  var)'ing  pMsiuoni  .it  which  it  occurs 
in  the  Limestone  scries  and  noting  points  of  interest  in  some  uf 
the  sections.  The  Whin  shifts  its  po-4iuon  amungst  the  strata  to 
ihc  cvtfrt  ;;f  t,cxx>  fcet  or  more.  It  freijuently  comes  up  in 
bosies  through  the  b(d<leil  rocks,  and  bakes  the  l>edi  above  it 
c^nitc  as  much  as  those  below,  especially  when  those  L-eds  con- 
sist of  shale.    As  to  the  age  of  the  Whin  Sill,  nothing  definite 

EniNnuRoii 

Royal  Society,  December  18.— Sir  William  Thomson,  pre- 
ridcBl,  in  the  chair. — The  following  commtinicationi  were 
lead  s— On  the  rooU  of  the  equation  p  ^  ^  -  o.  by  Gust.iv  Plarr, 
eonunuioUcd  fagr  PfoC  Tait— Applications  of  the  theorem  that 
tvodoaed  plme  curves  cat  one  another  an  even  number  of 
tiaWik  by  Praf.  Tait. — On  the  distribution  of  volcanic  de'irii  over 
tlie  floor  of  the  ocean— its  character,  source,  and  some  of  the 

£lodacts  of  its  disintegration  and  decomposition,  by  Mr.  John 
[array,  communicated  by  Sir  C.  Wy\-illc  Thomson. — On  new 
aad little-known  fossil  fishes  from  tlie  Edinburgh  district,  No.  i., 
bgr  Dr.  K.  U.  Traquair.— Note  on  the  Ruff  {^Mtuhtta  pugnojc), 

Manchzster 

Liteiaiy  and  PhUesephical  Society,  Nofi^licr  &— 
Qiaria  Bailejr  ia  the  chair.— WealdtB  fbirfb  ftoB  Colmnhta, 
Soath  Anctica,  by  John  Plant,  F.G.8.— Tha  niiad  beachei  of 
Conn^  Antrim,  their  oMlIascaii  fuut,  nd  Mat  iiBplcMeU,  by 
MafkSdmiii,  F.G.S. 

November  I4.^£,  W.  Btann^  F.ILS^  F.G.S.,  pmridaot,  in 
dio  diair.— Nedee  of  apanut*"*  ^^anwot  of  Alanadilaon  dw 
odigin  of  certain  azta  and  cutoHL  aad  their  iotroductioo  into 
Qmett  by  WiOiaB  E.  A.  Am,  ILR.S.L.,  tee, 

BOSTOH 

Natural  History  Society.  — Mr.  S.  II.  Scudder's  CijiitnUii- 
tions  on  thp  iiithn(<tera  continue  to  !«  among  the  most  important 
pajiers  publishcil  by  this  society.  His  "  century  "  of  new  terms 
ba»  reached  its  sixth  decade.  His  latest  published  paper  is 
taddod  '*  Crideal  and  HiMociad  aotMonFoiifiediiiii^  ££10^ 


Descriptionsof  new  Generic  P'orms,  and  an  Alphalietical  .Sjrnonymic 
list  of  the  described  Species."  This  extends  over  fifty  pages,  and 
will  be  of  great  use  to  entomologists-  -W.  H.  Nilas  has  con- 
tributed a  paper  on  the  geological  agency  of  lateral  pressure, 
exhd)itcd  by  certain  movements  of  rocks,  referring  especially  to 
observations  in  sandstone  qnarnes  at  Derea,  Ohio^  and  in  lime* 
itOM  ^MitiM  at  JiCnonly  Iniaoii, 

Impeflal  Asadeny  of  Sciencoa,  October  ift  NovcaAer 
23.  —The  idlonng  are  aonie  of  tlw  papen  nad  1— ReiBuclMa 
on  the  ooaliMdl^jrar  On  cipiBarifa,  by  H,  StridieE.— On  die 
integratiaa  of  linmr  ^'"'■t"*™*  anadoaa  of  Iba  wcoal  aider 
through  aiagfpk  nadiatweih  by  N.  WinUer.— On  the  discrf. 
minaats  of  tbe  Jaoobi  oofaiiaati  of  three  ternary  quadiade 
forms,  by  M.  Ijpdd  On  tte  IkedMMder  fishes  of  SMUth-Attteni 
Draul,  by  lfnMiindachacr.^)n  the  absorption  spectm  of 
hypenuuifluateof  MtaA^  and  ila  aae  in  analytical  chemlitiT, 
by  ILSMdM— Oo  tbe  n^wtic  obaenatiMi  of  tbe  Autn» 
Ilangprfam  Polar  Expedidaa^  1873-74,  by  M.  Weypcedit.— On 
tbe  acdon  of  i»»iBe  on  raocmnBidc^  aad  ■  anr  my  of  foraiing 
funiark  acid,  by  M.  Ku-ie1in<;ki.— On  tbe  velodta'of  propagatio.i 
of  foand^waTCi  ftoB  explosion,  by  M.  Madi.— Three  papers  by 
M.  Velten  (leiksd  packet),  i.  On  the  transfercMe  of  naterial 
particles  by  tlweledrie  onrrent ;  2.  On  the  polar  aad  augnetie 
hehaTioor  of  plaat<db ;  3.  On  the  nagnetie  behaviour  of  i>or- 
tiooB  of  the  odi  oonteati.— On  tbe  bial  mmlactinty  of  ebonite, 
by  Oe  Seoetaiy. 

Gknbva 


Physical  and  Natnml  Hiatery  Society,  November  2.— 
M.  Lucten  de  la  Rive  gave  an  account  of  his  researches  on  the 
specular  reflection  of  surfaces  covered  with  hairs,  these  being 
considered  as  cylinders  with  circular  base.  The  condition  neces- 
sary (or  a  cylinder  to  pre.scnt  an  edge  of  specular  rejection 
is  that  the  axis  uf  the  cylinder  be  found  in  the  plane  normal 
to  the  bissectrice  of  the  angle  of  the  luminous  and  visual  rays. 
It  results  that  it  is  only  possible  to  have  a  laminous  angle  by 
starting  from  a  certain  inclination  of  the  visual  ray.  This 
principle  is  proved  mathematically.  It  is  applied  to  bodies  uf 
various  forms,  and  explains  the  apparently  aboomal  phy  of 
light  on  children's  heads,  for  example,  aod  Oft  Onj  sarface 
covered  with  hair.  (Vide  Archiva  da  SdtHm  fllfdfmu  U 
NtUttntUtf  t.  IviL  f.  8i9k  Nov.  1876)^ 


CONTENTS  Pao, 

Dk.  Schliemann's  Discoviribs  at  MvcBMiB  ••••■•>.  173 
PRsciiri  s  ■'  Racks  or  MAa."  By  PtoC  AlfUBlLWauaci^  V.X.S.  174 

Ofs  Ilooi:  Shblp  : — 

De  M(/wnthjI  and  Haidnc's  "Oilrichei  ami  0«(rich  Fanning  "  .  i]6 
RiidoK    .Schmiii's   "  Darwia'sdM  llieoriea  uad  ibie  Sultung 
'iir  i>hi!n(o)<tu7,  RrWfiua  uad  Mend"  •S}tf 

LUTTXRS  TO  TKI  KoiT    I;  ;  — 

Sea  Kiihcriei. — II.  G,  Jiiskis's  

Seme  iinir.irin>:  in  lllnlnaud  liuecU.— Rev.  GiiOR<JK  J.  Romanes, 

 .77 

"Tuwcrir.c  ■  of  BirtU.— J.  Hopkins  Waltsu  jj 

TheTasmanian*.  —  W.  W.  Sricav  .  178 

Algoid  Swarm-spores— B.  RoaiBK  i;8 

Maicor.— Ct.P.  U  ScLATSa.  F.R.S.  xH 

On  TRa  Rblatkm  satwiew  Funnus  amp  Imskcts  i;i 

AnAficooirrarDonnTauMnAiw  (iKarA///i»i>««wi«r)  .  .  .  ile 
MusaoitSncnaBianaTBACHiMG  PvaNaH|,II.  ByPral^W.  H. 

Fioam^FJLB.  csM 

0»B  Awaeawucaa  Coiomm 

TheKeirfltaviBCyiuis  .  ......iM 

neBtaMySHrC/Bdda^  iM 

ModieBlCtaMitintan  •  sK 

AaefanSoluEcKpis.  ^ 

MrraoROLoaicAX.  Noras 

The  Sum  of  March  H,il|C  .•••■••iK 

Diurnal  Baromcuie  Rai^  at  Lew  aad  H^I<a«ab  •  •  •  ■  «  tly 

'J'he  Climate  ol  GoMVa  •••••••••••  iSy 

Climate  of  I.iind  ...••♦.,,,,»,,,,,,  )g| 
Weattier  Summaiy  •••••••••*•,,«,,,  it| 

Influence  of  FaraasaaOaoae  tM 

N«T««  •••»••••••••••»«,  iBt 

Scisjmm  SsaiMs  ••*«.*..  I  igt 


Digitized  by  Google 


NATURE 


193 


THURSDAY,  JANUARY  4,  1S77 


THE  FARADAY  LSCTVRE  FOR  1875 

Thi  I ifr  U'o/  i-  of  Lie  big  in  Experinunliil  and  Philo- 
xopltK  Chemistry.  By  A.  W.  Hofmann,  F.K.S.,  &c. 
ciidivered  before  the  Chemical  Sodetf  of  London. 
(London  :  Macmnian  and  Co.) 

IN  Ibis  volume  we  have  given  us  a  sketch  of  the  labours 
of  Liebig  in  the  domain  of  Pure  and  Applied  Chc- 

iiii--:!ry,  and  also  an  account  of  his  manifold  investigations 
in  the  direction  of  its  Application  to  Agriculture  and 
Physiologjr. 

I'rof.  Hofmann  has  been  induced  to  take  the  works  of 
this  great  chemist  as  the  theme  for  the  Faraday  lecture, 
not  only  ftom  its  being  a  subject  in  itself  rich  in  most  inter- 
esting matter,  but,  that  from  Liebig's  studies  on  the  rela- 
tion and  mutual  bearing  of  the  facts  discussed  by  him,  he 
was  led  to  the  conception  of  general  laws  elucidating 
chemical  phenomena ;  thus  standing  beside  Faraday  as  a 
fit  representative  of  our  century  to  future  geacratioas. 

Not«^iilistanding  tV.e  ^;re.'.t  reputation  Liebig  DOW  pos- 

Msses,  i'rof.  Hofmann  seems  to  think  that  at  the  present 
time,  we  being  almost  oontempoFaneout  with  tide  great 

cbcniist,  are  not  in  a  position  to  give  to  h^s  \vorks  such 
appreciation  as  will  be  yielded  them  in  the  future;  00 
tbis  point  Piof.  Hofinann  says : — 

"As  those  who  wander  in  a  mountain  chain  cannot 
appreciate  llie  sk>-re.iching  grandeur  of  its  lofty  peaks  as 
well  as  those  who  remotely  fioni  the  plains  bcueatli  con- 
template Its  snow-crowned  summits,  so  we,  the  contem- 
poraries of  Faraday  and  Liebig  cannot  perceive  the  full 
dignity  of  their  commanding  forms— the  philosophic  pin- 
nacles of  ^is  century — as  they  will  hereafter  appear  to 
distant  genenlkms  of  posterity.  In  these  days  Faiaday 
and  Liebig  will  be  loolced  up  to  with  such  reverence  as  it 
is  ouis  to  offer  to  the  midi^  spirits  of  the  MSt— to  such 
giant  figures  as  those  u  Galueo,  Kepler,  Newton,  and 
Lavoi>5ier.  And  as  that  bright  constcltation  shines  on  us 
from  tl'.c  niisiv  darkness  of  the  past,  so  will  ilic  iiamcs  of 
Faraday  and  Liebig  -stars  of  co-cc[ual  lustre— throw  for- 
ward tbeir  bright  beams  on  our  successors  through  the 
far^ieadung  vista  of  ages  yet  to  come." 

Although  expressing  himself  at  the  outset  embarrassed 
by  the  richness  of  the  subject,  and  consequently  the  diffi- 
culty of  maldng  any  proper  classification  or  selection  of 
the  many  interesting  investigations  and  discoveries  to  be 
discussed,  Prof.  liofnunn  roust  be  congratulated  on  the 
very  successful  result  which  has  crowned  his  endeavours. 

Commencing  with  a  short  review  of  tlie  general  work 
of  Liebig  with  regard  to  the  elaboration  of  apparatus  and 
analytical  methods  for  chemical  research,  I'rof.  Hofmann 
proceeds  to  ^ak  of  the  great  power  Liebig  had  in  im- 
parting knowledge  to  others,  and  his  inflneoce  over  the 
mind  of  his  pupils.  He  next  draws  attention  to  the  re- 
semblance between  the  labours  of  Liebig  and  Faraday  in 
abstnet  sdenoe^  and  the  abundant  results  tfiejr  have  pro- 
duced in  their  applications  to  the  useful  arts. 

In  the  field  of  agricultural  chemistry,  in  his  investigation 
of  tbe  laws  regulating  the  growth  of  plants,  we  learn 
from  Prof.  Hofioumn  that  Liebig  first  penetrated  the 
doubt  and  uncertahity  wMcih  bad  previously  existed, 
establishing  with  certainty  the  relation  which  exists 
between  the  growing  plant  and  soil  and  air  in  which 
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it  lives.  Standing  as  a  monument  of  his  most  ex- 
haustive wwsitlici  on  tkis  point,  we  have  his  two  works : 

*  Chemistry  in  Its  Application  to  A^cidture  and  Physio- 
logy," and  "The  Natural  Laws  of  Husbandry,"  this  Latter 
work  constituting  the  first  perfect  treatise  on  the  philo- 
srphy  of  V^ricttlture  which  had  appeared  up  to  that  time. 
To  Liebig  is  also  due  the  knowledge  we  no  v  possess,  that 
for  proper  vegetable  growth  (he  plant  must  be  supplied 
through  the  land  vritb  those  constituents  which  are  fbond 
in  its  ash  ;  and,  as  a  scquenrc  following  from  this,  the 
fact,  that  ihould  the  soil  become  deprived  of  such  con- 
stituents, it  will  be  unfit  for  further  plant  growth  till  the 
proper  saline  ingredients  are  returned  to  it.  With  the 
knowledge  acquired  on  such  points  he  was  naturally  led 
to  the  production  of  artificial  manures  as  a  means  for  the 
fertilisation  of  land  impoverished  and  exhausted  by  the 
crops  grown  upon  it. 

I'assing  from  Licbl;;"  1  t!)ours  in  .'i^ricultunil  chemistry 
to  those  in  the  higher  branch  of  biology,  we  find  his  cls- 
coveries  producing  no  less  perfect  and  important  results. 
Although  many  isolated  rcscarchc<;,  as  thoie  of  Chcvrcul, 
Betzelius,  Gmelin,  and  Tiedeman,  had  been  already  con- 
ducted on  certain  constituents  of  the  animal  economy, 
still  we  owe  to  Liebig  the  collection  of  these  widespread 
attempts  into  a  *' focus"  for  the  elucidation  of  the  phe- 
nomena of  animal  life.  Of  LieWg's  chemico-biological  work 
perhaps  the  best  instances  we  can  refer  to  are  bis  "  Investi- 
gations into  the  Origin  of  Animal  Heat,"  b!s  Theory 
with  rc-ijard  to  the  Nutrition  of  Animals,"  and  I'.is  "  Doc- 
trine of  the  Origin  and  Fuuction  of  Fat  in  the  Animal 
Economy."  In  the  first  of  these  inquiries  he  reviews  the 
ideas  of  Lavoisier  and  Lapboe,  and  the  experiments  of 
Dulong  and  Despretz,  pointing  out  the  errors  of  expert* 
mcnt  the  two  latter  investigators  had  fallen  tnte^  and 
from  his  own  minute  calculations  proving  the  sensible 
heat  of  the  animal  body  to  be  explained  by  the  processes 
of  combustion  carried  on  within  the  organism.  From  his 
inquiries  into  the  chemical  nature  of  food,  Liebig  was  led 
to  his  theory  that  tbe  vegetable  stands  in  a  position  inter- 
medi.-ite  between  the  mineral  and  the  animal.  The  animal 
being  unable  to  assimilate  inorganic  compounds,  the 
vegetable  acts  as  a  means  for  transforming  the  mineral 
molecules  into  those  of  a  higher  order  fit  for  the  proper 
maintenance  of  the  animal  organism.  The  facts  neces* 
sary  for  the  'support  of  his  theory  are  to  be  found  in  the 
identity  in  composition  of  the  nitrogenous  principles, 
animal  and  vegetable,  albumin,  casein,  and  fibrin  ;  a  fact 
previously  pointed  out  by  Mulder,  but  exactly  determined 
tiurougb  analysis  either  by  Liebig  or  his  pupils. 

In  the  views  promulgated  by  Liebig  that  it  is  in  the 
animal  organi'im,  through  the  transformation  of  st.arch, 
sugar,  &C.,  that  the  chief  formation  of  fat  talees  plac^  he 
was  led  into  a  \mg  and  anhnated  controversy  with  Dumas 
and  Boussingault ;  but  in  this,  as  in  other  of  his  discus- 
sions, experiment  has  decided  in  favour  of  Liebig. 
Aliliough  the  experiments  of  his  opponents  proved  the 
existence  of  fat  in  vegetables,  it  was  nevertheless  in  quan- 
tities quite  insufficient  to  account  for  the  amount  found 
in  animals  when  fed  artificially  on  vegetable  food  alone. 
Like  his  investigations  in  agrimltural  chemistry,  Liebig's 
discoveries  in  the  biological  branch  yielded  their  propor- 
tion of  practical  applications,  and  from  his  investigations 
of  the  composition  and  nutrition  of  the  animal  body  arose 
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the  methoiis  now  used  for  the  preparation  of  condensed 
food  md  for  its  preservation  without  decomposition. 

On  examining  the  purely  scientific  work  of  Liebig 
brought  before  our  notice  by  Prof.  Hofmann,  the  reader 
is  at  once  struck  by  the  varied  nature  of  the  researches. 
In  his  experiments  on  the  cyanogen  group,  resulting  from 
his  examination  of  the  fulminates,  we  are  led  back  to 
some  of  the  earliest  sti;,'-s  of  Liebijfs  scientific  career. 
In  this  investigation,  published  at  the  age  of  nineteen 
and  detailing  experiments  extending  over  two  yean,  we 
h.-ive  accurate  proof  p;ivcn  us  of  the  very  early  age  at 
which  he  had  rccogaistd  the  natural  tendency  of  hib 
mind.  His  experiments  proving  the  fulmtnatei  to  be 
isomeric  with  the  cyanates  brought  him  in  contact  with 
WOhler,  already  workin}{  on  the  same  ground,  this  friend- 
ship being  soon  destined  to  exerdse  ft  most  important 
influence  upon  oiganic  chemistry. 

Liebig's  investigations  upon  alcohol  and  its  derrvaHves 
arc  intcrLb.t.n;;,  not  i>;ily  from  the  fict  that  it  was  from 
his  earlier  experiments  on  this  body  proceeded  the  dis- 
ooveiy  of  chloral  and  chlorofosm,  but  also  that  in  his 
endeavours  to  elucidate  the  consiitution  of  alcohol  he 
was  led  into  a  long  protracted  discussion  with  Dumas 
and  Boullay,  a  discussion  resulting  in  the  victory  of 
Liebig.  It  would  be  impossible  here  to  give  a  detailed 
notice  of  the  remaining  investigations  of  Liebig  touched 
on  by  Prof.  Hofmann  in  his  discourse  ;  it  will  be  suffi- 
cient for  us  to  meaiion  LieiHg's  researches  on  the  group 
of  beosoicoampaands,  Us  discoveries  in  uric  add  and  its 
derivatives,  executed  in  conjunction  with  Wohler,  and  his 
daborate  work  on  the  constitution  of  the  organic  acids. 

Many  as  UeMg's  experimental  researches  were  he  still 
fnunil  time  for  literary  labour.  It  would  be  almost  suffi- 
cient to  mention  the  work  founded  by  him,  in  conjunction 
with  his  friends,  Wohler  and  Hermann  Kopp,  as  early  as 
1833,  ft  work  thea  and  now  known  as  "  Licbig's  Annalen," 
ft  most  invaluable  collection  of  recent  expeiimental  dis- 
COVery«  Of  his  other  Kir^'er  works  two  more  may  be 
menttooed,  his  **  Dictionary  of  Pure  and  Applied  Che- 
mistry,'' begun  conJ<rtntly  with  PoggendoffT  and  W6hler, 
and  his  "Handbook  of  Organic  Chemistry,"  a  treatise 
translated  into  French  and  English  by  <jerhardt  and 
Gregory  respectively. 

Examining  the  whole  "Life  Work  of  Liebig"  as  put 
before  us  in  this  admirable  discourse  of  Prof.  Hofmann, 
the  leader  must  be  at  once  stnick  with  the  enormous 
amount  of  work  which  it  is  almost  imposnUe  to  believe 
coald  have  been  aoeomplished  by  one  man  during  a  life- 
time. The  number  of  his  papers  published  in  the  records 
of  the  Royal  iiociety  alone  is,  we  are  told  by  Prof. 
Hofmann,  317,  of  which  a83  are  by  Liebig  himself,  the 
remainder  published  in  conjunction  with  other  chemists. 
It  is  worthy  of  remark,  however,  that  from  the  number 
and  abittty  of  fhe  pupils  he  drew  around  him,  Liebig  was 
able  to  trust  certain  of  his  researches  to  thefar  care^  in- 
variably, however,  giving  his  assistants  all  credit  for  any 
ideas  or  discoveries  of  their  own. 

if  Liebig  was  followed  ardently  by  his  pupils  it  was 
because  he  possessed  the  rare  gift  of  inspiring  them  not 
only  witli  admiration  but  with  love.  With  the  spirit 
which  was  equally  characteristic  of  Faraday's  genius, 
Lkhig  cndsftvoored  to  lead  his  feUoweta  beyond  mere 
iin|^  spheres  of  thoui^t  to  the  coDcqtUcn  of  Uwa  ns**- 


lating  wide  ranfjes  of  phenomena,  tending  in  their  results 
to  the  material  welfare  of  mankind. 

We  feel  sure  that  this  interesting  account  of  the  work 
of  one  so  distinguished  and  widely  known  as  Justus 
Liebig,  will  be  read  with  great  pleasure  not  only  by 
chemists  but  by  all  who  are  interested  in  the  progress  of 
natural  seisnee.  John  M,  TaoitsOM 


HUKTtNG-GROVNDS  OF  THE  GREAT  WEST 

Tke  HtmHi^Grmmdi  «f  ike  Grea/  West,  a  DaeripHM 

of  Ihe  Pill  ins,  Game,  and  Indians  of  the  Cr,-at  A'ortfi- 
American  Desert.  By  Richard  Irving  Uodge,  LieuU- 
Cd.  U.S.A.    With  an  Introduction  by  William BlftCk- 

more.    (London  :  Chatto  and  Windus.) 

MR.  WILLIAM   BLACKMORE,  weU  known  to 
anthrapologists  in  oonnection  vrtA  the  BbdmMrc 

Museum  at  Salisbury,  huntetl  buffalo  on  the  great  plains 
of  the  Far  West  with  Col.  Dodge.  The  American 
colonel's  camp-fire  stories  seemed  tu  his  English  Com* 
panion  well  worth  preserving,  and  thus  the  present volamc 
cime  to  be  written,  and  dedicated  to  Mr.  Blackmore,  who 
has  prefaced  it  with  an  introduction  on  the  Indian  tribes 
of  North  America  and  the  causes  of  their  extinction.  No 
doubt  Mr.  Blackmore  was  right  in  encouraging  |his  ftiend 
to  write  his  book,  which  contains  much  curious  informa- 
tion not  got  up  out  of  other  books,  but  drawn  direct  from 
life  in  the  Indian  comtiy,  and  toU  wdl  in  bsiradc-ioom 
fashion.  The  bold  picturesque  illustrations  by  Griset  suit 
the  contents  well,  and  the  volume  in  its  red  and  gold 
binding  might  have  been  recommended  as  a  gift«bOOk, 
had  the  author  had  the  discretion  and  good  taste  to 
exclude  certain  stories  as  to  the  relations  of  the  sexes 
among  Indian  tribci,  as  well  as  sever.il  pages  of  revolting 
details  respecting  the  Date  of  those  who  fall  as  captives 
into  the  hands  of  sndi  tribes  as  the  Comanches,  which 
ought  not  to  have  found  a  place  in  it. 

In  pointing  out  that  these  contents  must  in  great 
measure  remove  the  book  from  popular  circulation,  we  do 
not  say  that  they  should  not  have  been  printed  some- 
where, though  a  smart  ad  captandum  volume  was  not  the 
proper  place.  In  fact  they  form  part  of  a  general  descrip- 
tion of  Indian  society,  which  students  of  the  development 
of  law  and  morals  may  read  with  considerable  advantage. 
The  necessary  growth  of  some  rule  of  female  propriety  in 
sodeiiss  where  the  women  are  the  absolute  chattels  of 
the  men,  is  illustrated  with  remarkable  clearness  ainoftg 
the  Cheyenne-^,  :  301,  &c.),  and  all. the  more  plainly 
by  conuast  with  the  habits  of  their  husbands,  who,  beiftg 
no  one^s  property,  own  no  social  sestiaint  whatever. 
.•\;t;ain,  however  br  utal  (the  individusls  of  any  tribe  may 
be,  there  must  be  a  social  contract  observed  or  the  whole 
society  would  collapse.  This  also  is  well  shown  among 
the  Cheyennes,  by  the  fact  that  women  obtain  absolute 
protection  by  a  merely  symbolic  form,  which,  if  any  man 
failed  to  respect,  be  would  cerkainly  be  lulled  (p.  303). 
Again,  the  existiftg  marriage  law  of  the  Cheyennes  (p.  300) 
furnishes  an  instructive  commentary  on  the  story  of  King 
Gunther's  niarriage  with  Biynhild  in  the  Nibelungcn 
Lied,  which  is  possibly  a  relic  of  Germanic  custom  in 
remole  bwbftcic  times.  These  are  ft  few  ftmoftg  many 
pomlsin  which  modem  samfe  society  flii«w»  l%ht  on  (he 
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ancient  manners  of  nations  now  in  the  front  ranks  of 

The  state  of  the  sava^^e  mind  as  contrasted  with  that 
of  the  civilised  man  is  well  brought  out  in  the  following 
remarks  by  CoL  Dodge  as  to  what  will  and  what  win  not 

astonish  an  Indian  : — 

''The  Indian  has  actual  and  common  experience  of 
tnan\  articles  of  civilised  maniifaciurf,  tlio  simplest  of 
which  is  as  entirely  beyond  his  comprehension  as  the 
most  complicated.  He  would  be  a  simple  exclamation- 
poiat  did  ho  ^how  surpriM  at  eventhiog  new  to  him,  or 
wUch  be  (iuc;>  not  undmtaad.  He  goes  to  the  other 
extxeinc^  and  rarely  shows  or  feels  surprise  at  anythiog. 
He  visits  the  Statesi  looks  uniDoved  at  the  steamboat 
and  locomotive.  People  call  it  stoicism.  They  forget 
that  to  his  ignorance  the  production  of  a  gUss  bottle  is  as 
inscrutable  as  the  sound  of  the  thunder.  A  piece  of  gaudy 
calico  is  a  marvel  ;  a  common  mirror  a  miracle.  He 
knows  nothing  of  the  comparative  liitTiculties  of  inven- 
tion and  manufacture,  and  to  hiin  the  meclj.inism  of  a 
locomotive  is  not  in  any  way  more  inaiiLT  of  surprise 
than  that  of  the  wheelbarrow.  When  things  in  their  own 
daily  experience  are  pei fanned  in  what  to  them  is  a  re- 
markable way,  they  do  express  the  roost  profound  asto- 
nishment. I  have  seen  several  hundreds  of  Indians, 
caferaad  excited,  following  irom  one  telegnph  pole  to 
another  a  rcpairrr,  whose  legs  were  eneaaed  in  dnabbg 
boots.  When  he  walked  easily,  foot  over  foot,  up  the 
pole,  their  surprise  and  delight  found  vent  in  the  most 
vociferous  expressions  of  applause  nnd  admiration.  A 
white  lady  mounted  on  a  side-saddle,  in  what  to  the 
1  lulian  women  would  be  almost  an  impossible  position, 
would  excite  more  surprise  and  admiration  than  would  a 
Howell  printing  press  in  full  operation  *  (p.  309). 

Both  Mr,  Blackmore  and  Col.  Dodge  lament  over  the 
wanton  destruction  of  the  buffalo  in  the  hunting-grounds 
of  dae  Far  West,  where  they  are  killed  by  tens  of  thou- 
sands merely  for  the  value  of  their  hides.  On  the  Arkansas 
River,  where  the  hunters  had  formed  a  line  of  camps,  and 
shot  the  butTalo  night  and  morning  when  they  came  down 
to  drink,  Mr.  Blackmoie  found  their  putrid  carcases  in  a 
continaous  fine  along  the  banks  (p^  xvii.).  He  reckons 
that  in  three  yt^.ir ,  as  many  but'filo  have  been  thus  w.i5tc- 
fttlly  slaughtered  as  there  are  cattle  in  Holland  and  iieU 
ginm,  and  tlie  map  prefixed  to  the  iMMk  shows  the 
insignificant  patches  to  which  the  buffalo  j^round,  in 
iSjoextendmg  across  the  whole  middle  of  the  continent, 
had  shrunk  by  1876.  How  recklessly  the  extermination 
was  carried  on  may  be  judged  from  the  description,  at 
p.  137,  of  the  "  great  buffalo-skinner's''  method  of  using 
a  waggon  and  horses  to  take  the  hide  off  the  carcase  at 
one  poll,  the  ordinary  method  of  careful  daying  l>eing  found 
too  slow.  The  destruction  of  the  buffiilo,  driving  the  tribes 
of  hunting  Indians  starv.ition  and  revol',  has  done  ; 
much  to  hasten  the  extmction  of  this  doomed  race.  But 
it  is  not  the  only  canse  of  thdr  destractioa  so  swiftly 

going  on.  Every  one  who  reads  the  details  here  given  as 
to  how  the  Indians  carry  on  their  war  against  the  white 
settleis,  must  see  that  the  whites  will  inevitably  pursue 
the  policy  of  killing  them  down  till  only  a  helpless  rem* 
nant  survives.  But  every  candid  reader  will  agree  with 
Mr.  Blackmore  and  Col.  Dodge  that  it  is  the  ill-treatment 
of  the  settlers,  and  the  faithless  disregard  of  Indian 
treades  by  the  American  Government,  that  have  made 
the  warrior  tribes  into  human  wolves.  It  is  evident  that 
a  humane  while  firm  policy  might  have  given  the  Indian 
tribes  at  kask  some  genentkna  of  existenoe  and  wcU'beuig. 


We  English  have  much  to  reproach  ourselves  with  as 
to  the  treatment  of  indigenoos  tribes,  hot  in  Canada  these 

have  not  fared  quite  so  ill  as  in  the  United  States.  In- 
deed, Mr.  Biadcmore  shows  by  American  testimony  tliat 
the  comparatively  prosperous  condition  of  the  Indian 
tribes  in  the  British  possessions  is  due  to  our  more  just 
and  kindly  management  of  them.  But  their  prospects 
look  hopeless  enou -h  in  such  districts  as  Idaho,  in  United 
States  territory,  where  the  legisUture  could  put  forth  the 
following  proclamadon  of  reward  to  men  who  go  Indian 

hunting":  "That  for  every  buck  scal[)  be  t"'d  8lOO^ 
and  for  every  squaw  9^50,  and  for  everything  in  the 
shape  of  an  Indian  under  ten  years  of  age." 

Col.  Dodfic's  chapter  on  "  Tr.avcP  contains  an  inte- 
resting description  of  the  branching  ravines  which  inter- 
sect the  table-land  of  the  western  plains,  where  valley- 
systems,  with  their  numberless  tribut'iri<>s,  often  approach 
one  another  so  as  to  be  only  tc.  arated  by  narrow 
"  divides.*  Such  a  region  presents  interesting  problems 
of  vaUey-exeavatimi  to  the  geologis',  bat  extraordinary 
'  difficulties  to  the  path-finder,  who,  thuu  h  his  destination 
may  be  but  a  few  miles  off  in  the  str.i  it  line,  h  is  to  lind 
and  follow  the  divide,  often  in  a  circntous  track  of  as 
many  leagues,  that  he  may  avoid  a  sco-e  of  deep  ravines 
which  cut  the  ground  b  twcen.  Coin;,'  up  divides  is  easy 
enough,  for  they  all  must  reach  the  prm  ipal,  or  summit, 
divide ;  bat  in  going  down,  the  one  pra  ticable  divide  has 
to  be  selected  from  hundreds  which  at  th.-  top  look  just  as 
practicable  to  the  waggoner,  but  only  i.-.i  i  him,  with  his 
loaded  wains,  down  upon  the  tongue  of  !  i  id  in  the  forle 
of  two  sMep  nmnes,  where  he  musk  turn  back  and  try 
again.  Where  there  are  buffalo,  their  trail  marlcs  the 
proper  route,  but  otherwise  the  intricate  maze  can  hardly 
be  threaded  except  with  the  aid  of  an  Indian  guide  or  a 
perfect  map.  An  accoimt  of  these  vallqrs,  with  a  sketch 
like  the  authoi's,  should  find  its  wiqr  into  every  book  on 
physical  geography. 

Ot/X  BOOK  SHELF 

Tkt  CcmUned  Note-hp«k  atid  Lecture  Notes  for  the  Uu 
of  Chemical  Students.  By  Thomas  Eltoft,  F.C.S.,  &c 
(London:  Simpkin,  Marshall,  and  Co.,  i8;6  ) 

Mr.  Eltoft  is,  we  see  from  his  titlc-pa;;e,  engaged  in 
teaching  chemistry  to  two  very  large  evening  classes  and 
also  to  the  matriculation  class  at  bt.  Bartholomew's  Hos- 
pital, he  tuu  tberdbre  very  considerable  experience  as  to 
the  kind  of  instruction  required  by  studenu  going  up  for 
examination  either  to  the  University  of  London  matricu- 
lation f  xaminaiions,  or  to  those  of  the  Sci<  nee  and  Art 
Dejiartment.  His  knowledge  of  the  wants  of  the  students 
;  h  is  no  doubt  led  him  to  the  production  of  the  "  Note- 
book "  we  have  before  us  ;  and  we  do  not  doubt  that  the 
system  here  followed  will  save  the  student  imicli  trouble 
otherwise  incurred  in  wading  through  his  own  notes,  so 
often  iU  ananged,  and  missing  the  salient  poiou  of  the 
lecture. 

The  first  twelve  pages  of  the  book  following  the  index 
are  occupied  with  a  mass  of  usdul  mrrooRinda,  as  we 
should  prefer  to  call  them,  such  as  notes  on  formuls^ 
atomic  weights,  nomenclature,  ttse  of  nombersi  brackets, 

and  signs,  &c.,  in  formulae ;  the  construction  of  consdtu- 
tional  tormul.-p,  the  base  saturating  power  of  acids,  the 
density  of  gases,  calculation  of  formulx  from  analyses, 
and  that  tremendona  crux  with  the  ordinary  student  the 
crith. 

Of  coarse  the  book  is  not  intended  for  regular  adenoe 
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students  such  as  attend  the  Royal  College  of  Chemistry 
and  other  science  schools,  but  rather  for  those  who  take 
iqi  cbcndftiy  either  as  a  manch  of  general  cdncation  or 
as  an  evening  ttndy,  and  for  this  purpose  it  seems  to  be 
well  fitted  ;  at  the  same  tine  there  is  the  danger  of  cram 
to  be  guarded  against.  The  author  evidently  feels  this 
and  has  endeavoured  to  provide  against  it  in  a  somewhat 
ori^'inal  mnnncr.  I'.i-es  io:-i2i  are  divided  into  double 
columns,  the  hft  hand  one  on  each  page  containing  the 
preparation  or  reaction  forinulic  of  one  of  the  non-metallic 
elements  and  their  more  simple  compounds ;  the  right 
hand  column  is  left  bUnlc,  and  the  student  is  requested 
to  note  the  conditions  under  which  each  substance  is 
prepared  either  from  the  lecture  or  from  a  text-book. 
This  device  would  if  conscientioasW  carried  out  by  the 
teacher,  probably  prevent  cram  of  a  certain  sort,  and 
compel  the  student  to  know  a  little  more  than  the  mere 
formula  of  a  reaction  or  |)reparation.  At  the  same  time 
we  must  I  I  itif'i'ss  that  wi?  must  still  r^'ard  this  knowledge 
as  only  .inothcr  fcrm  of  cram  which  is  infinite  in  its 
varieties  and  made  to  suit  the  idiosyncrasies  of  each  indi- 
vidual examiner,  and  which  will  exist  as  lonjj  as  any  form 
of  knowledge  contituies  to  he  lucked  on  as  something  to 
"pass"  an  examination  in  ;  and  as  long  as  examiners 
continue  to  look  only  to  a  set  of  answers  given  on  a  cer- 
tain day  in  a  certain  time  to  a  particular  set  of  question5, 
and  not  to  the  general  character  and  capacity  of  the 
Student  We  thciefoce  thinic  that  Mr.  EUoft  will  meet 
with  fiultire  in  his  well*meuit  effort ;  we  tnist,  however, 
tlut  be  will  continue  to  persevere. 

The  rest  of  the  book  is  divided  into  double  pages, 
meant  for  notes  on  particular  elements,  the  pages  being 
divided  accordin;;  to  a  scheme  in  which  specific  gravity, 
in  the  f.tato  of  solid,  liquid,  or  j^as,  criloiir,  melting-point, 
and  boiling-point,  arc  successively  considered.  Another 
space  is  reserved  for  the  description  of  the  experiment,  a 
third  for  sketches  of  apparatus,  and  a  fourth  for  tests  for 
the  identification  of  the  body.  These  pages  will  no  doabt 
teach  the  student  to  systematise  his  notes  to  a  very  con- 
aideralde  extent  and  mdicate  to  liim  a  detailed  method  of 


Incondosion,  we  note  that  Mr.  Eltoft,  in  his  short  pre- 
face^ expressly  states  that  his  "note-book"  is  "not  in  any 
way  supposed  to  take  the  place  of  a  text  book,  but  to  act 
as  an  adjunct  to  it."  Wciegardit  in  this  ii^^ht  as  an  honest 
effort  to  assist  llic  lar^e  class  of  students  lor  whom  it  is 
intended,  and  we  hope  that  the  author  will  w.itch  the 
effect  of  the  book  on  the  classes  he  is  teaching,  look  on 
his  present  eflbrt  as  experimental,  and  come  forward  again 
with  the  aid  of  his  increased  experience  to  still  further 
improve  his  work. 

R.  J.  Friswill 


LETTERS  TO  THE  EDITOR 

\Tk(  Kditi}r  Jotj  net  hold  himsdf  rtsponsihlt  for  opinions  cxj>rtss,d 
by  his  i\'n-(spon,{ftils.  Xdlhfr  can  he  unJcrtake  to  rtturn, 
or  U  torra^ond  VHih  tht  writtrs  of,  n^ttd  manmxrifU, 
M  miUct  is  tatm  tf  MUHfmmu  etmmmmkuHuu.'i 

Solar  Pbjrsica  at  the  Present  Time 

In  refeience  to  Prof.  C.  P.  Smyth's  letter  in  Nature, 
vol.  XV.  p.  157,  I  think  it  my  duty  to  state  that  Prof.  Smyth's 
remark  oa  the  priority  of  his  exmbited  results  of  obACrrations 
of  dcep'Snnk  (hermometen  (as  bearing  on  the  qa;stion  of  trmni- 
mistion  of  waves  of  tempeiature  into  or  from  .the  interior  of  the 
earth)  Is  perfectly  correct. 

It  was  only  in  the  last  lonmier  tint,  having  occasioa  to 
iacpeet  some  parts  of  Prof.  Smyth's  printed  "  Obietvations," 
I  became  ■oquainted  with  the  exteasive  series  of  diagrams  illiu- 
liating  this  outier.  I  have  not  yet  been  drie  to  refer  10  his  cited 
paper  in  the  "  Philosophical  TranMctions."        G.  K  AiaT 

Rofal  OhKivatory,  Greenwich,  S.E., 
1877,  Janaaiy  I 


Just  Intooatloa,  Ac. 

Undbx  this  heading  your  corrMpondent  "A.  ItC."  while 
explaining  Mr.  Colin  Brown's  *'natiual  fidger-hoard,'*  writes 
thus "The  vibiatian  nanben  of  the  dtttonie  seale  bein;; 
represented  by — 

,    9    5   4     3    S    15  a. 

If  we  hoild  apoa  thedonlnant  ^  the  vibtatiooaanbcis  will  fa«— 

2 


I. 


27  IS 


16'  8 


.  s. 


')    5  45 

i'  4'  jV 

and  if  we  build  upon  the  subdominaot  ^  the  vibration  aumbcr^ 
wiUbe-  ^ 


10 


5  16 


5*2 

9'  4*  3'  3*  3-  9 

Unless  "A.  R.  C."  pro()uies  some  new  system  i>f  tuivnj,  I 
suhroit  th.i;  he  is  in  error  in  the  first  steps  <if  his  two  t  xinijjlc.v. 
Tlic  liominan!  of  C  ij  G,  .-vnd  from  G  tcp  A  a  minor,  anil  not  x 
m.ijor,  tone.  Also  the  subJoiuinaiit  to  C  is  K,  and  (rom  F  to  <; 
is  a  major,  and  not  .1  minor,  lone.  I  do  not  pursue  the  analysis, 
rot  desiring  to  criticise  oveisiidits,  but  to  ilriw  attention'  to  a  not 
uncommon  misconception  of  the  figures  in  llie  al)ovc  scale,  and  t  1 
the  general  adoption  of  a  miscalculation  as  t.)  the  so-tallcd 
"  Comma  of  I'ytliai;ni.iv.  " 

An  eminent  nia'.lieniatici.m,  not  long  dccc.^sed,  derived  o;ir 
diatonic  scale  from  the  one  note  F,  by  the  following  process  : — 
"FAC — (  Kti  G  li  I),"  tlius  taking  the  common  chords  of 
three  different  keys.  Had  lie  followed  out  his  system  of  adding 
on  a  new  scale  from  the  Fifth  of  the  preceding,  he  would  have 
gone  the  round  of  the  keys,  and  has-e  derived  them  all  GRNn  F* 
which  woulii  have  been  the  reda.tio  jil  absutduni. 

Xiiihin^'  can  be  clearer  than  the  liiyiory  of  the  scale,  and  it 
carrier  wi;h  it  CJnviction  of  its  truth.  The  octave  was  formed 
out  of  two  Greek  conjoined  tetracljords,  s,:ch  .-is  H  C  U  I',  and 
K  F  O  A,  the  E  being  common  to  both.  Then  the  lower  \  was 
added  at  the  bottom,  to  complete  the  octave,  and  it  was  called 
"the  added  note"  (frotlamluttomdioi)  liec.iube  it  did  not  form 
|init  of  .Ti.y  tctracliord.  The  reduction  froi:)  the  ii.;lit  no'esof 
the  two  Ictracliords  to  seven  is  attiilmtcd  to  a  super^titif in  In 
favour  of  the  numl>er  seven.  1  ims  came  our  .\  H  C  IJ  F  F  G  A  - 
a  minor  scale  with  a  minor  Seventh  ■  and  from  it  came  our  truer 
major  scale,  by  commencing  on  the  tliird  note,  C,  hut  cinyiuj; 
wiih  it  all  the  imperfections  of  the  doufile  nnit  of  the  ori^jinal. 
No  improvemtr-t  l'.a->  been  mvie  i  i  '.lie  <c.i1l>  since  llu!  diys  «  hen 
Archytas,  the  fiiend  of  I'lato,  introduced  the  cmh-  ui.mt  major 
Third,  anil  I'r.-.tostlienes  the  minor  Thir.'.  Our  puscn;  sc.dc 
is  therefore  aU^ohiteiy  anterior  to  the  ChrMijn  era  ;  the  ratio*  o( 
ils  intervals  Riven  by  Greek  authors  prove  the  identity  irresistibly. 
Ixt  us  then  look  to  the  fi^jures  which  represent  our  Acalc  as 
"A.  K.  C."  has  justly  j-iven  them.    'Ihe  l.ar);e-l  and  2  refer  to  C 

the  fundamental  note  aiivl  its  octave.  Tl  e  3  to  2,  the  5  to  4, 
the  9  to  8,  and  the  15  to  S  reprt  icnt  octaves  of  i!-.e  l.ey-ndtc 
(2,  4,  or  S) ;  hut  the  .1  to  3  (the  interval  of  a  Fourth)  and  the 
5  to  3  (the  interval  of  a  m.ijor  Sixth)  refer  to  C  only  xi  the  io- 
called  "  Twclllh  "  above  F,  and  not  to  C  as  the  octave.  If  we 
play  either  of  two  notes,  F  or  A,  with  C,  we  cannot  u»c  C 
as  a  Consonant  b.x-.i.  We  must  take  1',  and  thus  we  have  the 
old  telrachord  system,  with  its  double  loot,  running;  in  uur  pie- 
sent  scale.  In  all  keys  the  tonic  .and  t'le  subdox.inanl  are  both 
necessary  basscs.  F  and  .\  l.eloti;.;  cxchi>ivcly  to  F  ;  but  I!  and 
I)  have  no  relation  to  F,  not  bein..^  alupiot  parts  of  the  I  strin.^. 
They  li.h  n^  tu  tlic  Fcale  of  ( but  mote  intiinarcly  to  that  of  G. 
The  F  .strinj;  exceeds  the  Icnjjth  of  the  C  ^triiij;  by  3  to  3,  lie- 
cause  ils  sound  is  that  of  a  Fifth  below  C  ;  thetcfiire  any 
attempts  to  bring  the  sonnds  of  our  scale  to  a  common  denomi- 
nator arc  fallacious,  the  fir^t  law  of  Proportion  licing  ihil 
"  Ratio  can  subsist  only  between  quantities  1*/  Ifi,'  sanii^  iitiJ." 
Thus  the  "  24,  27,  30,  32,  36,  40,  45,  48,"  cannot  be  accepted, 
because  the  32  intended  for  the  4  to  3  of  the  scale,  and  the  40 
for  5  to  3,  represent  other  interval?.  The  4  to  3  nf  C  is  the 
Fourth  from  ('  down  to  G,  and  tile  5  to  3  of  (.'  is  the  major 
Sixth  from  K  down  to  G.  The  32  and  40  are  not  ajiplicahlc  to 
the  interval  of  a  Foiirtli  from  F  down  to  C,  nor  to  the  major 
.Sixth  from  A  down  to  C 

And  now  a*  to  the  so-called  "comma  of  Pythaijoras, "  a 
strange  name  for  the  interval  of  531441  tn  s.'psS'  Cui  the 
modest  inventor,  who  lias  concealed  his  own  name,  have  sup- 
posed that  the  Greeks  bad  mmica)  tastraneals  so  very  lar 
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bc«aad  the  ompus  of  our  levcn  or  e^ht  octave  {{rand  pian<> 
fintcs  ?  This  interval  b  stmpljr  dw  «iieM>  of  Um  kmlfth  power 
of  3  over  the  nineteenth  power  of  S.  At  powm  of  3  are 
TWelfklUi  ia  mwic—cKtavcs  with  Fifths^  and  aot  merely  Fifths 
— Htod  u  octaves  arc  puwers  of  2,  tUt  fOBim  represenb  B 
sharp  as  tOp^OS  C  in  its  nimtetnth  OClMB.  Hippihr  Otj  nine- 
teenth octave  itbeycnJ  uur  powers  of  fceoiin|^  em  If  we  adopt 
a  No.  I  with  only  one  vibniion  in  •  scoond  of  time.  We  may 
therefore  diuniM  ao  diaa|Nealiic  n  aonnd  lotiieao>Gnlleil  "Mnsie 
of  the  Spheres,"  In  cioin|wiineBt  to  Pydwgans,  wlio  is  snppowd 
to  have  been  wilk  onrieoif  Iknt  md. 

We  are  too  geaeially  prone  to  vAf  upon  the  Inboaii  of  onr 
predecessors,  and  hence  this  peceliar  conuna  has  been  rscstved 
without  examinalion,  as  the  MriilipptM|  of  twdw  FIfihi  vm 
tnw  oeuve^  as  auied  by  **A.  R.  C"  After  hcving  tnesd 
mtet  kmiiy  IS,  wishing  to  find  the  aatbor  of  the  aliolCTiliHtoB, 
I  took  m  a  newly-acqaiRd  copy  of  Koch's  ''MariknlisdMs 
Loticoo,'  which,  slthonrii  writtta  ia  bit  ctatnir,  Is  still 
■spntedasaworlcofaBUiorilj,  sadhasteeait^ited  ty  Aney 
von  Donmer  (Svo^  Hcidelbeifb  1865).  I  fisaad  a  aura  ctniovs 
misuke :  instead  of  twelve  Fwhs,  k  is  then  stated  to  be  twdve 
Fourths  Fifths;  andKoch's  wi^of  (vovlag  it  itiqramiti* 
plying  the  ratios,  not  as  Ihwtions,  but  as  whole  anmben.  For 
ftinffT^t  n  Fifth  and  a  Fuarth  we  know  to  nukke  one  octave, 
hot  Iwdi  mnlliplics  3  times  3  =  9  in  one  OOkimn,  and  4  times 
s  s  8  in  tiie  other  (p.  24).  As  the  tweihre  ihiesi  an  in  one 
colamn,  he  airives  by  multipUcatioa  at  tha  twalfth jpewir  uf  3, 
aad  as  the  Cwus  and  twos  are  in  the  other  colaasa,  be  airives  at 
the  nlaeteeath  power  of  s.  It  is  deiliabk  that  tUs  sbonld  be 
kaowaat  a  caatioo  agisiast  too4«ady  aoqalescence  in  Kodi's 
caladaHons.  Wm.  Chappkll 

On  "Comaiula  (Antedon)  Rosacea,"  atid  tbe  Family 
••ComatuUdae" 

May  I  he  allowed  to  point  out  to  Mr.  Stebbiag  that  Cf 
mahiU  and  Amlaim  are  not  prcc^dy  equivalent  names^  bid  that 
iitt  geniB  Antedon  rmnsaMs  only  one  of  some  five  or  six 
dilieicat  types,  to  all  m  which  ''I^maick's  liappity  appropriate 
designation  C«maliJa  **  is  cqaalhr  applicable ;  and  that  this  is 
now  genaally  ased  aa  a  soit  of  fsauly  name,  and  oa^  when 
atiiot  scientific  aocaiacyb  not  vstyimportsnl,  as  a  generic  name. 

Jofaaaacs  Miiller,  who  laid  the  fbaadatioa  of  nearly  the  whole 
oToar  present  knowledge  of  the  soology  aad  mornliokgy  of  the 
Ihmily,  was  the  first  to  icoegnise  that  LanaicirsdesKaBtiao, 
CpNwAifii  indnded  more  thw  one  type ;  hi  his  welTknown 
msmeif,  '*Ucber  die  Gattang  Cwaaftt/s,  Lanark  and  ihre 
Aiten," ka  hMUcalcd two disOact  wistiss of  CMNriM^tiieooe 
lanfesenlcdbytheordfaHuy  CaaiaAi/is  fWHtw,  with  a  ocntial  or 
'  aabeential  montfa«  and  tynnietrically  distribated  ambulscnl 
Jninns ;  aad  another,  which  be  fint  moonised  in  the  ordi^ 
naiy  Cwwfttfa  w/arii,  l.aaiafd^  to  which  he  gave  the  asme 
AetMMHMn:  ia  this  type  tbe  auath  is  msigbal,  aad  thefiinows 
of  the  tea  anas  open  at  cqpud  iatenrals  iato  a  arcular  fiuiow 
nani^  nnad  the  e^  of  tbe  due,  the  centre  of  which  is  occu- 
pied  by  the  anal  tobe.  The  first  of  these  types  is  that  to  which 
deFkeniinville'siiameof^fMrfmisnownsuilyappUed.  Miiller, 
however,  seems  never  to  have  been  aoqeaiated  with  this  name, 
aad  adopted  Leach's  genus  XAmMu  which  was  oonstitated  three 
yeensafaseqaeatly  to  AtUidan;  wUle  OimArfs  did  aot  appear 
tillayearhter.  ReeeutobservatkmBhave^  however,  showa  that 
Aktitt  as  ased  by  Miilkr,  leally  mdndes  many  forms  that  are 
Hae  AetmomHr^t  ud  tbe  name  has  passed  gndually  into  dis* 
Bse,  in  its  original  applieatiaB  to  the  Crinoids ;  this  was  all  the 
BMve  aeoeiaary,  aa  the  aame  hss  been  gcstesally  received  ss  deiig- 
aadag agpanstotablUwd bj  LamowMx  in  1S21,  for  asectioo 
cftheFaiyiaa. 

Miilkr  was  in  the hsbit of  using  asortof  trinomnd  noasen* 
ckdwe  In  his  deseriptkma  of  the  species  of  CmahUk;  thas^ 
CMuUtilB  UUiMi  matptM.  and  CtmatMla  {ActiHomrtra)  wlarit  ; 
it  will  probably  be  advisaUe  to  oontiBae  this  practice,  and  it  is 
tharafcea  somewhat  anfiMtaaate  tha  (Mr.  Norman  ■  should  have 
Hansposed  Antatm  intoamasoalBae  name,  for  de  Fremioville,  who 
fint  proposed  iv  ased  it  aa  a  fgaiaiae  one,  and  described  his  fint 
aad  only  spedes  uAtitedM  ga^gomia,  which  is  probably  ilie  same 
as  C^maiuim  wrflm/ls,  Lam.  Pouitales  has  already  adopted  AaU- 
4/m  as  a  fenbdne  Baaac,.aad  «*  dtoald  probably  do  well  to 
folkiw  hie  exanolc^  e^iecially  if  we  employ  MuUer's  yoy  con- 
^slem  fli  Inaamial  aamendatnici,  fiir  it  is  liw  simpler  to 


write  Cksse/yii  lAmUd^)  ruaeta, 

Besides  ttese  two  types  Amieiom  and  AtS»amttrmt  fhavti^aa 
Miiller  pointed  oat,  aaoiher  divlriaa  of  the  CWnaAfje represeated 
by  the  necnt  Ctaiadir  of  ftirsssir  aad  the  fosril  SdaHtcrimu  of 
the  Woftemhaig  JmakaBc  ;  uaaeaie  distiagnishad  firoa  tha  atdi< 
naiy  CiMBaAiAe  Vf  tha  bet  that  five  small  buds  appear  estemdly 
tietweeB  dm  first  radials.  The  five  small  oi^cles  lying  l^twcen 
the  seooad  ladials  of  Ankdm  JXUmii,  Bdhlsdu^  are  pos»ibl/ 
also  ettcmsl  haaaii.  It  is  onfiirtanatc  that  BdUichet 
toamke  a  fivdicr  aaadaatkm  of  this  species,  aad,so 
this  veiy  interesliag  pafait 

Miiller  ooBsidered  Stlamtammtt  or  at  tm  nte  £  «wMlMr  and 
Ajrraltwfcftiifaapnaiifally  idaaUcal  w^  Comaster,  and  pohited 
oat  that  the  dfiaeaom  fa  flm  font  of  dm  *'  knopf,"  or  oeotMH 
donal  baria,  wUdi  is  doogated  aal  BMie  or  lem  fndlbrm  ia 
Sffawerinmt,  and  hemi^heiicd  la  Clwasfftr,  ooald  not  be 
re^:arde<1  as  of  generic  valtie,  for  similar  diflTereoces  occur 
among  different  species  of  the  lecent  Cfmalulu: ;  f.g.,  betweea 
C.  EMhrkJUtt,  MiilL  aad  C.  fkatai^immt  MiilL  I  have 
reoeatly  found  that  sad  diflbreaoes  may  occur  wUbia  the 
limits  of  the  same  qiadeSi  Thn%  «f  the  two  tpedmens  of 
CmaMa  (AntAlcH)  macromimm  hi  tha  Patis  naaeaai*  ooe  hu 
a  hemisphericd  ocatrodond  basb^  jait  like  that  of  CimMteiis 
(AHttdau)  JSuJMfMtii,,  while  in  the  other  it  is  a  dioct  Matagood 
or  asarly  drcalar  column,  on  which  dm  dnhi  ma  oiiposed  ia 
four  dtemating  rows,  precisely  a»  in  JMHaacHiMiiv  GStte,  who 
has  recently  made  some  roost  beautiUI  observations  upon  the 
embrvuloz:y  of  ComatuU,  oppoees  CIm  view  first  suggested  by 
Sir  Wyville  Thomson,  aad  stoce  adopted  and  streaghcaed  Iw 
Dr.  Catpcnter,  that  the  ceuttodond  ba8bO«|MCieats  a  codeiced 
series  of^  the  aodd  or  dRhuateaikig  slem-jaiatt  to  the  stalked 
Crinoids,  bat  its  oondltioa  in  jMnMcnmir  and  Amttim  maavt' 
to  show  aamiitohaU^  that  Sir  Wyville  Thomson's 
of  its  boaioktgies  n  Ae  eonect  ooe^  especially 
whea  it  is  remembered  that,  as  Gddfuia  savs,  yonag  specfaaeas 
tt  Sriattoerimu  are  not  nncominon.  m  whiA  tT 
faces  of  the  se 
visible,  although 
anited  aa  to  l)e  insepanbtet* 

Unfortunately  we  do  not  know  the  position  of  tbe  month  to 
ComasUr,  the  only  speehaea  yet  known  baring  been  disscctrd  by 
Gddfuss,  who  says  little  or  aothing  about  the  veotml  suffoee » 
but  in  /SidMMfNM,  anew  genas  or  tbe  free  Criaddsestebliihed 
by  Lov^  it  u  central,  ai  m  Antt^m. 

Them  four  type«.  Antnkmt  A/t&tomttra,  Cvmattir,  aad  Mm- 
fuvtnia,  dl  currently  regarded  ai  bdoogmg  to  Lamarck's  geoas, 
Comaiula,  differ  very  oomtdciably  fiom  oae  aaother  ia  many 
points,  peihapstheawstcharaeterisdcofwUdi  is  the  ooaditiaa 
of  tha  hasab  u  the  addl  aaimaL 

In  AtUtintt  asdiown  hf  Dr.  Carpenter,  the  prinudve  baaals 
of  Uie  Featacnaoid  larva  aadergo  a  very  renurluible  metamor- 
phosis toto  the  small  aad  idatively  insignificant  "  rosette ; "  this 
U  simaet  eiitkdy  iodosed  wittia  the  didet  of  first  radidi^  with 
which  it  hecomea  mere  or  Bern  fbaed  in  the  adak  animal,  aad  by 
which  ft  is  SB  concealed  as  very  readily  to  eicape  notice  i  so  that 
all  the  dderisvcst^tatocs  either  denied  the  existence  of  basds  at 
all,  or  like  Goldfius^mlstodi  the  fint  radials  for  baaals.  I  have 
recently  found  that  ia  Attimmtin  solarit  (MiiUer's  tvpical 
species),  and  in  scverd  other  spedes  of  the  genus,  tbe  basals  ate 
idslively  very  large,  and  take  the  sbap^  aot  of  a  "roiette,"  bat 
ofafive-pototedsiar^theiaysof  which  lie  oa  the  docad  aspect 
of  the  fivesatwes  of  the  fin*  ndida  with  ooe  aaother,  whOe  its 


m  whin  the  articular  sur> 
Mapocbv  (he  ekmgaled  '^kaopf  are 
in  the  adult  aafaad  they  become  so  dosdy 


•  "Oaihel 
K.  H.,  avi. 


aadgMdm  ar  MMi 


cotie  ia  simply  aa  open  and  very  ddicate  cdcareous  network, 
mOK  or  less  pfffftf*  with  that  pruoeeding  from  the  inner 
m^tm  of  the  ladid  drekb  Tliese  basals  are  readilv  exposed 
liy  the  leaaoval  of  tte  latMaed  centrodorsal  basin,  the  ventral 
aspect  of  wUdi  eskifaits  fivastdlate  ratenadid  depressifloi^  into 
vrfedcb  the  basals  fit,  hot  they  never  extend  otitwards  10  (ar  as  lo 
be  viaifaJe  externally. 

TUa  hat  coa^Daoa^  «f  adwad  hanls.  occurs,  however,  m 
CsMwAr,  aad  to  (he  Jansdc  Sdaimrimu.  The  oentrodond 
basin  of  ComMUr  is  hemispherical,  aad  roaad  its  vcntid  msnrn 
liefivecmall  triangdar  bmaU  net  to  caatact  with  ooe  aaother, 
batio  widdy  separated  that  the  first  radiab  lytog  between  them 

'  farlhcr,  b  the  slaculailr  mintnc  Cem  itxln  nttk*^  (bond  l>r  Philippi 
between  the  valve»  «if  a  fe»«l  lt  \.ir\U,i  y  or  from  the  SKilian  Terti.-itir»,  il.e 
r.  ,1,  «1ti,  !i  he  cjIIn  the  "I'  IlIi  stuck."  n  doogated,  cas-'><->pc>i< 
I  ,    I  !v  ■  i.o^icc,  lie.»rinri  ai  Ic.i\l  two,  aoJ  very  pnrinbly  Kveral  more. 

trtmrna,  I  have 
laasaeMMrof  giH 


"  ,  alieruting  rows  of  drrhi  juU  lilts  that  a(  AmUden  matt 

AaD,Ha|.,  |  liidt <e»h» tos ttotHiismadss was* WM ,<<i»fti*i», aadi 
i  tMtm/li»lM<Mn«irmwljchisBaiv*caBmniBtha  M 
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Articulate  directly  with  the  centrodurMil  bttin,  while  their  infero- 
Utenl  angl«i  are  tnmted  M  H  to  wlMiaaB  teth*  inter- 
vening iKisah. 

The  bataU  of  PhaHogmta  apj  enr  to  !)c  in  a  confiition  intrr- 
rnoiinte  between  that  of  AntrtLm  and  Aittnomftra.  Lovcn 
i1i  -,:TiHes  them  as  intrmal  an^  concealed,  forming  a  small  rosette 
uith  a  central  pentagonal  opening,  and  marked  00  its  ventral 
face  by  l>vr  ^inoM^  Vhicll  IMdvS  piOGMMi  ftOB  tlw  01010  of 
the  first  radials. 

We  have  thus  a  very  interesting  seri":  of  tratiiitinns  from 
Anttdcn  to  Ptntacrinus  ;  firs'ly  thr.mi'h  /'fi^trn'i^rnia  anil  Aitiio- 
mtira  to  d^fiiiiitft  ;  thence  to  S,'lani\  riitus  ,\>i(,i.'u',  in  which  the 
basals  rcscmlilc  those  of  Cenuistft ,  )nit  the  c<'nuo<loi';al  haiin  is 
elongated  and  visibly  composite  ;  ami  Imailv  I0  .S.  hi  i-rrt,  V,q\\\- 
fus«,  in  wliich  the  bas\ls  are  so  wide  tha'  they  are  c  im]ilctelr  in 
contact  with  one  another  all  r  iiuul,  j  rcciscly  as  in  /'  <it  icrmus : 
this  genus  then  only  differs  as  lar  as  the  stem  and  basals  arc  con- 
cemeicl,  from  ^.  j'fgfri,  by  the  fact  that  its  nodal  cirrhus-lvcann.; 
stem-segmenU  are  not  fused  together,  but  separated  from  one 

another  by  mawcrfnrar  cf  tfa*  iiMnadal  cues  which  do  not 

bear  cirrhi. 

Solanoerinus  thus  constitutes.  a<.  already  pointed  out  by  Guld- 
foH,  a  very  interestis),'  intermediate  form  between  the  Ktalked 
Peniacruti  and  the  onhnary  fre«^ffing  Ctmuhiki^  which  nw.oaly 
italked  in  their  young  siagtis. 

liesides  the  above- mentioned  four  generic  types,  or  rather  five, 
if  Pictet  be  right  in  erecting  5".  yiA^eri  into  a  separate  genus, 
Lamarck's  name  Comatula  also  includes  the  beautiful  little  five- 
armed  Ophiocrinus  from  the  Philippines ;  unfortunately  we  do 
not  yet  know  either  the  condition  of  its  bas^ils  or  the  anatomy 
of  its  soft  i<arts,  and  can  therefore  form  no  opinion  as  to  its  rela- 
tions to  the  other  members  of  the  family. 

As  these  five  or  sia  types  are  all  equally  entitled  to  the  name 
Ctmahiiaf  it  becomes  necessary  in  any  systematic  work  on  the 
family  to  give  them  distinct  geiteric  or  sub-generic  namrs,  espe- 
cialty  as  in  one  or  two  cases  the  same  specific  name  has  been 
given  to  two  or  more  types.  Thus  the  Comatula  multiradiata, 
Goldfiua,  is  a  Comoittr,  while  the  C.  muUnradkOa  of  Lamarck  is 
an  AcHHomttra ;  and  sgain  the  C.  armata  of  Fourtaks  is  an 
Amtidtm,  while     amtnia.  Semper,  ia  an  AetrnMnetra, 

For  ordinary  dredging  work,  howefor,  on  the  British  eoaat% 
where  Amtedon  is  the  only  representative  ol  the  fiunily,  it  i«  not 
•0  necessary  to  di'card  a  common  and  bettv  kncnrn  name  in 
lavoar  of  one  which,  although  scientifically  correct,  and  con- 
ihicnbly  older,  has  only  recently  come  into  general  use,  espe- 
dUiStf  wbtm,  M  Mr.  StebUng  remarks,  its  meaning  and  pro* 
■nOiliw  ate  alike  difficult  to  determine ;  and  though  the 
dedlgoHwi  CamahUa  tvsaem  may,  sctentifically  regarded,  be  a 
MiBciriMt  looae  ooc^  it  is  sow  so  well  known  that  the  use  of  it  is 
not  likely  to  lead  to  aqr  Mfiou  mistakes  in  syncmymy  among 
working  nantniistai  _  P.  HsuuT  CAkPKMTBii 

Wiinbuig^  Onrjum 


Wminfaant  to  tho  wma  Aattdon  and  Comaiub,  will 
yon  allow  m  to  anr  dwl  the  ibrmer  has  been  applied  to  a  genus 
of  hnMnioambeeUM  since  flw  yeariSja?  Comatnia  has  been 
itttMeiitWIWM^ftebMiMhoof  thepWMBt  century,  and  it  is 
aotMlf  AMMdblllMWaifcl  01  nearinL  Forbes,  Sars,  Owen, 
G.  H.  Lewto  C'Scnride  Stafica%  Cuna,  and  oibfrs,  but  it 
nnatbenftailUar  wori  to  many  who  have  seen  the  splendid 
tnidtof  thoKCiiMidi  in  teHi^ea  aqpHnrfann.  And  now  that 
wenra  bidden  to  dmx^  it  on  tin  sranida  of  priority,"  may 
we  iOQuire  if  the  ''giowds**  of  hntg  cntoa  (in  this  case  more 
than  ttaty  years)  ai*  to  be  fmuiafaly  set  aside?  Dr.  J.  £.  Gray, 
wbohadnaoitofMnafaifardiamektaied  ia  to  lestorede 
Fienfnvnc^mmeor  AnMdod.  ft*  went  s  alip  father,  and. 
after  Pennant,  adopted  Lindc's  apecific  Muae  (so  far  as  Liack 
had  anv  Men  of  spedfic  names,  for  they  %*eft  nnkaowa  ia  Ua 
dn)«r  "dccaaaerasi **  aolhttlbeadmattoof  «fiwiMlrpiioriqr 
wilhavototake  "AiikAm  dumtm'*  at  At  dt<t»aaoa  of 
CSMstAsesMMms. 

In  GoMBinMrandvoiiHaraUI's  "OstaiogtoCoieoplitomm," 
Aniedaa  is  d««id  flom  M  and  tt^  aad  cnnwqyttly  ipdt 
AntodoB ;  I  do  not  tee  ila  appNctHoB  hi  tUtar  eaati 

I  should  be  glad  to  aee  the  "rales  of  aoehfteal  MMMOcla- 
tOM**  (Mr.  Hughes  means,  I  presnne,  thoaeof  the  British  As- 
socistkm)  better  observed  if  it  led  to  the  exclusion  of  stcfc  bar* 
baiisaaaaa  Brtakopf.  Gatyghol,  Smg-sing,  Nabironp,aild  odian^ 
which  asMqr  of  the  icnden  of  Natuak  will  Mohablr  bt 
aslondwd  to  M  to  onr  aedm  adcMifie  ■owMtilm^^ 


we  inquire  if  such  a  de^ription  as  that  of  the  celebrated  "  Histrr 
amfraiu,^'  viz.,  "  ni TO-cyaneuj,  nitidu<,  sublus  ater,"  which 
would  apply  to  him  ire  Is  of  specie<i  of  lliv'rrid.v,  is  entitled  to 
claim  the  protection  of  the  law  of  priority  ?  I  think  we  may 
sometimes  fall  back  with  advantage  on  the  law  of  common  sense, 
or  that,  atai^taM^  it  may  bt  ailowod  to  supplement  the  law  of 
priority.  Framcis  P.  Pascoe 

Otoaoiberaa,  1876 


Sea  Fitbtfiet 

My  chief  reason  for  a^aia  intmding  on  you  is  for  the  purpose 
of  supplying  some  omissions  in  Prof.  Newton's  quotations  fro«D 
Prol.  Baiid^  first  Report  In  this  Prof.  Raird  <ipeaks  of  the 
destructive  agency  of  the  b1ue-fi«h.  He  states  that  about  a  mil- 
lion and  a  quarter  of  these  fishes  are  caught  annually  on  the  New 
England  coast,  but  that  any  one  who  has  watched  the  blur-fish 
there  must  feel  convinced  that  not  one  in  a  hundred  of  these  fithes 
is  caught ;  he  allows  twenty  fish  of  other  kin'<s  as  being  devoured 
or  mangled  by  each  hlue-fish  daily,  and  then  goes  into  a  calcn* 
lation  of  the  thousands  of  millions  of  fish  wfakh  must  He  destroyed 
by  the  blue-fish.  T  am  writing  this  from  memory,  but  I  believe 
t  am  correct.  Prof,  liaird  then  says  (I  give  this  •ir^fim}, 
p.  33: — "  Indeed  I  am  quite  inclined  to  assign  lo  the  blue>fi^ 
the  very  first  position  among  the  injurious  influences  that  havt 
affected  the  supply  of  fish  on  the  coast-  Yet,  with  all  this  desbao- 
tion  by  the  bhie^h,  it  is  orobabit  that  there  would  not  have  beta 
so  great  a  decrease  of  fish  as  at  pment  but  for  the  concurrent 
action  of  man." 

This,  the  other  cause  of  dccraaae^  OB  Which  Prof.  Baird  lays 
great  stress,  is  the  numerous  traps  and  pounds  along  the  co-i«t  ; 
but  in  Clause  XII.  of  th«  sime  summary  from  which  Prof. 
Newton  quoted,  I  fiad  the  following  : — 

"  As  there  is  reaaoa  to  believe  that  scap,  and  to  a  less  degree 
other  shore-fish,  as  well  as  blne^sh,  iiave  sevcr.1l  times  disap- 
peareii  at  in'ervaU  lo  a  greater  or  less  extent,  within  the  historic 
period  of  Netv  Kngtand,  we  cannot  be  certain  that  (he  use  of 
traps  arvd  pounds  within  the  last  ten  yean  has  actually jpiodttoed 
the  scarcity  complained  of.  The  fact,  however,  that  thcae 
engines  do  destroy  the  spawning  fish  in  so  great  numbers  renders 
it  very  probable  that  they  exercise  a  decid^  influence." 

Prof.  Newton  does  not  speak  with  his  usual  scientific  precision 
when  he  refers  only  to  the  cod,  and  doubtfully  to  the  mackerel, 
having  decreased  owing  to  the  scarcity  of  the  alet^rives— "  cod, 
haddcKk,  and  hake  **  being  raeationed  in  the  same  paragraph. 
Nor  does  it  seem  to  me  quite  worthy  of  my  friend,  in  discussing 
the  probabilities  of  overfishing  in  the  sea,  to  try  to  prove  his 
case  by  bringii^  forward  an  instance  of  overfishing  in  the  rivers 
leading  lo  a  smaller  supply  of  food  at  a  certain  season  for  purely 
lea  fish  on  the  coast,  and  therefore  a  decteasc  in  those  sen  fish. 

Dogfid  are  "  predatory  and  nuscMtvaw  (**  thqr  phiadcr  Iht 
nets,  and  they  tear  the  nets  ia  picoes. 

AthtMcoat  Cfaih,  Deeeaber  99   E.  W.  H.  HoLWWOara 

[Prescnie  npoa  onr  space  has  neocssitsted  a  cnrtailiacnt  of  this 
letter.  This  oonespoodence  noat  now  cease. — ^Efn.] 


The  "  Sidereal  Messenger" 

In  NaiI'KK  (vol.  xv.  p.  49),  in  a  notice  1  1  Mr.  Knobel's 
"Catalogue  of  the  literature  of  Sidereal  .\s'toiH>rny,"  attention 
is  called  to  the  rarity  of  the  .SV./V;,  ;/  .1/-  -  y'.'  . .' .  We  have,  in  the 
library  of  this  ( iKjicrvatory,  only  one  copy  nl  th.^(.  pcrio  lical.  I 
hope,  however,  soon  to  be  in  posscssi<in  of  a  few  c<i[  c ■ ,  o[  vol.  i. 
If  so  I  shall  take  pleasure  in  sending  one  of  tliem  to  the  Koyal 
Astronomical  Society.  All  of  Prof  Muchcl's  niea'-urei  ot  double 
stars  (about  3001  ore  now  in  the  hands  of  the  printer  and  will  be 
published  before  the  close  ofthtytar.  OaMOMD  STOKE 

Cin.  Obs.,  September  12 


South  Polar  Depression  of  the  Baronneter 

Mt.  CLmiMT  Lnr,  wiitiag  to  MATtnta  (voL  xv.  p.  157). 
thinks  that  the  great  deoKssica  of  the  banaicter  thraqghoat  the 
region  moad  the  Sooth  Pole  as  cooparad  with  that  tooad  tbo 
North  Wtt,  ia  "  maiBly  dae  to  SByenor  evaporation  in  the  water 
heorisplieffe  gcaenlly.  This  seems  aa  inadequate  cause,  for 
evapoialioa  naat  be  snail  in  the  vor  lew  tempemtnrrs  which 
appeartobeeoaaiantatallaaaMattalil^aoaiheiaiatiMdsa.  I 
aa  cooviaced  that  the  caaie  of  the  baromenie  dcpncssir-a  rouod 
tboSoathFideistheocBiiiiltcal  force  of  the  west  wiads  which 
lerotre  round  the  Pole,  fanning,  to  MaatVa  words,  "aa  ewer- 
laMfaigcfdaatoa  agicataeak."  A  aiaiiiar  ^doat  it  fonaod 
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round  the  North  Tole  also,  but  less  perfectly,  and  conse<iuently 
the  North  Polar  bArmnettic  depresiioD,  though  decided,  is  tiiuch 
less  than  the  Soutii  I'olar.  The  rea»on<)f  this  difference  I  Ixrlieve 
to  be,  ".h  u  tlic  North  I'ul.ir  cyclnne  is  broken  U|i  by  local  air- 
currents  due  to  the  uneiiual  heating  of  land  and  sea— a  cau«e 
which  scarcely  existji  in  the  South  Folar  rejjions,  where  almott 
all  is  sea  or  snow-covered  land.         JusEi'ti  John  Muki'HV 

"  Towering  "  of  Birds 
In  connect i-.>n  with  Mr.  Romanes'  valuable  letter  OB  fUsmb- 
ject,  the  following  note  ncay  be  inttreiting.  Rooks,  I  am  in- 
fornied,  arc  .^omct  iiics  killtd  by  means  of  a  paper  cone  containing 
birdlime,  which  is  placed  in  a  locality  where  thc4c  birds  congre- 
gate. The  rook  inscits  his  bill  and  head  into  the  cone  ;  after  a 
little  time  he  ri;-c-s  vertically  into  the  air  and  then!  falls  dead. 
My  informant — a  tr.ivcller  and  sp  rtsman  of  much  experience — 
considered  the  upward  motion  t<>  be  due  to  the  obstniction  of 
sight,  but  the  fact,  I  doubt  nut,  will  bc.ir  the  same  expllUMtioa 
H  the  toweiiog  in  the  case  of  a  wounded  gronse. 

ABTHVa  SVTKKKLAND 

If  It  is  of  .any  im)iortance  to  the  qncstioa  I  state  that  I 
hsveieen  the  following  bir<ls  "tower :"  common  snipe,  field- 
Uxtt  wood-piecon,  phc.'uant,  partrid^o,  common  AustraUan  dack 
\Auat smfmiHoia),  large  Australian  white  cockatoo,  Aastnllan 
NaolcMB  night  heron,  and  Australian  piping  ciow.  I  hive  shot 
wmf  Cboosands  of  Australian  duck,  and  towering  has  oocttrred 
■Bong  them  pretty  frequently.  In  one  case,  the  notes  of  which 
I  have,  the  duck  began  to  rise  almoat  immediately,  and  rose  to  a 
great  height.  I  was  indoctrinated  inAe  cerebral  injary  hypo- 
thesis but  1  Mxm  foand  that  this  wu  nntenaUe^  lor  I  made  a 
habit  ot  plucking  md  examining  theiwads  of  ail  towering  birds 
which  I  could  recover,  and  there  were  some  among  them  with 
no  wound  whatever  on  the  head.  One  such  instance  would 
have  beea  snffident  to  ilispose  of  the  hypothesis  ;  but  1  was 
onable  to  tobidtue  another  for  it.  The  explanation  given  by 
Ur.  Romanei  nieels  the  oonditioos  as  fiu  as  they  have  come 
■nder  mj  oibsenrations.  A.  N. 

THE  SOCIETY  OF  TELEGRAPH  E.\'GINEERS 

THE  Annual  General  Meeting  of  this  Sode^  was  held 
at  The  Institution  of  Civil  £ngineen,  ac.  Great 
George  Street,  Westminster,  on  the  evenini;  of  wednes> 

day,  the  1 3th  instant. 

The  Report  submitted  by  the  President  and  Council 
showed  th.1t  during  the  past  ye.ir  the  number  of  Foreign 
-Members,  Members,  and  Associates  h.id  gone  on  in- 
creasing until  the  total  of  all  classes  now  exceeded  800. 
Many  valuable  papers,  it  was  stated,  have  been  sent  in,  or 
promised,  for  discussion  during  the  current  session, 
almost  every  available  evening  being  already  taken  up. 
The  Ksult  of  the  ballot  for  the  Pieaideat^  Vice>Piesi- 
dcflts,  and  Council  for  the  ensuinc  year,  was  anoonnced, 
Pro£  Abd,  F.R.S.,  being  elected  President. 

A  Cowversttsione  was  held  at  Willis's  Rooms  on  the  even- 
ing of  Monday  the  19th  inst.,  when  about  600  were  present. 
Amongst  these  were  to  be  found  almost  all  the  prominent 
members  of  the  telegraphic  profession,  as  well  as  most  of 
the  representatives  of  the  leading  cable  companies  and 
men  whose  names  .arc  known  in  connection  wiih  electrical 
or  telegraphic  cngincciiiig.  A  magnificent  display  of 
apparatus  had  been  got  together,  including  everything  in 
toe  shape  of  a  novelty  which  had  been  introduced  in  con- 
nection with  this  branch  of  science  during  the  past  year. 
Many  interesting  experiments  were  shown,  and  for  the 
moce  especial  gratification  of  the  Ii0iirscienti6c  portion  of 
the  assembly,  Mr.  Apps  and  Mr.  Browning  of  tne  Strand 
exhibited  respectively  their  attractive  vacnum  tubes  and 
microscopical  objects. 

Prominent  .imongst  the  features  of  the  evening  were  the 
expciiments  dcsiijncd  and  personally  exhibited  by  Mr. 
Robert  .Sabu'.c.  These  maybe  di\  nU-d  iiUo  three  classes — 
(1)  Showing  the  circulation  of  mercury  under  the  inHu- 
cncc  of  oxidation  and  dcoxidation  ;  (2)  Measuring  time  to 
the  infinitesimal  portion  of  a  second ;  (3)  Showing  the 
potential  at  varioos  points  and  die  speed  of  waves  efelee- 


tricity  through  submarine  cables.  Full  descriptions  of  these 
experiments — now  publicly  shown  for  the  first  time — have 
been  contributed  by  Mr.  Sabine  to  the  recent  numbers  of 
the  Philosophi.a!  Magto^,  It  was  on  the  first-named 
that  Sir  Cliarles  Wheatstone  was  engaged  at  the  time  of 
his  death  in  Paris,  and,  based  upon  the  resolts  which  he 
obtained,  he  had  constructed  a  form  of  mercury  "  relay  " 
constituting  one  of  the  most  delicate  portions  of  receiving 
telegraphic  apparatus  that  could  jiossibly  be  devised.  The 
duration  of  impact,  when  an  anvil  is  sin.irtly  struck  with 
a  hammer,  was  measured  by  means  of  die  rirran;;eincnl 
in  connection  with  the  second  scries  of  experiments.  A 
condenser  is  charged  from  a  potenti.d  of  one  volt,  and 
then  discharged  through  a  Thomson's  reflecting  galvano* 
meter,  the  deflection  on  the  scale  being  noted.  The  con- 
denser is  anin  charged  i  a  hammer  In  oonnection  with 
one  aide  of  it  is  then  erouglit  on  to  the  anvil  which  is  in 
connection  with  the  other  side ;  during  «hc  moment  of 
impact  partial  discharge  takes  place,  the  amount  of 
current  escaping  being  known  when  that  which  rernains 
is  next  measured  through  the  galvanometer.  All  the 
factors  being  thus  known,  the  question  of  the  time  during 
which  the  hammer  and  anvil  were  in  contact  becomes  a 
matter  of  simple  mathematical  calculation.  The  third 
series,  ow  ing  to  the  difficulty  of  obtaining,  a  sufficient 
length  of  Muirhc.id's  artificial  cable,  was  scarcely  so  suc- 
cessful as  the  other  two^  bat  yet  soificient  was  done  to 
show  the  principle  involved. 

PfoC  Dewar's  electrometer,  by  means  of  which  the 
dectromottve  force  of  the  most  minute  fraction  of  any 
galvanic  cell  may  be  measured,  and  which  is  ha;ed  upon 
the  oxidation  and  deoxidation  of  n^cicury,  was  also 
shown. 

Amongst  the  apparatus  Sir  William  Thomson's  new 
form  of  marine  compass  proved  to  be  a  centre  of 
attraction.  The  adjusting  "spider"— the  most  recent 
addition — was  absent,  but  yet  enough  was  exhibited  to 
show  tliat  the  mariner  might  to  a  great  extent  now  render 
himself  independent  of  SMar  observations.  Eight  small 
magnetic  needles  are  enptoyed,  and  the  friction  of  the 
vanoos  parts  is  reduced  to  a  minimumi  Two  soft  inn 
balls  are  \  laced,  one  on  each  'side  of  the  compass,  and 
adjusting  rods  are  employed  in  addition  to  them.  The 
liquid  gyrostat,  already  described  in  N.\TUItl,was  also 
amongst  .Sir  William  Thompson's  collection. 

Hanging  around  the  wails  of  the  room  were  carefidfy 
executed  diagrams,  showing  what  .are  perhaps  the  most 
valuable  observations'of  earth-currents  that  have  ever  beoi 
made.  They  were  exhibited  and  are  now  presented  (O 
the  Society  by  Mr.  II.  Saunders,  of  the  Eastern  Telegrairtl 
Company.  Availing  himself  oi  a  brolten  cable  between 
Snes  and  Aden,  Mr.  Saunders  succeeded  in  obtaining 
simultaneous  observations  at  both  stations,  and  saw  that 
they  arc  graphically  represented  ;  the  coincidence  between 
the  two  is  stiikin^;  to  a  il' ■;_;rc'.'.  I;  is  ti.  he  !i  >;)C<l  that  so 
intere;-.tin|4  a  record  as  this  nuiy  he  l)roii4lil  prominently 
forward  in  the  lorm  of  a  paper,  and  so  elicit  a  d;scussioii 
upon  a  subject  which,  although  occupying  the  attention 
of  many,  still  remains  one  of  the  most  obscure  i)roblems 
in  connection  with  electrical  science.  Closely  allied  to 
these  were  the  specimens  of  the  movements  of  the  decli- 
nation and  horuontal  magnetic  force  and  of  the  earth- 
currents  as  observed  at  Greenwidi  and  sent  up  spedaUy 
for  the  cveniiv  by  the  Astraoonier-R<>yaL  Thqr  com^ 
prised  the  observstions  for  a  cahn  and  a  distmbed  day, 
and  served  to  show  very  clearly  the  correspondence 
which  exists  between  magnetic  and  galvanic  disturbances. 

A  form  of  grapnel  designed  by  Mr.  Andrew  Jamieson, 
assistant  to  Mr.  .Saunders,  did  not  fail  to  attract  consider- 
able attention.  The  toes,  instead  of  being  rigid,  are 
hinged  on  to  a  spring  which  yields  under  a  pressure  of 
two  tons,  and  thus  serves  to  release  the  toes  from  any 
rocks  or  foreign  matter  with  which  it  may  be  brought  into 
contact  whilst  a  hold  is  still  retahied  of  (he  caUei 
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A  trlephone — showing  clearly  the  principl''  of  the 
aT>panitU!i — was  exhiHifd  by  t^c  M'-sfh?.  Wray.  anH 
musical  notes  were  acairatrly  tmnsraittcd  by  means 
of  it  through  about  tM  feet  of  wire.  The  batter>- 
employed  fra-  the  nurpose  wat  the  thermopile,  desifinied 
by  d)«nadvei»  which  was  also  shown.  Altliou«;h  at 
first  sifrht  very  rimthur  to  the  wetl-known  form  of  Cla- 
mond,  tlie  AermepiTe  of  Messrs.  Wray  has  Kvenl  modi- 
fications which  -xrc  iinHoubteH  improvements.  The 
extreme  brittlcnr ss  so  Cital  to  manv  of  Clnmond's  bars  is 
here '.'ot  r'd  of  by  the  introdiirtion.  for  ■x  distance  of  about 
two  In^b-.'^.  into  fh'*  allov,  of  a  tonrue  which  rrallv  is  only 
.1  con'ii  ii  i'ion  of  the  sheet-iron,  hx  first  sifjht  one  would 
be  inclinf  (1  to  think  that  this  would  tend  to  lower  the 
electro-motive  force  of  the  couple,  but  the  reverse  is  stated 
to  be  the  case.  The  asbestos  rings  are  replaced  by  a 
firamework  composed  of  circular  plates  of  earthenware 
nipnorted  on  tibree  tie  rods  which  serve  to  give  stability 
to  tbe  sliiMttuie  aad  remove  from  each  ring  of  bars  the 
svperincmnbent  weiicht  of  all  the  etho*  over  it  But  per^ 
haps  the  mafn  imjirevement  effected  is  the  method  of 
hcatinfj  the  bars  ;  mstead  of  nllnwipt^  the  flamcrs  to  im- 
piPK''  dtrcctlv  on  their  end?,  or  ndmitting  the  products  of 
combustion  near  them,  an  rarthcnwnrr  rvlindcr  forms  the 
centre  of  the  pile.  Around  it  and  abuttint;  hard  i!oon  it 
till-  1  nrs  arc  placed,  and  frorn  :\  prM-f"r,Hc(l  rliimney 
within  the  ^as  issuc<;,  and  burning  in  blue  jetS|  speedily 
raises  the  cylinder  to  a  re  d  heal^  irinch  is  transnitted 
through  to  the  ends  of  tbe  ban. 


THE  PHYLLOXERA  AND  INSECTICIDES 

COME  time  ago  we  pablished  in  our  cdlimuis a  short 
account  of  the  results  of  the  inveatigatiane  of  various 
scientific  nea  in  Fraaco  into  the  natote  of  the  Pbjdloiiera 
— >fhat  tetrihie  sconrge  which  is  comniltinfr  snob  wide- 
spread ravages  among  the  French  vineyards.  Latterly 
we  have  received  some  reports  communicated  to  the 
French  Academy  of  Sciences  dealing;  with  the  attempts 
which  have  been  made  during  the  last  three  or  four  years 
to  arrest  the  mischief  done  by  the  insect,  and  ultimately 
fo  destroy  it  altogether,  by  means  of  some  potent  dr\ig. 
It  is  obvious  that  the  remedy  to  be  employed  must  posscbS 
two  qualities  at  starting,  viz.,  it  must  destroy  the  insect 
.-ind  it  must  not  damage  to  any  great  extent  the  vine. 
But,  further,  it  is  not  sufficient  that  when  pot  in  dose 
contact  with  the  roots  of  a  plant— as  in  a  pot — it  should 
prove  fatal  to  tbe  bisectt  it  is  wemmujf  if  the  temedjr  is 
to  be  of  real  practkal  value,  that  it  sboofd  reach  and 
destroy  the  Phylloxera  on  all  the  parts  attacked  by  it  in 
vines  which  are  planted  out  in  the  open  air.  This  is  a 
real  difficulty  to  overcome,  as  the  remedy,  be  it  in  the 
torm  of  solution  or  of  vapour,  cannot  easily  permeate  the 
s^il,  sometimes  clayey,  sometimes  sandy,  on  which  the 
\  inc  is  growing,  SO  as  to  reach  and  .tct  upon  tbe  smaller 
root  branches  whose  nutfilioii  the  nqrlloieradiveiti  into 
Itself. 

M.  Mdisillefert,  a  professor  .it  the  School  of  A;,'ricul- 
ture  at  Grignon,  was  the  gentleman  delegated  by  the 
Academy  of  Sciences  to  make  the  neoessaiy  experi- 
ments for  the  norpoee  of  determining  what  agent  was  the 
most  practically  applicable  to  the  destruction  of  the  Phyl- 
loxera, and  the  account  of  the  numerous  substances  cm- 
l»loyed  by  him  with  varying  results  fills  no  less  than  203 
•ij^'cs  of  a  iiu  nioir  presented  to  the  Academy  of  Sciences. 
It  is  iioi  our  intention  here  to  do  more  than  give  a  brief 
risuiiu'  of  the  results  at  which  he  arrived. 

He  divides  (he  substances  used  by  him  into  seven 
k'  oups,  the  lirst  of  which  was  composed  of  manures  of 
^alious  kmds,  such  as  guano,  superphosphates,  farm- 
muck,  &C.  ;  the  second  of  neutral  substMlces,  as  water, 
$oot,  and  sand  ;  the  third  of  alkalies  as  anunonia  and 
'  Ida  ;  the  fourth  of  saline  products,  amongst  which  were 
tbe  sulphates  of  iron,  copper,  liac,  potasanuD,  and  am- 


monia, alum,  and  sea-salt ;  the  fifth  of  vcj^ctnble  essences 
and  products,  as  decoctions  of  hemp,  datura,  .absinthe, 
valerian  and  tobacco  ;  the  sixth  of  empyrcumatic  pro- 
ducts :  and  the  seventh  of  rulphur  compounds.  It  wa% 
only  with  some  of  the  substances  contained  in  th{«  last 
group  that  really  satislactory  results  wete  obtained,  and 
it  is  to  M.  Dumas,  the  pcnnmient  secretary  of  the  French 
Academy  of  Sciences,  that  the  cre^  isduefor  sugge^ini; 
the  employment  of  the  alkaline  sulpho-cnrbonates  of 
potassium  and  sodium  and  those  of  ban'um  and  calcium. 
AH  the  other  classes  of  remedies  mentioned  above  were 
cither  without  effect  on  the  Phylloxera,  or,  in  destroying 
it,  al-'o  destroyed  or  dnniaged  the  vin". 

Th";  snlph^-carbnnates,  which  were  carefully  studied 
by  the  Rrcat  Swcd'sh  chemist  Bcr/eliiis  are  oVitaired  by 
combininj;  the  alkaline  monO'-^ulphides  with  the  bi- 
sulphide of  carbon,  arc  either  liquid  or  solid,  .ind  emit  a 
powerful  odour  of  sulphuretted  hydrogen  and  bi-sulpbide 
of  carbon. 

The  alkaline  ^Ipbo-carb  onates  In  the  solid  state  ave  of 
a  beautiful  reddish  yellow  colour  and  deliquescent,  but 

are  not  easily  obtainable  in  that  condition  ;  the  sulpho- 
carbonate  of  barium  can  be  easily  prccurod,  however,  in 
a  solid  state,  and  presents  the  appearance  of  a  yellow 
powder,  but  little  sululilc  in  water.  The sulpho- carbonates 
decompose  under  the  iniluenre  of  carboni<-  acid,  forming 
a  carbonate,  and  cvolvin;^  sulphuretted  hydrogen  and  bi- 
sulphide of  cirbon.  These  two  latter  substances  are 
gradually  liberated  and,  as  they  have  a  very  powerful 
et^cct  on  the  Phylloxera,  one  can  understand  that  the 
sulpho-carbonate,  placed  in  the  ground,  may  prove,  by  its 
slow  decomposition,  a  powerful  insectiolde.  In  the  <!a8e 
of  the  salpbo*GatboBate  of  potassium,  over  and  above  Its 
tone  eflML  it  has  a  dfatct  mvigorating  influence  upon  tlM 
vine,  as  ue  caibomale  of  potassium  is  an  excellent 
manure. 

The  employment  of  the  »-uIpho-carbonales  as  a  means 
for  the  destruction  of  the  Phy'loxera  was  sugjTCStctl  to  M. 
Dumas  b)'  the  clc"ir1y-i'_cii.Miisi  [l  ii' t -1  :lrii  ili'.  ic  w.i  -  nf 
some  substance  that  would  i  v  iporate  less  quiikly  than 
the  bi-sulphide  of  carboi  ;  he  saw  that  it  was  desir.able 
to  apply  tne  insecticides  in  some  combination  which  would 
fix  them  and  only  allow  them  to  evaporate  gradually,  so 
that  their  action  might  continue  long  enough  in  any  one 
place  to  infect  with  their  vapours  ail  the  surrounding  s<ril. 

But  tbe  task  of  eiadicatiiv  the  Phyllmcera  has  by  no 
means  been  accomplished  by  the  mere  discovery  of  the 
value  for  the  purpose  of  these  substances  :  there  is  the 
further  difficulty  of  applying  them  »o  the  vmc  in  cultiv.a- 
tinn.  One  thin^,'  scem^  \  i  ry  ceitaiii,  that  in  urder  to 
render  the  sulpho-cirbdrates  practically  i  Iticacious  in  kill- 
ini;  the  insrcE,  it  is  necessary  to  use  water  as  the  vehicle 
by  whi.  h  they  may  be  brought  to  all  the  underi^round 
parts  of  the  plant,  and  that  the  best  time  of  vear  for  their 
application  is  the  winter  or  early  spring,  when  the  earth 
is  still  moist  and  the  quantity  of  water  necessary  to  be 
brought  on  to  the  ground  by  artificial  means  is  conse- 
quently less.  Mixeawith  Itsae  ia  the  proportion  of  2  to  i, 
these  sulpho-carbonates  give  a  powder  which  can  be 
spread  over  the  ground  before  the  heavy  rains,  that  is, 
between  October  and  March,  aod  which  wiU  probablj 
prove  itself  very  efficacious. 

The  conclusion  at  which  M.  Mouillefert  arrives  at  the 
end  of  his  report  is  that  the  elticacy  of  the  sulpho-car- 
hon.itcii  is  proved,  and  all  that  is  neci  :-5.ir\  is  to  brinj  to 
pcrlcclion  their  employment  in  a-riculturc,  which  can 
only  be  accomplished  by  the  intelligence  and  practical 
knowledge  of  the  vine-grower  who  is  well  able  to  dis- 
cover the  economic  processes  of  culnico  which  are  con- 
ducive to  their  successful  application. 

He  ends  byr  sayini^  that  "  Science  has  acoompfislied  ita 
mission,  and  it  remains  for  Agriculture  to  fulfil  its  part " 
in  the  etadkatiaD  of  tbe  Phylloxera  from  the  vineyards  of 
Fraaoci 
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CAMBRIDGE  (l/S.)  OBSERVATORY 

¥N  two  previous  articles  (Nature,  vol.  x.  pp.  186,  206) 
*  we  gave  a  sketch  of  the  history  of  some  of  the  prin- 
cipal observatories  of  the  United  States.  Those  which 
we  then  referred  to  are  all  more  or  less  connected  with 
the  work  of  education.  We  shall  now  give  some  details 
of  an  observatory  which  has  been  enabled  to  make  marked 
advances  in  independent  research  outside  of  its  educational 
service  ;  we  refer  to  that  of  Cambridge,  Massachusetts. 

A  look  into  the  earlier  annals  of  the  observatory  of 
Harvard  repays  the  inquirer  at  the  outset  by  reveal- 
ing the  interest  in  astronomical  pursuits  which  was  felt 
in  the  old  Bay  State  many  years  before  the  founding 
of  an  objcr>'atory  was  practicable  in  the  United  .States. 
In  1761  the  Province  sXoop  was  fitted  out  at  the  public 
expense  to  convey  a  Harvard  professor,  Winthrop,  to 
Newfoundland,  to  observe  the  transit  of  Venus  of  that 
year  :  and  in  the  troublous  times  of  1 7S0  the  old  "  Board 
of  War"  fitted  out  the  Lincoln  galley  to  convey  Prof. 
WilUauu  and  a  party  of  studenu  to  Penobscot,  to 
observe  a  aolar  eclipse.  At  so  early  a  day  was  New 
England  disposed  to  encourage  scientific  observations. 

in  1805,  Mr.  John  Lo^rell,  of  Boston,  was  consulting 
with  Delambre  in  I'.iris  on  astronomical  observatories, 
and  forwarding  his  informition  to  the  Mollis  professor, 
Webber,  who  even  then  indulged  the  hope  of  seeing  an 
observatory  founded.  But  it  was  only  in  1839  that  an 
objervatory  was  erected  on  the  Dana  estate,  and  the 
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observations  which  had  been  authorised  by  the  United 
States  Government  to  be  made  in  connection  with 
Lieut.  Wilkes's  exploring  expedition  were  conducted  by 
Prof.  Bond  until  the  year  1842. 

A  new  issue  now  arose.  The  ttiddea  appearance  of 
the  splendid  comet  of  1 843  was,  happily,  the  occasion  of 
final  success  in  the  founding  of  the  present  institution. 
Cambridge  was  immediately  appealed  to  for  informatioil 
about  this  strange  comet.  But  the  observers  had  no 
parallactic  instruments  or  micrometers  of  the  least  value 
for  its  observation.  While  they  were  endeavouring  to 
obtain  data  to  compute  the  comet's  orbit,  a  meeting  of 
citizens  was  held,  under  the  sanction  of  the  American 
Academy,  to  take  measures  for  procuring  a  first-class 
equatorial ;  the  needed  amount  of  920,000  for  the  instru- 
meot  was  contributed  in  Boston,  Salem,  New  Bedford, 
and  Nantucket  The  equatorial  was  ordered  from  Merz 
and  M&hler,  of  Munich,  and  Harvard  determined  to  erect 
a  new  observatory.  The  location  selected  was  80  ft,  above 
tide-water,  and  50  ft.  above  the  plain  where  the  soil  was 
found  favourable  for  the  stability  of  piers  for  the  instru- 
ments, (n  1844  the  buildings  were  occupied,  and  an 
equatorial  of  44  in.  focal  length  and  3^  in.  aperture,  and 
a  transit  instrument  loaned  by  the  United  States,  were 
temporarily  mounted  for  observations  until  the  arrival  of 
the  great  refractor.  This  was  placed  in  position  June  24, 
1847.  Among  the  earlier  objects  on  which  systematic 
observations  were  made  with  the  new  instrument  were 
the  nebula?  of  Andromeda  and  Orion.  "  These  nebulae," 
said  Prof.  Bond, "  were  regarded  as  strongholds  of  the 


Htbular  theory ;  that  is,  the  idea  first  suggested  by  the 
elder  Herichd  of  masses  of  matter  in  process  of  con- 
densation into  systems."  Orion's  nebula  had  not  yielded 
to  either  of  the  Herschels,  armed  even  with  their  excellent 
j  reflectors,  nor  had  it  shown  the  slightest  trace  of  resolva- 
;  bihly  under  Lord  Kossc'sj  ft.  reflector.  Bond  announced, 
on  Sept.  27,  1847,  that  the  Cambridge  refractor,  set  upon 
the  trapezium  under  a  power  of  200,  resolved  this  part  of 
it  into  bright  points  of  light,  with  a  number  of  separate 
stars  too  great  to  be  counted.  With  a  power  of  600, 
"  Siruvc's  Companion  "  was  distinctly  separated  from  its 
primary,  and  other  stars  were  seen  as  double. 

Within  a  few  years  yet  more  brilliant  discoveries  fol- 
lowed. Among  them  the  inner  ring  of  Saturn  and  its 
eighth  satellite,  the  coincidence  of  which  latter  discovery 
on  the  same  day  (Sept.  19,  1848)  at  Cambridge  and  in 
England  in  no  wise  detracted  from  the  honour  due  to 
each  discoverer.  It  required,  in  those  times,  weeks  before 
the  discovery,  indeed,  could  be  mutually  made  known. 


Pie.  «u— Cuikndt*  Eqpiatoiul. 


In  1850  Prof.  W.  C.  Bond,  with  his  sons,  invented  the 
spring  governor,  which  gave  an  equable  rotatory  motion 
to  the  revolving  cylinder  of  the  clironograph.  The  obser- 
vatory having  been  placed  in  1849  on  a  permanent  endow* 
ment  by  a  legacy  of  9too,ooo  from  Mr.  E.  B.  Phillips,  a 
young  graduate  of  Harvard,  and  a  fund  for  printing  its  re- 
sults having  been  also  provided  by  will  of  the  Hun.  Josiah 
Quincy,  jun.,  the  reports  of  the  first  systematic  zoae 
observations  appeared  in  1855  as  Part  II.  of  vol.  i.  of  the 
"  Annals."  This  zone  catalogue  comprises  Si5oo  stars 
situated  between  the  equator  and  o'^  20'  north  declination. 
The  second  volume,  published  in  1857,  embraced  chiefly 
observations  of  the  planet  Saturn  made  during  a  period  of 
ten  years.  The  second  part  of  this  vol.  ii.  is  a  zone  catalogue 
of  4,484  more  stars  in  the  same  zones  aa  those  observed 
before  1854.  It  was  not  printed  until  the  year  1867. 
The  splendid  vol.  iti,  published  in  1862,  is  a  (juarto  of  372 
pages,  with  fifty-one  plates  almost  entirely  illustrative  of 
the  great  comet  of  the  Italian  astronomer  Donati,  which 
appeared  in  such  different  forms  in  America  from  those 
seen  in  England. 
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Tlte  <ji«at  Nebiila  of  Orion  was  the  other  chief  object 
•ftheobicrvatory  up  to  the  death,  in  1849,  of  Prof.  ^  C 
Bond,  the  father,  and  thence  to  the  death  of  the  son, 
Prof.  G.  P.  Bond,  in  1865.  The  observations  or  this  con- 
itf  llation  form  the  latest  as  yet  published  volume  of  the 
"Annals,"  issued,  in  1867,  under  the  supervision  of  Prof. 
T.  H.  Safford,  then  director  of  Dearborn  Observatory, 
but  formerly  in  charge  at  Harvard  as  assistant  in  the 
observatory.  For  Mr.  G.  P.  Bond's  work,  and  especially 
for  his  observations  on  Donali's  comet,  he  received  a  gold 
Bhedai  from  the  Royal  Astronomical  Society  in  1865.' 

Since  the  year  1866,  in  which  the  present  director, 
Prof.  Joseph  Wtnlock,  took  charge  of  the  obiervatonr,  its 
work  has  been  jret  further  moat  suocesafalty  extended  into 
new  fields  of  research,  by  his  own  labonrs,  and  those  of 
his  able  assistants,  Messrs.  Searle,  Rogers,  and  Peirce. 
Besides  what  is  known  as  routine  work  of  all  observatories, 


riG.  Gr«ua4 


Olwcrvaiory,    A,  wcrt  equatorial :  B, 


liDmT;  CMBptiKriOMB:  O.  «»i  tianui:  E  new  pien  fur  new 
ImMU  die  I*  ;  1^.  eollimaior  piers;  O,  r.iM  cqua'uHal  ;  H,  i;f.in<l  rn- 
toanca  and  %\»\n  to  eax  equjlorial :  I.  ptimr  vcrur.^l  room  and  n'l^tli 
dock :  K.  ca&t  irancit ;  L,  touth  dock  :  M,  cut  clock  :  N,  Clmmo- 
npks  0,aMaMMMrM|lucr:  P, diKctar'a kauM ;  Q.Cmit4ocr: 
Witaww  ebaqnatory  ;  8,  taia-tawga ;  T, 


spectroscopic  observationn  of  the  sun  and  of  stars  and 
nebula?,  and  the  most  careful  photograi  hs  of  the  sun, 
have  been  frequent.  Five  hundred  drawings  of  tlie  sun 
were  made  between  J.mujry  1872  and  November  1873, 
Bfid  500  careful  draw  ings  of  solar  piomincnces  in  the  year 
re73.  To  this  work  is  to  be  added  a  great  deal  of  labour 
given  to  the  determination  of  longitude  differences,  and 
the  observations,  by  ProC  Winlock,  of  the  solar  eclipse  of 
1869,  at  Shelby vlUe,  Kentucky,  and  that  of  1870,  at  Jerez, 
in  Spain.  The  fenetal  reader,  a«  well  as  the  astronomer, 
cannot  fail  to  be  interested  in  the  beautiful  pictorial  re- 
presentations of  these  and  of  other  a  troiioriiical  pheno- 
mena which  have  been  issued  by  subscription  recently 
from  Harvard. 

■  Mr.  Hond  wa»  the  first  American,  we  hclievc,  to  be  thu>  boflouicd  with 
the  goM  in«!al  nfu  fortivn  «:i<riiiiBc  nociety.  Prut  WMMai,«f  AfUk  Arbnr, 
tad  more  rrccnily  Pro'.  Suiion  Newoomb.or  iba  tainted  SMtCt  NavaI 

ObKryaion-,  Jia»«  Uen  tha  reajiMau  of  like  haMM ;  iha  IbraMr  Iram  ib« 
lffl|>tnal  Aodamy  m  I>am»lka&lMrlatt  fcar,  ftantlia  HafiU  AnioMmcal 
Soociy  of  Loodoa. 


The  great  equatorial,  made  in  1847  by  Mcrs  and  Mab< 
ler,  of  Munich,  has  an  object-glass  of  1 5  in.  in  diameter, 
and  a  focal  length  of  23  ft  6  in.  The  power  of  its  eye- 
piece ranges  from  100  to  2,000;  the  hour-ci>cle  is  18  in. 
m  diameter.  The  mov  able  portion  of  the  well-balanced 
instrument  is  estimated  at  three  tons.  Its  original  cost 
was  about  $20,oco.  The  sidereal  motion  given  to  this 
telescope  is  now  secured  by  clockwork  from  Alvan  Clark, 
which  is  spoken  of  by  the  observers  as  the  only  known 
"  driving-clock  working  with  perfect  steadiness."  I  hr 
telescope  re«ts  on  a  ccntiai  granite  pier,  in  constructing 
which  500  tons  of  granite  were  used.  It  is  40  ft.  high,  and 
rests  on  a  wide  foundation  of  grouting  26  ft.  below  the 
ground  surface.  Upoa  the  top  of  the  iner  is  laid  a  cir« 
cular  cap-stone  10  ft.  in  dianeter,  on  which  is  the  granite 
block,  10  ft.  high,  bearing  the  metallic  bed-pkUew  This 
instrument  is  in  the  central  *'  Sem  Tower.* 

The  meridian  dfde  was  mottotcd  in  the  we«t  tiansit- 


Fia.  4.— CanWidcc  MerkHan  Cirdc 

room  in  1S70.  It  has  modifications,  introduced  by  Prof. 
Winlock,  not  usualiy  found  in  transit  instruments,  chiefly, 
that  the  graduated  aides  are  directlv above  the  piers,  the 
bearii>|;s  of  the  pivots  being  carried  by  iron  standards  ; 
the  axis  friction  rollers  rest  on  rods  rising  from  the  base 
of  the  piers  and  counterpoised  btlow  the  floor.  The  pivot 
circles  and  reading  microscopes  are  protected  by  glass 
casing  ;  the  object-glasses  of  the  transit  and  of  each  of 
Its  collimator.';,  made  by  Gark,  are  each  S  in. 

In  the  west  dome  is  another  Clark  equatorial.  ni:ide  in 
1870,  with  an  object-glass  of  si  m.  In  the  east  wing  is 
the  transit  circle  made  in  Prof.  Bond's  directorship,  by 
SimmSfOf  London.  Its  focal  length  is  65  in.,  its  object* 
glass  \\  in. ;  its  circles  arc  4  ft.  in  diameter,  read  by 
eight  microBCtqies  to  single  seconds.  Cambridge  pos- 
sesses a  number  of  more  modem  instmmentii,  conttmcted 
to  meet  the  wants  of  astronomical  investigatioos  at  this 
day. 

The  spectroscopes,  photometers,  and  photographic  ap- 
paratus arc  peculiar  in  form  and  power.    I'he  spectro- 
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scope  used  with  the  west  equatorial  in  solar  observationi 
powerfully  disperses  the  ra)rs  of  light,  which  are  carried 
twice  Uumidi  a  tnun  of  jpmma,  la  photognplitog  the 
son  a  lens  01  Ipne  focus  is  used,  tbe  lieht  bang  thrown 
upon  h  by  movable  plane  mirrora.  This  plan  of  Prof. 
WinlocVs  was  adopted  by  the  astronomei*  who  went  out 
under  the  U.S.  Government  to  observe  tbe  Txaasit  of 
Venus  in  December,  1875. 

The  photometer,  or  light  mc.isurcr,  made  by  Zollncr, 
has  been  used  for  three  years  by  Assistant  Prof.  C.  S. 


Pdrce.  The  design  is  the  accurate  measure tnent  of  tbe 
magnitudes  of  all  stars  in  Ar^elander's  Uranometria  be^ 
tween  401*  and  50^  oortb  decbnation,  determining  these 
magnitudes  on  a  scale  of  uniform  ratios  of  light,  so  that 
the  probable  error  of  one  observation  shall  not  excaed  tbe 
tenth  of  a  single  magnitude.  The  great  object  of  this  is, 
that  throughout  Europe  and  the  northern  part  of  the 
United  States  there  will  be  constantly  enough  of  acc«> 
ratcly  determined  star^  ncir  the  renith  to  serve  as  com- 
parisons for  any  star  visible  to  the  naked  eye  whose  mag- 


Fic  J.  — Cunbrid^ 


Bttude  Is  to  be  estimated.  The  secondary  object  is  the 
,  of  in<ittirirs  with  regard  to  tbe  distribution  of 

i  in  space,  their  niAKnitudes  and  variability. 
The  tnic  time  is  daily  given  from  this  observatory  to 

th^  State  Vio  i-.  '  and  Other  plact  s  in  HostoD,an(l  by  means 
of  the  tck-r.«ph  lines  to  the  whole  of  the  New  Knj^Iand 
St.ites.  It  is  received  directly  at  noon  each  day  without 
the  intervention  of  any  operator  ;  the  various  lines  being 
merely  switched  into  the  t'lne  line,  the  same  click  Is  hesfd 
at  the  same  moment  over  the  Kasiern  Stales. 

Much  more,  however,  than  this  is  done  for  securing 
accuracy  of  time  at  any  hour  of  the  day.  If  anyone 
wisbes  to  lourn  not  only  what  the  true  time  is,  but  whether 
bis  oarn  wateb  is  a  good  timelBeeper,  be  n«r  readily  do 
so  bjr  a  visit  to  the  State-botise  in  Boston,  fhe  arrange- 
ment for  thia^  introduced  bjr  ProC  Winlock,  is  as 
follows :— The  observatory  clode  is  pnt  in  circuit  at 
one  end  of  a  telegraph  line,  connected  with  which, 
at  the  Sutc-bouse  and  other  points,  is  an  ordinary 
telegraph  sounder.  When  the  clock  breaks  the  circuit 
by  every  second  swing  of  the  pendulum,  a  click  of  the 
armature  of  the  souruicr  is  heard  at  each  of  tht  s?  points. 
The  clock  bein^  so  arranged  that  at  every  fifty-eighth 
second  the  brealc  ceases,  and  at  every  even  five  minutes 
twelve  breaks  cease  (no  clicks  being  then  heard),  any 
perscm  can,  by  listening  to  the  sounder,  compare  his  own 
watch  with  the  staodanl  dock.  He  can  tell  whether  his 
watdi  is  last  or  dow  by  wttdiiag  when  the  sounder 
ceases,  the  first  click  after  Hm.  short  pause  being  always 
tbe  beginning  of  the  minute,  and  the  first  click  after  the 
lonj;  p;iii5c  the  bcf^inninj;  of  an  even  five  minutes,  as 
shown  by  the  face  of  the  clock  in  the  distant  oliservatory. 

This  standard  motor  clock  is  of  course  regulated  with 
extreme  care,  h  is  customary,  for  the  f,'overniiu  nt  of  its 
rate  of  motion,  to  use  shot  of  diiTcre:u  st/os,  which,  ac- 
cording to  the  size,  produce  a  change  in  the  rate  of  the 
pendulum  varying  between  0*05  and  o'lo  of  a  second  per 
day.  These  are  used  as  the  astronomical  correction  for 
dock  error  may  require.  The  time  given  by  the  standard 
dock  dius  regulated  is  that  of  tlie  meridian  near  the 
State>bouse,  sixteen  seconds  east  of  the  observatory.  PiraC 
Winlock  considers  that  the  use  of  the  telqrapb  sounder 
gives  a  more  satisfactory  accuracy  of  time  man  can  be 
given  by  other  clocks  triiich  are  put  within  the  drcnit  and 


cctttrofled,  as  is  usnaL  by  the  standard  dock  \  for  in  their 
case  a  variation  in  the  strength  of  the  electric  current 

introduces  an  error  in  the  beats  of  the  pendulum,  but  the 
telegraph  sounder  must  give  the  time  with  entire  accuracy. 

With  so  much  before  one  at  Camhritl^c  of  which  inte- 
resting note  could  be  made,  one  can  do  no  more  ihait 
attempt  to  trace  its  early  and  munificent  endowment,  its 


^  F16.  ft— Cmltridge  SpectroKope. 

earliest  discoveries  under  its  first  labourers,  and  the  steady 
and  recently  very  rapid  advances  not  only  in  the  highest 
objects  of  an  observatory — exactness  throughout  extended 
series  of  observations— but  in  the  exeidse  of  professional 
sldU  In  the  invention  and  manubctore  of  the  best  appli- 
ances of  the  d^linr  canyfaig  on  these  invest^ati«t«> 
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MUSEUM  SPECIMENS  FOR  TEACHING 
PURPOSES^ 

111. 

T  NOW  piss  to  tlie  second  gicat  division  of  imi  ,eurii  prepira- 
•••  tions,  l^lo^^•  that  are  pre?crvc(l  in  a  (iuiil  nn'li\;iu  ;  the  only 
way  in  which  the  greater  part  of  the  structure  of  moit  animals, 
Ixvh  vertebrate  aM iamtebnMb  cnbtkiiit  fam^bia^  and 
decomposition. 

The  firbt  question  for  coiLsidcritii'/n  Is  the  best  preservative 
medium.  The  one  which  has  been  most  extensively  used  in 
all  countries  is  alcohol.  Various  substitutes,  as  solutions  of 
cominon  salt,  alum,  Incli'.oride  of  mercury,  or  arsenic,  have  been 
propListiH  and  Irii-  l,  i  hitJlyun  account  of  the  expense  of  alcohol, 
anJ  other  s"ij;lit  dijiJvaiil.>;;es,  but  after  a  few  trials  these  have 
Kttirt.iUy  Ifi  cn  given  up.  At  .alt  events,  the  experience  of  alcohol 
in  all  the  laryc  museums  of  this  country,  has  been  so  satisfactory 
compared  to  that  of  other  me<lia,  that  it  is  now  alone  used.  The 
objection  of  expense  which  was  caused  by  the  high  duty,  has 
betn  in  a  great  measure  obriatcd  by  the  permi'ision  to  use  "methy- 
lated" spirit,  duty  free,  though  some  disadvantages  have  beca 
thereby  entailed.' 

Tliere  seems  little  doubt  but  that  a  mtxtuie  of  alcohol  and 
water  (commonly  known  as  "  spirits  of  wine,"  or  when  tpoken 
of  in  relation  to  anatomical  purposes,  as  "  ipirit "  only)  of  the 
proper  streng;th  will  preserve  an  animal  tubstanee  for  an  inde- 
unite  length  of  time.  There  are  specimou  in  the  exhibition, 
(No.  3878  a),  belonging  to  the  Museum  of  Anatomy  of  the 
Academy  of  Science  at  St.  Tetersburg,  prepared  by  the  cele> 
biated  Dnieh  inatomist  Ruysch,  and  oought  from  him  by  the 
Ctar  Peter  the  Great,  In  171 7,  still  in  n  perfect  state  of  pre- 
sers-alion.  We  have  now  in  the  Musenm  of  thi>  College  of 
Surgeons  many  tbousaad  prepaistkHtt  pot  up  in  tlte  last  century 
by  John  Ilanicr,  and  appear  to  nave  nnderKone  no 

change*  beyond  thoae  wUdi  took  place- during  the  nnt  few 
weeks  of  imnwrrioii  in  qiiiil^  and  wtaidi  nay  ba  tlwwflnd  as 
a  certain  anwinnt  of  haidnfaiB  cantnctaaa  of  the  tiwaa  by 
coanlatiaa  <f  ths  idbamea  wmtaininl  ia  thes,  aad  dudiaiie  of 
nacn  of  the  Mbanlcokmr. 

The  extent  10  «Udi  Iken  chaoMt  take  plaee  depeaJtvery 
much  upon  the  neAod  nWiiiriucli  Bw  qwdnett  to  treated  la  the 
first  instance.  Sometiows  it  b  darinUe  to  lMld«  tiM  tlsactnre 
rapidlr,  as  in  prepaiatiow  cf  hoillow  vtoOMi,  iriMtt  the  form 
alone  la  waentinl,  la  othei%  iriMse  |inwnailm  «f  the  general 
I  and  thetBlne  of  the  tme  b  awi*  nquuitc^  and 


to  Hhdjf  to  be  Kaniied,  it  is  beat  to  keep 
'    *  soReeH,  The  6nt  oondi- 


appcaiaiioe 
wMnAntiM 

it  as  aHich  at  ponilile  ef  Ac  aalnil 

tioa  is  Modaieed  bv  iWBtHlWg  fhe  pRpantie^  when  placed  in 
thepomeaia  whIaitistonaHda,  ia  aloohcl  of  the  greatest 
cticngth,  wiiidi  afterwards  oiay  be  dimlBisked ;  tbe  latter  hy 
b(^inniiv  nth  a  weak  solntioB  aad  gpadnally  iacraasiog  the 
tfrength  up  to  that  finally  ued  for  pemiawent  pieienalkm. 

The  stnagth  of  the  alooliol  li  eabmated  by  ils  specific  gravity, 
aicertalned  %  the  iactmment  called  the  hydrooseter.  But  we 
do  not  speak  of  the  actual  specific  gravitjr  of  physicitti^  but 
follow  the  conventional  standard  of  the  spint-tiadc^  the  slaiting- 

Sint  being  uken  at  what  is  called  "  proof"  at  a  tempeiatnic  of 
*  F.,  ana  tbe  scale  divided  into  degrees  or  *'  per-centaget " 
ahorcaad  bdow  proo£  By  1  per  cent,  or  I  degree  under  proof, 
to  neant  proof  spirit  with  one-hundredth  part  (by  bulk)  of  water. 
Spirit  10  per  cent,  under  proof  is  a  spirit  consisting  of  90  parts 
•f  proof  spirit  and  10  of  water.  On  the  other  hand,  by  lO  per 
CHU  over  proof  is  meant  that  too  parts  (by  balk)  of  mm  spirit 
will  reqaire  to  parts  of  water  to  bring  it  to  proof. 

The  "fcetUied  spirit,  "  as  cotumonJy  sold,  is  about  60  or  65 
per  cent .  above  proo4  This  is  only  used  for  hardening  prepara- 
tions. 

For  ndinary  use  in  the  mnsemn,  proof  spirit  is  strong  enough, 
thaegh  to  be  quite  on  the  safo  aide  we  generally  use  10  per 
ceat  over  pioot,  dilittinf  the  teetified  epiiit  with  distilled  water 
till  It  biediNed  to  the  nqaiilte  ettangn^  as  eiceilahied  by  the 


s  Lmok  at  lb*  Laaa  Cbibcli—  of  Scmitific  Appaxatut,  South  Ken. 
ilatMn.  July  'IA  by  ha£  W.  B.  Flower.  F.R  S.,  Cansemtor  of  the 
li-jii-ufn  of  the  Karal  CotligS  Sf  SotSeoiu  of  Kn^laoJ.    ConluiueJ  tram 

■  Mcliiybtrd  tpiiil  i<  decMedty  jafcrioT  ro  Irtuupuepcy  aud  ia  aWnce  »l 
colour  to  pure  ipini,  .iQil  even  if  brighl  wheu  firu  uiccC  i*  apt  to  become 
turbid  afier  a  Uow.    lo  a  large  coabJithinciit  thi*  caa  be  to  a  great  eclcot 
by  Vtmag  tM  diseoloiwed  s|iint  ihroucb  a  Mill,  but  it  «o«d<i 
*  '  "   '        •>.    >-•  a(h«  moibod  eoatid  aet  b* 


aa  wry  waiiallla  la  eMriMr  iMHMr  bbm  oumi  moibod  eoatid  net  m 
tHimm  by  wMsh  sttiiaal  eaald  ha  «Nd  Ihr  acieaiific  purposes,  wiilMia  ih* 
aeewi«iyef>igisK<>e>wsw»iws»y«yysiriassaiMlliiigised  irnisQi 


bfdnatater.  This  b  the 
of  preparations,  thoofh  h 


frith 


In  estimating  the  piesenrattve  power  of  epMt,  consideration 
should  be  pvea  to  the  bulk  of  the  specbsea,  and  especialk  tlie 
amount  of  water  contained  ia  its  tiame^  as  oompaied  wilA  tho 
qosatlty  of  spirit  used.  For  instsaos^  u  a  laige  eoQd  anat  of 
animal  substance  is  placed  in  a  }sr  UtUe  lar|^  duHi  aalBdeat  to 
contain  it,  filled  up  with  proof  spirit,  the  ameaat  of  Md  coa> 
tsined  in  the  specimea  will  so  dihue  the  spirit  ttet  dioiumpiiai 
tion,  especiaUy  of  the  interior  of  the  specimea,  to  whbh  the 
spirit  cannot  penetrate^  will  not  be  prerented,  whereas  a  smaller 
specimen  placed  in  the  same  jar  of  spirit  will  be  preserved  per> 
fectly.  Many  collectors  of  objects  of  natural  history  do  not 
attend  sufficiently  to  these  considerations,  and  heaee  tbe  speci- 
mens become  spoiled,  much  to  their  disappointment orta  that  of 
their  consignees.  The  way  to  obviate  this  is  not  to  use  stroi^ier 
spirit,  as  that  would  harden  the  exterior  of  the  spedmo^  aad 
prevent  the  spirit  peoetratiog  to  the  centre^  but  to  net 
greater  bulk  of  spirit,  aad  especially  to  cbaaige  it,  after  aday  or 
two,  pouring  away  the  old  dilalad  spirit,  aad  sabsiitntii^ 
fresh,  repeating  the  process  if  aeeeawy  more  than  once. 

When  a  specimen  hss  once  been  taoroughly  tatoxatcd  with 
spirit,  and  its  tisstMS  hardened,  a  strength  much  below  proof  wUl 
Ixe  sutTicicot  to  preserre  it  The  nature  of  the  specimen  mast 
also  be  taken  into  consideratioo.  For  instance,  nerve  tissue,  as 
in  the  brains  of  animals,  requires  stronger  spirit  for.  ils  preserva- 
tion than  ligamentous  or  filmius  tissues.  Much  will  alio  depend 
upon  the  Ireshness  of  the  specimen.  If  decompoution  haa 
already  set  in  before  it  is  placed  in  spirit,  it  will  require  much 
stronger  spirit,  and  more  frequent  renewals  than  if  it  u  fresii. 

With  roost  preparations  it  is  desirable  to  cleanse  them  well 
before  mounting  them  in  spirit  They  should  be  left  a  fen-  honn 
or  days  (according  to  the  temperature)  in  water  frequcn:ly  re- 
newed, and  the  blood  should  be  washed  out  of  the  large  vessels^ 
by  means  of  a  stream  of  water  diiected  through  them-  Thb 
will  save  to  a  large  extent  the  discoloration  ot  the  qnrit  into 
which  they  are  pUu«d.  When  removed  from  tb«  water  thnr 
should  be  allowed  to  drain,  and  be  gently  dried  with  a  doth 
before  placing  in  the  spirit,  but  no  part  of  tbem  must  on  aay 
account,  at  any  lime  during  the  process  of  preparation,  beaUowed 
to  become  actually  dry,  otherwise  dark  staiiu  whidi  are  qoito 
irremovable  will  be  produced.  This  precaution  is  most  essential 
when  they  have  been  once  in  spirit,  and  are  removed  for  exaad- 
nation  or  further  dissection,  as  evaporation  of  the  alcohol,  aad 
conseiiuent  desiccation  of  the  preparation,  takes  place  much  more 
rajiidly  than  that  of  water. 

In  most  cases  it  will  be  requisite  to  change  the  spirit  once  or 
oftener,  before  all  the  soluble  colouring  matter  is  given  oU  from 
the  preparation,  and  it  can  be  permaaeatly  mounted.  Tbe 
discoloured  spirit  need  not  be  wasted,  ao  it  caa  ba  pcrfeetfy 
restored  by  passing  through  the  Still. 

l  o  succceil  in  making  a  good  anatomical  preparation,  much 
patience,  ueatoeis  of  hand,  knowledge  of  the  subject  illustrated, 
and  some  artistic  talent  are  rcijuired.  No  pains  s.iould  be  soured 
to  reuke  it  teli  the  lesion  it  is  intended  to  convey  in  the  most 
attractive  an<t  pleasing  manner.  Everything  should  be  displayed 
as  detinitcly  and  clearly  as  in  a  drawing,  and  there  should  be  no 
appearance  of  negligence  or  want  oi  tinish  in  any  part. 

When  an  elaborate  di.»eclion  is  required,  it  must,  at  least  in 
all  ils  later  stages,  l>c  carried  on  ,while  the  specimen  Is  under 
spirit,  fixed  in  a  tlat  duh  or  basin.  The  small  fr»j;inents  of  con- 
nective tissue  which  have  to  be  rrini)ve<l  thtn  ll  >at  out  from 
between  tlie  fibres  of  the  muscles  aad  the  vcsieli  v»fiicb  are  to  be 
prcjetvrd  and  exhibited,  and  they  are  carefully  snip[>ed  off  with 
fine  curved  stisjjrs.  A  diisei-lion  which  looks  clean  and  highly 
Gnished  as  ior.^;  as  it  1:1  lu  a:r,  when  ]ilacei  in  fluid,  becomes  at 
once  clouiiy  and  obscure,  from  the  tljating  up  ol  these  little 
particles.  Hollow  viscera,  as  hearts  or  stomachs,  arc  distended 
by  injecting  their  interior  with  strong  spirit,  tying  or  plugging 
the  apertures  by  which  it  ojuld  eSLa[ic,  and  i>lating  them  lor 
several  days  in  a  vessel  with  theVame  Huid.  If  all  the  rcxiuisite 
precautions  are  taken,  they  will  then  preserve  their  form,  and 
the  interior  of  their  cavities  c  in  l>e  exhibited,  by  cutting  o;icuings 
or  "windows"  Lhruut;h  differcn:  p.irls  of  their  Walls.  ll  from 
any  cause  a  cavity  cannot  be  made  to  contain  spirit,  it  may  be 
stnfled  willi  cof.un-wool  or  horse-hair  dunng  hardening.  The 
preparation,  when  laid  aside  to  harden,  it  not  »UN{>ended,  shuuld 
be  placed  in  a  bed  of  cotton  wool  ajaj'te^l  tu  us  tuini,  other- 
wise at  will  become  tnemcdiably  flAlteocd  on  llie  side  on  whidi 
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AcptiMiMi  nc  flm%  lumled  in  glvs  jaiK,  open  al  the 
tlOtf,  nd  llfth  K  foot  hdmr,  and  cither  circular  or  oval.  f>. 
ihltfiwd  BB  fo  cppatrt  rite.  The  form  U  telected  aocordinc 
to  that  of  the  prepuklMW.  Theo«al«alK>woir«nneMfMation« 
tocmtaradeniiagethuraiadbotllea,  bat  have  the  mnanBhRe 
of  Mnc  noi*  expcnaive  ui«t  being  (csperitUy  when  of  laiiee  siie) 
flalile  to  cniek  fpomtuwouljr,  nid  vppasmlAf  wfthout  praroea- 
tioo,  hat  prahably  in  coitietpenee  of  tome  iltcntiaR  «i  tempe- 
ntttteaflectiBg  thenn<^iia]  teoflloBof  the  mtterud  inerfnMfie 
ol  the  glaniit  the  bent  rods  ' 

The  fine  rilk  tbitad*  by  which  the  preparatloB  it  to  be  Mr- 
pended  are  bnnght  over tbecdfce  ol  the  jar,  and  puNd  beawb 
wm  ordinary  thread  tied  moM  Ae  groove,  then  letariMd  avd 
■eoired  acnw  the  top  of  the  jar.  A*  threads  fattene*)  in  thh 
way  oocationaily  are  the  iMaae  of  onmof;  leahace  of  the  cpiiit, 
vith  which  oTcoorK  they  are  alm^s  tahirated,  toaia  preKer  to 
tie  them  to  a  piece  of  wnod,  or  whalebone^  finrd  aeran  the 
month  of  the  jar.  The  oidjr  dimdvanlage  of  thia  ia  ttat  it  cn- 
tailttomeadOiioaal  traubic^  andaNdacHoo  of  tbe  amber  of 
poisti  of  aaneuioB  wUdt  mm  be  aade  «ae  of  ia  flie  odmr 
method. 

There  are  two  methods  generally  adopted  for  doaiagtheapper 
end  of  the  jars  after  the  preptnii'w  w  mooBled  u  it.  The 
oldest,  and  still  very  generally  aaed.  ia  by  meam  o<  snccessive 
layen  of  bladder,  tin  Ml,  thbi  ilaMet  lead,  bladder  again, 
and  final!/  blade  varolah.  The  bladder  imut  be  ameerated 
until  it  Is  partially  decomposed,  and  then  It  will  adhere  firmir 
to  tbe  gUas.  Thi<  oecesirity  makes  the  orocesa  a  disagreeable 
and  dirty  one.  The  oMcct  of  the  tin  foil  it  to  pro'eet  the  lead 
firom  the  oxidisation  which  alwaya  takes  p*aoe  when  the  vapour 
of  spirit  comet  in  eontaet  witb  it  through  the  firtt  layer  of 
Uadder,  tin  not  behig  m  acted  apea.  Alawraftia  only  would 
antarer  at  well  at  die  tin  aad  lead,  bat  if  tbiefc  caoagh  Itar  the 
leqaiaite  strength,  wonld  be  more  expensive  and  lets  eatily 
woifeed  round  the  ede««  of  the  glass.  The  thin  sheet  of  tin 
fa  gMMWed  to  the  surface  of  the  lead,  and  then  they  are  cnt 
*ydwr  to  the  reqaitite  site,  and  treated  at  one,  the  tin  l>eing 
ofcoarw  placed  downwaxds.  The  edges  are  firmly  pressed  down 
ronnd  the  lip  at  tbe  top  of  the  bottle  and  into  the  groove,  with 
pieces  of  box- wood  shaped  for  the  purpose.  Mach  M  the  success 
in  closing;  the  bottle  depends  npon  the  nre  with  which  ihi« 
done.  Then  the  second  layer  of  bla«ld' t  i-.  put  on,  an'l  ''eil 
(irmly  with  twine;,  round  the  groove  at  :'n  t  ol  thr  ]>  sttlr. 
When  tboraughljr  dry  the  lwin<?  i«  removeil,  and  the  edges  of  the 
bindder  neatly  tnmmed  wuh  aknii'e  -,  it  iiafrcrwards  coated  with 
one  or  two  layers  of  black  paint  and  a  layer  of  black  japan 
wraith. 

Bottles  closed  in  this  way  often  keep  in  the  spirit  for  many 
]i*nn  without  aay  taaverial  alteration  in  its  level,  but  iherr  is 
K^ncnlly  a  alight  evaporation,  to  that  they  have  to  be  watchi  <l, 
"d  whatever  tlie  t|nrit  gets  so  low  that  the  safety  nf  ihe  pre- 
paration  it  endaagcred,  the  okl  cover  auut  be  cut  o<T,  and  the 
■pcctmen  Rawonted  and  doted  la  fegr  tbe  wune  process. 

A  more  espedttioas  and  deaner  process,  which  has  alto  the 
adrantage  of  admitring  light  to  tlie  top  nf  the  preparation  and 
allowing  it  to  be  "ero  tram  above,  is  hy  the  use  of  i;l.iss  covers. 
The  top  of  the  bottle  is  ground  sraoot'',  and  a  cover  of  ylass 
of  thicknc^is  sui'cl  to  the  size  of  the  hottle  cut  to  fit  ii.  Many 
.peaetic.il  (lifticiiliics  li.ive  been  encountered  in  carrying  out  this 
process,  but  ihev  hive  been  inoatly  tnrmnonted  by  experiment 
and  perseverance,  and  it  probably  wiU  la  tiase  cntiKly  lapenede 
the  bladder  and  lead  plan. 

One  e<u»e  of  diiVic  dty  was  the  frequsnt  brcakai^c  of  (kiIiIcs 
to  fastened,  up  m  chaD);es  of  tetnperaturi*  ;  in  the  other  plan,  the 
topk  being  somewhat  flexible,  vielis  vvitii  the  varying  s'ntc  of 
capaasion  of  the  contents  of  the  jir,  but  the  ^hv<;  top  is  per- 
fectly rigid,  and  if  the  presaure  is  too  j4re.\t  nni-t  <  ithcr  sc;)arate 
from  the  battle  or  break.  This  occurs  chiefly  in  large  bottles 
where  the  Imlk  of  spirit  is  Rreat,  and  coiisctmiiiily  its  expan- 
sive power  out  of  pioportion  to  the  str^  ivlh  <•!  tt.e  tjln  s.  Thin 
caa  be  obviated  10  a  great  extent  hi  rot  iiliin^  ti>et>ottlc  com- 
pletely, at  then  the  layer  of  air  a-  the  t,>,i,  luln^;  f.ir  more 
compressible  than  the  spirit,  acts  r^.  ;i  son  '  I  l  iilTcr  t  etwcen 
the  bo  'Ic  and  the  jjlass  ;  but  in  large  bottl,  li  we  ^eoerally  uk<- 
thf  luitlier  precaution  of  a  small  safety-vaUc  ;  .»  Iio'i-  ilnllcd 
tluoogb  the  cover,  with  a  loosely  fitiini;  st  ipper  to  check  to.) 

•  Thetrraltst  dMHteranim  iii  pulliufi  u.>  *ct  y  fOt..ii  .ris  a  Jura!/lc 
stan  jar  unih  wit*,  to  iKai  iIm  distortion  the  objw;-  caused  by  the 
rt'rartion  through  the  eurwt  surftce  rflt»«  f i»*r  b»a»»ided  Bu'lt  up 
cd  •  do  very  veil  far  aoiall  ol^M*.  bet  tkey  are  ««ry  expr  oivc,  aixi  jtC" V; 
•  iy  tUvlMa  ulaAonaiaigia  acala.  Tha  atrt^wt  laU  «Sn  a  taad  fcM 


creat  evaporation,  or  the  ingress  of  dirt  Through  this  hole 
If  '-  iar  can  li^  filled  up  with  spirit,  when  rcqnited,  withontthe 
neco.Mty  of  disturbing  the  preraration,  as  in  the  old  process. 

A  aeoond  diAcnlty  with  glsts-oovere^  jnrs  was  to  find  a 
cement  to  lilt  tha  top,  at  the  same  time  easy  of  application  aad 
not  •<i.<s«>|«ed  or  weakened  by  the  <ipirit  Isinglaat  diisolved  in 
strong  aceHe  adil,  pure  gutia  percha,  a  mixtareof  pitch  aad 
gnlla  perdu,  aad  other  suhatsnces,  have  been  swcccMhdy 
n<ed  in  the  Masenai  of  die  CoHega  tif  Surgeons  bat  faany 
we  have  given  them  all  np  fiir  a  eaaipaaitkn  told  at  **  Rock 
marine  glue. "  >  It  it  applied  in  a  tadtad  atate^  the  adgea  of  tbe 
giait  cover  being  also  bealed.  Aamall  gptt  jet  find  oa  a 
flexible  tube  gready  bdRlatea  «Mt  proem 

The  suspending  mtaadt  caa  either  be  fixed  toagllaaa  rod  pfawod 
across  the  top  of  ^  botde  jest  bdoir  tbe  ghuB  eovar,  tbeaadaof 
which  are  let  iato  aolchet  mt  for  the  pnrpote  od  oppodta  ddea 
of  the  iniM*  of  the  apper  rim  of  the  jar,  or  they  caa  1w  b«nwht 
oat  betwteen  the  top  m  tbe  }ar  aad  tbe  glaia  cover,  embcddedin 
the  ceoMBt,  and  aecored  by  a  tliiitg  tied  roand  the  top  of  die 
bottle  till  tbe  eenent  fa  bard,  when  they  caa  be  cut  oiT  dose  to 
the  onter  edge  of  the  cover,  imd  die  MCariag  string  removed. 
The  prepamfaia  fa  tbea  fiabhed  by  aeatfy  punting  the  edge  of 
the  covering  glasa  end  cement,  and  the  aede  of  the  bottle  for  a 
abort  dbtance  below,  with  two  or  tluee  coats  of  black  varnish. 

For  disp'aring  diRcrent  parts  of  the  preiwration,  especially 
canals  or  cavities,  black  and  white  hogs'  bristles  and  variously 
coloured  glass  rods  are  used.  Delicate  preparations,  which  cannot 
be  kept  in  position  if  simply  suspended,  are  fastened  by  stitches 
to  thin  transparent  platea  of  mica,  or  to  opaque  coloured  slabs 
of  wax,  or  cardbotid.  Black  or  blue  arc  the  colours  generally 
preferred,  »i  in  greatett  contrast  to  tbe  usual  colour  of  t>re- 
parations  aa  thowa  in  tbebeaatifid  tenet  of  distediona  illns* 
trating  the  aaatony  of  the  frog  (3t9(H')  ooatribated  hf  VnS. 

I  have  said  nothing  yet  about  injecting  preparations,  a  process 
nec saury  in  order  to  display  the  course  and  dittribntioa  of 
blood-ves'eU.  There  are  two  kinds  of  injections  liae  and 
coarse  ;  the  former  fills  the  capillary  vessels,  and  for  prepara- 
tions intended  to  be  seen  with  the  naked  eye,  gives  a  blush  of 
the  colour  jscl  to  the  tissue,  and  is  chiefly  valuable  as  indica'in({ 
th"  relative  amount  of  vascularity  of  conti^ou<  tissues.  For 
micri>iconical  investigations  it  is  invaluable,  and  the  methods 
employed  and  the  materials  used  are  fully  detailed  in  all  works 
devoted  to  microscopical  manipulation.  Coarse  injection  is 
intended  only  to  show  the  vessels  vij>ible  to  the  eye,  and  not  to 
enter  into  the  capiUaries.  Sine,  so  generally  u«ed  as  a  basis  for 
fine  iniections.  is  not  so  satisfactory  in  this  case,  as  if  in  any 
bulk  it  contracts  in  the  spirit.  The  l)«st  niatiri.il  (intro- 
duced by  Dr.  J.  H.  I'ctligrew.  K.K.S.,  when  Avistoit  in  the 
Mnseii  n  of  the  College  of  Surgeons)  is  fine  pl.istcr  of  Paits, 
c  loured  with  vermilion  or  ultramarine,  accordinj:  as  the  tint 
of  red  or  blue  is  required.  ■  It  is  mixe  1  with  wntcr,  as  in 
taking  casts,  though  of  rather  a  more  fluid  consistence,  an  i 
of  course  must  be  injecte<1  immediately,  or  it  will  set  la  the 
syringe.  It  has  the  great  advantage  of  t  t-iii.:  u«e.l  cold.  It  is 
rather  brittle  when  set.  an  1  the  vessels  shoiiM  (k-  handled  with 
care,  but  it  may  l>c  inad*  more  ten  'c  iii  n  '  y  t  u-  a  l.1i->on  of  some 
glue  or  isinglass  to  the  water  with  which  mio  (ilastrr  i-.  niiw  il. 

The  distinction  between  iwodttTerent  kinds  of  tissue  is  some- 
times well  shown  by  staining  the  preparation.  S  .me  good 
examplts  arc  exhibiteil  by  the  .\n  Uoniicil  Miis'-um  of  th.-  Uni- 
vcrMty  of  Oxford.  The  'ie>d  of  3.  •■t-.:  t;i  in  i,.\os.  ;,>;7  and 
^.S^S,  prepared  by  Mr.  kot«-ri><>ni  h.i-.  imriiLi--<l  I  n  a 

r.hort  time  in  asolulion  of  cariii.  i  •,  an  I  t!;c  rir  i'  i,;e  -m  I  c  miiec- 
tive  tissue  has  receive  I  th<?  colour,  while  tlie  li  >nt .  r.  ta  n  their 
natural  white  hue.  The  distinction  Ixtwcen  them,  which  other" 
wise  would  scai  c  ly  be  peracptible  in  tbe  bottle  fa  ttant  veiy 
clearly  brought  I  ut. 

The  thirtl  and  Ix^t  i;reat  diviNioa  of  luj^fiiiu  sin cinK  ri.  f.ir 
teaching  ptirpov,-<,  illn .tr.i'rxl  l«y  tliK  exhilvit^on,  \\  ih.it  which 
c  iinpii'>C'?  modcU  and  c.isti  ol  iimir.il  o'.iji  jti,  under  the 
same  heading  drawings  nn  I  dii^r.^  ns  in:iy  I  c  include''. 

.•\s  a  gener.ll  rule,  inoili  l>  slu'  i'd  never  be  used  J'or  te.ichin^ 
if  actual  specimens  can  be  olit.iineil  and  exhibitc<l  ;  but  there 
are  numerous  cisci  in  which  the  object  is  of  so  perishable  .1 
na'iire.  thi!  it  canno'.  Iiw-  preserved  efficiently  by  any  of  the 
nieilio  is  al.ovc  de-icrilhcd.  Many  objec*  .arc  so  scarce  th.tl 
it  IS  quite  out  of  the  power  of  most  mustcums  t  >  pos«c<s  auy 
repretenHtiOBt  of  thai,  aaccpt  at  eopiiet  of  tlw  ortgnudi, 

*  Itbbgi«htfi«mRadihiUaadCtw,sekBlacMM*iiJUad. 
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There  are  also  others  .0  smal',        fur  lectures  and 
tionsan  enlarged  model  is  of  vcr>'  great  assistance. 

What  may  b«  done  in  fcachini;  n.iluT.il  liistor)'  by  means  ol' 
models  ami  coloured  cast*  is  admirably  shuwn  in  Frank 
Buckland's  museum  in  this  building,  where  may  be  seen  accurate 
representation  of  many  of  the  species  of  Cctacca  and  larger  fisli 
of  our  seas,  Kiving  a  more  complete  idea  of  their  size,  form,  and 
colour,  than  has  ever  been  produced  by  any  other  method.  The 
reduced  mrHlels  of  animals  and  men  of  various  races  exhibited  by 
the  (  tinir.-.ittcf  of  the  l'cd.i;.,'<i(;ica'.  Muicum  of  Russia  are  also 
intercstinj^,  .nvrl  irust  he  useful  aiiis  to  school  tc.vtliiiu;.  Hy  what 
other  means,  f)r  instance,  could  iho  bii!t;ular  fiitn  uf  such  an 
animal  as  the  '  irccnl.ind  lijjht-wlir.le  be  biu\;^h'.  belore  a  class  of 
pupils?  I  would  also  call  attention  to  the  well-known  anatomical 
mulels  of  l>r.  Au/oux,  ol  Parit  (which  by  the  way  are  not  very  fully 
represented  in  the  present  exhibition  by  Nos.  3,829  a  to  d)  ;  to 
t!ie  models  illustrating  the  development  of  the  tiuut,  by  Dr.  A. 
Ziegler,  of  Freiburg  (No.  3,839)  ;  to  the  enlargevi  iiu>dels  of 
blood  corpuscles  of  di.Tcn'iU  aiiimib  fur  illustrating  their  form 
and  size,  by  I'rof.  II.  Wolcker,  of  Ilalle  (No.  3.893)  ;  to  the 
models  of  Kadiolaria  in  /.;//>/•  m&<hf,  by  V.  Fric,  of  Prague 
(No.  3.  S65) ;  to  the  numerous  anatomical  models  of  StrcmbiLsky 
in  the  Kuisi.TU  collection,  of  Ramnnj  and  Tu  ltinAnn,  of  Hamburg 
(Nos.  3,8f>8  3,877);  and  of  Tr.Tmon  l.  .  f  l  iru  (Nos.  3,923- 
3<9*S) »  to  casts  of  different  n.irts  of  thr  liumin  body  dis- 
sected, by  Steger  and  HonUcel,  of  Lcip/ig  (Noit.  3>840-3,843) ; 
and  to  the  models  by  miout  oliiliiton  iUutiMinc  tM  atmcNn 
of  flowers  and  seeds. 

With  reference  lo  such  models,  the  importance  of  accuracy  of 
execution  cannot  l)C  too  strongly  insisted  upon.  With  a  cast  of 
coarse  there  i$  not  much  chance  of  error,  but  foi  the  accuracy 
of  a  mtMlel,  especially  when  on  a  different  scale  from  the  original, 
we  arc  entirely  dependent  upon  the  artist's  ssiU  ami  care.  The 
only  lault  to  be  (oun<l  with  most  of  those  in  the  exhibition  is  that 
they  arc  rather  too  roa(;li  in  execution  to  be  pleasing  to  the  eye, 
but  it  has  l>ccn  in  most  cases  ;in  object  to  printuce  them  at  sach 
a  low  price,  as  woulJ  no!  be  compatible  with  fine  workmanship. 

A!thoiij;h  I  have  only  been  able  in  the  time  allotte*!  to  glance 
bni.fly  at  the  v.iriou^  branches  of  tiie  sul'ject  which  I  have  been 
requested  to  expoun  l.  I  trust  that  some  suggestions  have  been 
given  in  this  lecture  which  will  lie  foiii'.d  of  use  to  those  who 
have  the  care  f>f  collcctums,  and  that  1  have  succeeded  in  show- 
ing tin'  ill!  .irt  of  prc]s.T.ring,  preserving,  and  displayin;;  s].(  i:i- 
mtns  in  ni.isearris  is  one  which  deserves  lo  be  more  fully  culti- 
v.-itcd  than  it  has  hitherto,  as  a  moat  taf^OltMIt  ■^(|wiH!t  tO  tiie 
diffusion  of  biological  knowledge. 


OUR  ASTRONOMICAL  COLUMN 
Tk>  Niw  Sta»  m  CvGMVSi— Ptot  Sduildt  ha*  |mb> 
lished  details  of  hb  obsenralions  of  this  star  from  November  24, 
tbe  date  of  discovery,  to  December  1 5,  and  has  also  put  upon 
neord  the  d^ttes,  between  November  i  and  20,  when  he  had 
examined  the  constellation  Cygniit,  with  the  view  to  show  that 
a  star  as  bright  as  the  fifth  BiBgnitade  ooold  not  hawe  escaped 
his  notice^  and  theiefiwe  that  the  rise  of  the  new  one  to  the 
third  magnitude  most  have  been  very  rapid,  as  also  appears  to 
have  I'L-en  the  cxsc  with  T  Coronic  in  tSCi6.  On  the  evening  of 
its  discovery  the  star  wa'*  strong  golden  yellow,  ami  wiiting  on 
December  9,  f  lerr  Schmidt  states  it  bad  always  licen  of  a  deep 
ycUow,  but  at  no  time  r\hil>ited  the  rcdnea  of  its  nei^bour, 
75  Qgni-  11>c  foIlo^Miig  are  the  magnitodcs  OB difltewt nighu 
a<  determined  at  Athens  l>y  caicAd 
and  ^  Cygni,  and  jj  Pega.si  : — 
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( >n  the  evening  of  December  31  the  new  star  was  about  7m. 
and  very  decidedly  oraoge.   It  hts  bat  slowly  dimbiidied  daring 
the  hut  tluce  weeks. 
NbW  YASIMIB  StaK  m  CniIS.-~lfr.  J.  £.  Gorc^  writing 
I  UBbnDn,  Ftejib^  oa  NemBbsr     dsms  oMMtkn  to  a 


star  entered  on  Harding's  atlas  as  a  sixth  magnitude,  about 
distant  ftom  S9  v  Ceti.  and  13' s.^.  LaUnde  3590.  On  November 
iS,  ddastsrwisoidf  So.,  eoHldenhly  Untar  dHUi  n'yn.'itor 

shown  by  Harding,  closely  preceding  w. 

This  star  is  not  in  any  of  the  catalof^es,  nor  in  Schjellerup's 
liit  in  No.  viii.  of  the  publications  of  the  yfrfrLV.,  ";/  .  v^-  Gaeil- 
scKaft.  Reading  off  from  Harding  and  tedndng  to  1877*0  its 
position  is  la  R.A.  th.  sooa.  13s.,  N.P.Di  110^59^ 

Dk  V'ii  m's  CnMti  of  Short  PiiKMi>.-  It  was  rcmarknl  ir. 
this  column  last  wecic,  that  unless  the  orbit  of  De  Vioo's  comet 
of  1844  has  VBdeitoM  ionae  [violent  pertnrhatioo,  a  perihellMi 
passage  nuy  lie  expected  to  occor  dniag  the  year  just  com- 
menced. It  appears,  however,  that  the  dtances  of  detecting  the 
comet,  should  it  arrive  at  its  least  dist.incc  fr,>m  the  sun  during 
tbe  fint  three  months  of  the  year  arc  very  small  indeed,  and 
hence,  unfortunately  if  the  comet  is  not  found  between  July  and 

Decenhcr,  U  cannot  be  inferred  with  aagr  <lc(rM  of  ceiulnqr 
that  it  has  net  passed  iu  periheBon  wftUa  the  twdveraonfh. 

The  following  places  are  calculated  from  Prof.  Briinnow's  hist 
orbit  for  1844,  reduced  to  the  equinox  of  1872,  supposing  the 
:^i  iiv  il  at  perihelion  to  fall  eitlier  on  the  date  mentioned  or  thirty 
days  before  or  after  it.  A  is  the  eoaet's  distance  from  tbe  esitb. 
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Tns  Total  Solar  Eclipse  op  Stiklastab^  1930^ 
AOOUST  31. — ^The  drcumstances  under  which  thb  eclipse 
Oecnncd  are  given  by  Prof.  Hansteen,  of  Christiania,  in 
ErgHmMMgi-Hefi  tu  den  Aitronomiukt  NatAriekUM,  p.  43,  with 
elemcBts  oompnled  from  the  tables  of  BnrcUiaadt  nml  QulniL 
Sir  George  Airy  hss  also  published  elements  of  the  eclipsi^ 
resulting  from  Hansen's  calculations  from  his  S  olar  and  Lunar 
Tables,  as  an  addendum  to  the  paper  on  the  eel  pses  of  Aga- 
thocles,  &c.,  in  vol.  26  of  the  Royal  Astronomical  Society's 
Mtm^nn,  having  previously  drawn  attentUm  to  the  cfacnnslanco 
that  the  eclipse  of  Stiklastnd»  from  the  annowness  of  the  belt  of 
totality  and  Its  having  been  total  at  a  wdl-defined  point,  might, 
in  combination  with  the  eclipse  at  Larissa,  li.r.  5;;,  ^t.^y  10,  be 
of  much  value  in  throwing  light  upon  corrections  poisibly  rc- 
rjuircd  for  the  lunar  tables. 

Tbe  following  dements  of  this  edipae  are  founded  upon  the 
same  system  of  ealcnUtton  for  the  mom's  places,  lo  whidi  we 
lately  referred  as  having  been  applied  to  the  Nineveh  eclipse  of 
B.C  763,  with  the  sun's  pkce  from  Sir  Geoqje  Aiiy's  paper  : — 
GklLT.  of  conjmcliok  la  R.A.,  1030^  Aug.  31*  at  ih. 

R.A.  

Moon's  hourly  motion  in  R.A. 
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Moon's  declination    ...    7 

Sun's  „    6 

Moon's  hourly  motion  in  decl. 
Sun's  _       „         „  „ 
Moon's  horizontal  p.arallax  ... 
Sun's  ,,  ,, 

Moon's  true  semi-diamcter  

Saa^     g«        H         ...  ... 
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Poinii  on  the  oeatnl  Um  woidil  Ml  ia  kinf.  lo*  Ml'  E.,  kt 
64*  oT  v.,  ud  in  loaf.  14*  Jt'  E..      «i«  4t'  K.  HmlMa 

gives  for  the  position  of  Stiklastad  11^  35'  F..,  and  63*  48'  N., 
which  by  the  above  elcracnti  wou'd  be  only  \d  outside  the 
northern  Utnit  of  totality.  On  making  a  direct  calculation  for 
tbeloagitiideof  SHklantxi,  we  find  that  the  dnnUioo  of  toUlity 
oonldiiothawciiOMdedtweBtrNoaaidsaii  flweeatmtliafc 

MentOBS  OF  Dkcbmber  II. — MM.  Petrotin  and  Jean,  at 
the  Ohwmttwr  of  ToakaMb  obienred  a  ooBiidaable.iittmbef  of 
melflon  on Oie  night  of  Deoemhv  it ;  betwev  iih.  and  ijh. 
106  were  counted,  the  majority  of  whicli,  accordinj;  to  M.  Pem>- 
tin,  radia'ed  from  a  point  in  about  R.A.  115°,  N.P.D.  57",  near 
Castor  and  Pollux,  tli<Mgh  doaer  to  the  former  sUr  than  to  the 
latter.  The  timjeetwia  wnt  vny  ahort,  »o  that  it  waa  difficnlt 
toreferthemtoacheit  The  ikjwu  oveiaot  oa  tlK  feUoWing 
D^hr. 

NOTES 

With  reference  to  the  closing  of  the  Loan  Collection,  a  circular 
has  beeniaaaed  bjr  the  Lords  of  the  CommUta*  of  Coundl  oa 
Education,  itadngthat,  althoagh  in  consequence  of  the  fioA  at 
their  di'iposal  for  the  Collection  being  exhaasted,  they  have 
found  it  neces&ary  tu  close  the  Kxhlbition,  arnuigenents  are 
being  made  for  the  safe  custody  of  all  objects  which  may 
be  left  on  loan  to  the  Mnaeum,  pending  the  dedsiott  by 
her  Majeaty^s  Gofenmient  on  the  offisr  nade  by  the  Royal 
Coonnis'i'oners  for  ihc  F.xhibition  of  1S51,  of  a  building  for  the 
ealaUiihment  of  a  permanent  Science  Museum.  The  Lords  of 
the  CoemUttce  of  Council  on  Edncation  also  inquire  whether 
exbibitora  art  irilliqg  to  leave  the  obyecU  conlribnted  till  this 
qneitioa  ba  arithd.  Tha  cioriqg  of  tha  KiMbMoo  «ll  aot 
interfere  irididMdelifflcjr  of  the  Fliaa  Satmdqr  EteniqK  Lee> 
tures. 

Accou>nrO]lo(bewiirof  Dr.  C.  A.  Breasa,  dated  September  4, 
1S45,  the  te-stator  left  all  his  jiro;icrty  to  the  Royal  Academy  of 
Sciences  of  Turin,  the  net  mierest  to  be  given  every  two  years 
as  a  priie  for  the  most  important  diaeovtry  aualaar  frork  pab- 
Itlhed  dnihy  ^previous  four  years  on  natural  and  experimental 
phOoBOphy,  natural  history,  mathematics,  chemistry,  physiology, 
and  pathology,  as  well  as  gt'"lo;:;y,  history,  geography,  anti  ita- 
tistics.  This  is  to  be  given  alternittely  to  a  person  of  any  nation 
and  to  an  ItaBaa.  Sicnoia  C  A.  Dupcchc  had  a  life  intereat'b 
the  iwaiwty,  aod  it  waa  wot  aatU  Jtriy  last  that  the  l^gaqr  became 
free  froai  all  claims,  and  the  lixit  priie  wiO  be  given  in  1879, 
open  to  alt,  and  of  the  value  of  4S0/.  In  accordance  with  the 
spirit  of  Dr.  Bresm's  will,  the  Academy  will  chooie  the  best 
work  or  diaooaary,  whether  ar  ant  it  lie  preaeatad  by 


Wk  are  informed  that  the  valuable  collection  of  fossils  from 
the  Red  Ciag  made  by  the  Rev.  U.  Cahaaao,  of  Waldringfield, 
indndingi  among  tha  moat  Impottaat,  the  renaba  of  HaHtkf 

tium  described  by  Prof.  W.  H.  Flower,  teeth  of  A/la^/ft/cw,  kc, 
has  been  purchased  by  Sir  Richard  Wallace,  and  most  liberally 
ptMHad  by  bin  to  (ha  Ipmieb  Maaean. 

The  Dutch  Society  of  Sciences  at  'lAarlem  has  offered  a  gold 
naedal  fur  the  best  answer  to  the  following  question  : — What 
are  the  meteorological  and  magnctical  periodic  changes  which 
niay  be  consideted  to  be  in  a  weU.csU)2li|hed  telatioa  with  the 
peifedof  thaaohrspola?  IIm  aBanen  mast  have  a  BMtto  aad 
be  accompanied  with  a  sealed  letter  conuintng  the  name  of  the 
aaduNT.  They  ibonid  be  sent  before  January  1,  1878,  to  the 
Secrelaiy,  Ftaf.  voaSBaaahaaer,  Haaileak 

Kf>-iiAN  newspapers  announce  ihit  the  I  feUin'^'fors  professor. 
Dr.  Ablquist,  a  well-known  explorer  amuiit;  (he  tribes  of  North- 
western  Siberia,  will  start,  next  spring,  for  further  ethnological 
explorations  among  the  Voguls  and  Ostyachs  of  the  Obi  and 


Irty>h.  He  will  be  accompanied  by  two  assistants,  Ae  Seaate 
of  FlBhadbaviivallowadaaafliiDr  die  travdltag  eapeasts  of 

the  explorers. 

At  a  recent  meeting  of  the  Manchester  Uterary  and  Philo- 
sophical Society  a  letlar  was  read  from  Mr.  Joseph  Sidebotham 
ia  which  he  calb  aftentioo  to  tha  fiwt  of  tha  gnmrqg  use  of  tha 
anlllae  colours  for  tinting  photographs.  He  finds  they  are  being 

,\ti-nir  dr  'ised  in  paintings  and  water-colour  drawinj;s.  and  the 
colours  r^ularly  sold  iat  that  purpose.  Anyone  who  knowx 
the  speedy  ahenittan  by  light  of  aaaity  all  of  these  colours  will 
protest  against  ttteir  aaiv  *od  *  italsUBt  af  this  with  the 
authority  of  some  of  our  cbemilix  would  probably  have  the  eflect 
of  causing  them  to  >ic  >li5conlinue<l  by  all  artists  who  care  tO 
think  that  their  works  should  lost  more  than  a  single  year. 

Oh  the  night  of  the  Arlcsey  railway  accident  there  were  nx 
Indian  elephants  on  their  \i:iy  l  y  train  from  I luddersfield  to 
London.  Two  were  large  and  the  oihen  quite  young.  The 
tarpattHn  am  tiw  tneks  in  wUeb  th^  tnwdled  waa  Uewa 
away  in  the  gale,  and  the  aaiaiala  were  tha*  cspoeed  to  the  snow 
aad  sleet  and  cold  wind  of  that  night.  They  were  also  delayed 
loa^ aa  the  road  in  cun?equcncc  of  the  .iccidrnt.  One  of  our 
coatfibntort  who  saw  then  "  unloaded  "  at  King's  Cross,  and 
oolieed  that  thiqr  walked  vcsy  sliay  at  6rBt,  baa  Iniairsd  of  Mr. 
Harrington,  their  keeper,  wliether  the  odd  journey  has  affected 
them.  He  has  written  in  reply  that  they  seem  perfectly  well, 
and  he  cannot  see  that  the  unusual  exposure  has  had  any  effect 
on  them.  None  of  the  animals  have  been  more  than  a  few 
yean  in  Englaad.  At  Mr.  Haningtoa'a  letter  ia  writteo  oiaa 
days  after  thajonmey,  no  effects  of  chill  are  likely  now  to  show 
themselvea.  The  Indian  (aad  perhaps  the  ACtican)  dephaat 
may  be  butter  able  tu  withstaad  in^^T*  dimnticnl diaages  than 

is  generally  supposed. 

Our  Samoan  Correspondent,  the  Rev.  S.  J.  Whitmee,  an- 
nounces the  publication  of  a  new  Dictionary  of  the  .Samoan 
language  by  himieU  and  the  Kev.  G.  Pratt.  Mr.  Whitmee  is 
on  his  way  to  Bagjlaa^  wiMn  be  will  probably  anbre  in  spring. 
Intendii^  (nbccriben--«nd  we  hope  there  will  be  a  aooaideiabla 
number  in  this  country— should  addicsa  Wbitaaa  at  tta 
Mission  House,  Blomfirld  Street  Ffaytaiy»  E.C.  Tha  ptioc^ 
it  is  hoped,  will  not  cxcc^lI  10/. 

\Vk  have  received  reprints  of  the  letters  which  M.  PoUakofT 
has  wniicn  during  his  recent  joumey  for  the  zoological  explora- 
tion of  tha  Obi  and  IrtyA.  They  oontaia  many  valnableobscrvm- 
tions  «■  tiw  physical  duraeters  of  the  coantry  visited,  oa  its 

fauna,  on  the  migrations  of  fishes  up  and  down  the  Obi,  and  on 
the  fisheries,  on  the  migrations  of  birds,,  together  with  a  variety 
of  interesting  occasional  observations.  We  may  hope  therefore 
that  the  report  00  this  joumey  will  be  a  valuable  addition  to  the 
zoo-geogiBphy  af  Western  Siberia. 

M.  PoLlAICOfr  gifSS  (ha  IbUowing  particulars  confirmiiy  tha 
law  of  Beer  aa  to  tha  devialieB  to  tha  tight  of  livcis  raniqg 
north  aad  tooth.   The  bed  of  die  Iityah  bebg  cat  ia  loose 

deposits,  these  deposits  are  constantly  undermined  by  water 
on  the  right  bank.  Each  spring  a  strip  of  tlie  bank  (rom  30 
to  50  feet  brood  is  destroyed  by  the  watcra.  Sometimes  it 
happens  that  a  strip  £rom  to  140  feet  bnad  and  about 
1 50  yaidt  kog  falls  saddealy  bio  tha  ritar.  Tbs  coarse  it 
then  barred  for  a  short  time,  aad  a  great  wave  propagated  up 
and  down  the  stream,  destroys  the  (ishfaig-boats  which  happen 
to  be  at  work  within  a  lii^tiiiLC  of  about  ttn  miles  from  the 
spot.  Large  quantities  of  fishes  are  alio  found,  after  such  a 
catastrophe,  on  the  shores,  suffocated  ia  tlw  aaaddy  watem  Tha 
destriKtion  of  the  i^bt  bank  going  on  constantly,  year  alter 
year,  the  villages  are  also  coastantly  advancing  to  the  east ; 
one  of  them,  Demiansk,  has  thus  travelled  alxiut  a  mile  in  the 
coarse  of  240  years.  The  left  shore  shows,  therefore,  a  low  tract 
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of  knd  oomtd  with  poods  and  inanh««,  and  yeatly  overflown, 
whilst  the  right  shore  fiwM  the  water  with  abrupt  craci  from 
70  to  150  feet  hi^h.  The  tame  thing  ii  alio  obaerved  on 

the  Obi.  The  hills  of  Bclogorie,  .a  short  way  beloW  the  mouth 
of  the  Irtysh,  have  now  the  main  bed  of  the  river  to  their 
rl^it,  whUe  some  time  ago  it  was  on  their  left,  there  Ininc 
now  oa  dw  latter  aide  only  a  aecondaiy  ann.  These  arms  of 
liie  Obi— remains  of  its  former  beds— fonn  on  the  left  ftat 
shore  a  scries  of  clont;»ted  ponds  nn>l  rh.inne|%  OOmected  with 
the  main  body  of  the  river  by  a  labyrinth  of  smaller  water- 

1n  the  article  in  last  week's  number  on  Dr.  Schliemann's  Dis- 
coveries, Am)c!.r  was  misspelt  Amyehi,  .Sir  R.  Coll  Hoarc's 
name  was  given  as  Ili^nif ;  Attna  should  be  Arma  Heromn^ 
A/iamMfia  should  be  NUomeJux,  and  Gif-rfu,  Ci/t 

The  first  number  of  a  new  quarterly  scientific  jounul,  devoted 
to  sodogy,  botaay,  saokgy.  aad  aiiiiendoey»  «ni  be  pnUbhcd 
at  Itiida-Pest  this  ro«nth.  It  will  be  in  German,  tbongh  its  first 
title  is  "TetmcMetrajri  Fuzclek"  ("Natvrhistoiisdie  HeAe"). 
Pkaf.  Otto  Hemaa  it  the  priadpal  efitor. 

TiiK  death  is  announcr  l  of  the  Kev.  Him.ird  ?^inith,  the 
author  of  many  well-known  educational  works  inVithmetic  and 
dcebra. 

A  V.  I  :  I  11  T  R\  11)  )>ension  of  50/.  a-ycar  has  been  bestowed 
upon  Mr.  Thomas  Edwards,  the  "  Scottish  Naturalist,"  whose 
life  Mr.  Sadies  has  snitten. 

Dr.  PKTtRMANN  h.i^  been  informed  that  the  r<ittiiL;uesc 
Government  has  gnnlcd  a  subsidy  of  20,000/.  in  aid  of  the  pro- 
pond  great  sdentifie  expedition  for  the  exploration  of  Central 
AfUca.  The  expedition  is  already  organised  and  will  start  with- 
oat  delay,  coeomencing  its  operations  by  proceeding  m\i  the 
Conga 

The  Nino  York  Htraldoi  December  2  and  II,  coolaina  lettota 
on  OUT  Arctic  Expedition,  by  Dr.  Hayes. 

In  the  last  report  of  the  Beriin  Akidtmte  dir  WUtmuhaftm, 

y.  Bernstein  describes  an  cxceediiif;ly  simple  and  ingenious  appa. 
ratus  for  determining  the  position  of  the  nc<lal  point  of  the  eye 
of  a  living  person.    Experiments  with  his  ri:;lit  eye  fj.ive  7 '21 
7'3S  mm.  as  the  distance  of  the  rear  nodal  point  from  the  vertex 
of  the  oornca. 

The  Royal  Museum  at  Berlin  has  received  a  valuable  donation 
of  about  8,000.  ethnographical  objects  Iram  Dr.  Jsgor.  They 
are  the  results  of  extensive  Joanieys  through  East  Tnilcestan, 

Durmah,  and  portions  of  India,  nnd  afTord  a  most  complete  pic- 
ture of  ibe  domestic  and  militaiy  life  uf  the  widely  diversified 
Itibes  inhabiting  the  less  known  parts  uf  these  countries. 

The  goiUla  in  the  lieilia  Aquarium  which  excited  so  much 
interest  among  German  naluralistt,  has  lately  recovered  from  a 
serious  illness,  iind  i>  iinw  mere  th.in  ever  demonstrative  and 
humanlike  in  his  niovciiients.  With  the  approach  of  winter  a 
soft  iilky  fur  lias  made  its  appearance.  The  weight  of  this  young 
gorilla  has  increased  frooi  thirty-three  to  forty-three  pounds 
during  his  sfac  months'  residence  in  Earope,  ■  fiwt  wUdi  mold 
seein  to  s'low  t!i.it  confiuement  ii^  after  idJ^  nat  ao  mwaduiBhle 

for  him  as  w;u  supposed. 

A  SERIES  of  new  rooms  has  been  opened  at  the  Mus^ 
,r  .!•:::'  I  c.(  r.iiis,  in  vt.kh  a  .vt  of  ^utv,  is  airatij^rc!  showing 
the  various  models  used  since  the  artillery  was  introduced  for  the 
first  time  in  warfare  fioo  yens  ago. 

Tub  Anmiaire  du  Burtau  dts  lumgitrndtt  is  publbliing  for 
the  first  time  two  interesting  tables ;^first,  the  situation  of  the 
several  radiant  pointt  of  Cilling  itan^  Moond,  tlM  catdogae  of 
all  v.ui.iMe  Blais^  with  a  calendar  of  Ihdr  variatbaM  daiiivthv 

year  1S77. 


4. 1S77 


Mr.  ICLachian  gives^  a  Wml  details  hi  the  EfOamOo^sts 

Monthly  Miigii-.ine  concerning  Capt.  Feildcn's  collection  of  the 
iiistcts  of  Uic  Arctic  expedition,  which  be  has  seen.  The  greater 
number  of  the  insects  were  collected  near  Discovery  Bagr  in 
Si"  42'  N.  latitude  i  tome  of  the  L^id^Um  an  mm  fiom 
S^"  45'.  The  most  interesting  fact  Is  the  ou-uiieuce  of  five  or 
six  .species  of  htittcrtlics  within  a  lew  hundred  miles  of  the  North 
Pole,  especially  when  taken  into  cuDsidcrAtiuti  with  the  fact  that 
Iceland  and  the  large  islands  of  the  Spitzbtrgen  group,  although 
in  Icwer  latitudes,  have  apparently  no  butterfliea,  la  Lifidoftm 
Mr.  ^M'LacUaa  observed  four  examples  (s  di  s  9)  of  the 
genus  Colias,  possibly  two  species  (?  Pt^^lhii  a.x\A  ILvLt).  Appa- 
rently three  species  of "w/V  or  MdUtca  (or  both).  A  tViry- 
s<>phanMS  apparently  identical  with  phlaat.  In  the  Noehtid^^ 
only  one  individual— an  Aavmyeta.  la  the  GMiuirida^  oae 
AmfhiJasis  or  BiftfUf  and  several  CheimatoMold  forms  with 
apterous  females.  Of  the  Ciiii>!''i.'(!,  uiie  /'/.nis,  ]>cihaps  our 
ftuca.  The  Ih  nnnopttrii  are  represented  liy  a  Hotnlmi,  and  one 
of  the  IchHeumcttidie  of  considerable  size.  In  the  Diptera  there 
is  one  large  fly,  probably  belonging  to  the  TacluMidx^  and 
perhaps  parasitic  oB  the  larvae  of  some  of  the  Ltpidoptera.  On« 
spcciis  of  TiJmliiL-  ;  and  a  cun^idc^able  nun-jbcr  of  ("/(/ ,  ij,. ,  and 
of  \shat  looks  Uke  a  •V(»;u.V/<'.'/,  wliich,  however,  do  not  appear 
to  have  annoyed  the  members  of  the  expedition  in  these  high 
latitudes.  Of  Caleoptera^  Um^Hn^  aod  Ntmroph-ra,  Mr. 
M'Ladhlaa  saw  none  ;  but  the  bM-tiee  are  nattitally  well  repre- 
sented. 

The  second  International  Congress  of  Americanists,  organised 
for  the  Stttdfy  of  Anetican  Aatiqiiftkik  «tU  be  hdi  at  Luxen. 
bourg  on  September  10-13,  when  all  English  students  and  safans 
will  be  cordially  welcomed.  Information  and  tickets  may  be 
obtained  from  Mr.  Francis  A.  Alien,  15,  l ilz.vilUani  Road, 
Ciapham,  S.W.,  one  of  the  delegates  for  England. 

Ths  December  session  of  the  DmtuAe  GittegutAe  Gtutlitkafi 
was  devoted  to  a  Irn^  addrcsi  from  Hcrr  Luhsen  upn:;  the 
RammeLberj.;,  in  the  neii;hbourhood  of  Guslar.  The  peculiar 
deposits  uf  urc  in  this  mountain  he  regarded  as  belonging  to  a 
much  later  epoch  than  that  in  which  the  sonounding  slate  was 
formed,  while  he  explained  the  lenaehaped  fetm  of  the  cavities 

in  which  the  >lr['riM-.'^  are  f-jrmed  as  c  1 UC  tO the eUOnnOOS preSSnrC 
of  the  overlymi;  strata  of  sandstone. 

The  recent  death  of  Mr.  Jamc:>  Drummond,  of  Coffirie, 
deprives  us  of  a  local  geologist.  He  hail  devoted  much 
time  and  attention  to  the  Comrie  earthquake?,  on  which  he 
had  published  many  articles  a:.d  li'tic  book.  His  views 
were  generally  in  disaccord  with  those  of  the  observers  ap- 
pointed hy  the  Biiiish  Assoeialion,  agataist  whom  he  held  out 
manfully. 

The  lar^e  numl>er  el  '.^-.-.yA  plaii-.s  liniuj^ht  linnie  fiom  Green- 
land and  Spitzbergen  by  li  e  twu  e  l) -h  expeditions  of  1S70 
and  1871  have  bees  carefully  examined  by  Dr.  Oswald  Heer, 
and  they  appear  to  throw  important  l^t  on  the  gedogical  deve- 
lopment of  the  plnnt  world.  Sn  .-iccunnt  of  his  study  o(  the  re- 
mains from  the  chalk  period  appciis  in  a  recent  number  <»f  the 
S'aturjonchtr,  and  in  the  suiiiir..iTy  of  his  results  1  >r.  Heer 
points  out  that  the  facts  arc  against  a  gradual  imperceptible 
tranafonaation  of  plant  types;  from  the  upper  dnlh  the  diooty 
ledons  appear  suddenly  in  grcrt  variety,  without  .my  Iransitiaa, 
whereas  other  forms  at  this  peiiod  wholly  disappear  from  the 
scene.  Further,  these  researches  make  it  very  probable  that  a 
whole  series  of  genera  have  bad  their  origin  in  the  Arctic  cone, 
and  hava  thence  "radiated"  southwards.  Lasdy,  Dr.  Hher 
shows  that  the  facts  at  present  known  of  plant  pal;w>ntology  do 
not  point  to  atiy  alternation  of  climate  or  repealed  ice-pcriuds 
in  these  regions  (<i  vt*!*  wUdi  has  ako  been  developed  hy  ProU 
Nocdenskidld). 

Da.  LAtTDHt  LmsMY has  lent  nan  wdl  drawn  up  progrjuanae 
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of  a  subject  for  cnaTSi  to  be  mbttUuted  for  the  onlinaijiubjeett 
set  in  sdiooh.   The  fubject  it  fbe  Mont  EAicetioa  of  Ae  Lower 

Animal;:,  ati'l  is  intenJcl  !o  train  the  observinij  powers  nf  the 
ycung,  as  wcU  abo  to  dtscovu  how  far  animak  ate  capable  of 
nonl  twiiihu. 

At  a  recent  mcctin,;  uf  the  lielgiaii  Academy,  M.  Dapont 
announced  the  discovery  of  notnerous  restiges  of  the  age  of 
polished  stone  in  the  neigldiawlMiods  of  Hasti^rc-sar-Meu5c. 
No  Icat  than  fifteen  burial  cavenu  van  diaoovend  in  the  locality. 
Fire  of  them  have  already  yielded  about  6ttf-6te  human  sltele- 
toni  and  tf  ir*.  five  sufficiently  wcll-prcserve<l  skulb.  Sixteen 
dwelling-places  of  the  {>e(>ple  who  inhabited  at  that  period  the 
pioteaB^  arc  ilrculy  explored,  and  have  prodnced  numerous 
dint  weapon*.  These  discoveries  pioauae  to  throw  ouch  light 
M  the  praJditarfe  «iIinogTapby  of  tko  eountir. 

Trs  PemuylTanka  Company,  wbidi  was  fixmed  tone  time 

ago  in  order  to  coHTej  the  petToIewn  obtained  in  Pennsylvania 
from  the  wells  to  the  seaports  on  the' Atlantic,  now  intends  to 
c"  nsiruct  a  tube  of  4  in.  diameter  and  of  iinc  300  miles  in  length, 
connecting  the  wells  with  tbe  sea.  The  practical  possibility  of 
(heplanb|»ovedli]rwarlis,«liidi,lbrndlitaneeof35omiles,  are 
already  in  action  and  use.  Baltimore  was  the  first  city  with 
which  these  new  canals  were  connected.  The  oil  is  forced 
through  the  pipes  at  a  pressure  of  900  lbs.  on  /iire  inch, 

and  at  intervals  of  fifteen  miles  large  steam  pumps,  of  lo- 
bone  power,  astist  the  notion  of  the  stream.  At  Baltimore  the 
csaal  ends  in  eooMMMS  tanks,  and  these  are  in  direct  commu- 
ideation  wtb  tha  nfining  wmfcik  The  float  of  the  acweanal  and 
■cttMoilei  i»  calculated  at  1,250^000  doUan. 

In  a  note  in  the  PuH.-tin  of  the  Bc!gi.m  Academy  (vol.  x!ii., 
No.',  y  and  lo)  Dr.  I'utzcys  j^ives  the  results  of  hi.s  experiments 
on  new  an.-csthetics  Inrlonging  to  the  alcoholic  series,  viz.,  the 
bromides  ol  ethyl,  propyl,  and  amyl.  Inlialed  by  frog%  rabbit<, 
cat^  and  dogs,  HMywcfepravedtoponeattbecanie  properties 
chloToform.  The  interest  of  the  rc?v.lt  i  .  incr- aul  by  the  cir- 
cu[ii>>tance  that  many  compoundji  of  bromine  from  the  fat  series 
do  notpos^sii  the  ^ame  an;c8theticpn>ptltlM  11  lllB  cmianwnd- 
i»g  compound!!  of  chlorine. 

The  July  number  of  the  /j-.-x.'/.j  of  the  Russian  Geographical 
Society  gives  an  interesting  report  by  CoL  Bol&hcff  on  that  part 
of  the  Pacifie  dtovea  of  Rnssianliantdinria  which  lies  between 
the  4^  and  $S*  nortli  lat,  a  eountry  die  interior  of  which  re- 
nnined weiy  little  known  until  now.  Almost  the  whole  of  the 
land  is  covered  with  mountain^  outliers  uf  the  Sikhotaalin,  a 
lidge  reaching  in  its  highest  point  5, 173  feet,  and  abruptly  fall- 
teg  to  tbe  aea  with  hiUs  about  800  feet  higb.  The  high  valleyi^ 
wbidi  aometimea  hav«  a  breadth  of  seven  ndlet,  seem  to  be  wdl 
suite'  fnr  nf^ricultwal  Settlements.  In  the  northern  put!  of  the 
country,  lead,  silver,  iron,  co,  j>cr,  and  gold,  were  discovered, 
this  last  seeming  to  occur  in  considerable  abundance.  The 
popuktian  ia  veiy  thin,  numbering  but  550  souls,  Chinese  and 
Tases,  «ho  cany  on  agiienltne,  and  Gilyaks  and  Tungoscs, 
living  miseral'ly  l)y  hunting  and  fishing.  The  settled  ChineNC 
and  Taies  arc  also  engaged  in  the  collection  of  sea-weeds  and 
sea-worms  purchased  in  China,  tlie  Tazcs  being  almost  rednced 
to  slavery  by  the  Chinese.  Varioua  collections,  etpadaUy  liota- 
nicil  and  eMoanlogled  one^  WCTebraaghtinbyM.  Bolsheir, 
and  will  be  deposited  at  the  Russian  Geograpbiad  Sodety. 

M.  Lirpicu,  of  tbe  Vienna  Academy,  has  xeeeellr  been 
iavett^ting  the  influence  of  the  mean  distance  of  ^ 

5irhcnt  particles  upon  .absorjition.  As  such  an  influence 
inj,t  be  esjiecially  prominent  when  the  substaitces  afford  well- 
defined  absorption  bands,  and,  with  oonsideral>Ie  density,  show 
no  strong  coknus,  he  cboae  for  his  esperimeals  the  nitrate  of 
dUyailmu  onid^  nUdi  hm  tihcte  propotiei  in  hi^  degree  A 


pittlgr concentrated agneomnototionof thiasaltinnvesml  icm. 
thidc  -was  spcetraeeopieally  compared  vriA  n  aolation  having 

concentration  only  O'l,  0x35  ...  of  the  first.  The  solutions 
were  in  tubcii  uf  10,  2ocm.  .  .  .  length  Severally.  A  Steinfaeil 
spectroscope  was  used,  and  the  light  sources  were  two  gas  lamps 
so  regulated  that  both  spectra  showed  the  same  brightness  on 
the  parts  that  wen  free  fn»  absorption.  Even  with  the  oon- 
centration-r.atio  I  :  10,  there  were  marked  difference*  in  the 
absorption  bands.  The  very  characteristic  bands  in  yello^v  and 
yellow-green  were,  for  the  more  concentrated  solution,  consider- 
ably turoadened  towards  tbe  red  end  of  tbe  spectrum,  while  the 
sharp  limit  towards  the  videt  was  the  same  for  both  solutions. 
The.mdl  naiimrcr  hands  in  the  green  showed  quite  a  similar 
behaviour.  In  the  other  parts  ^differences  were  observed  with 
difticulty.  r.L-siilc:i  this  dilTcrcncc  in  the  breadth  of  the  absorp- 
tion bands,  there  were  othen  in  the  distribution  of  tbe  liright 
parti. 

Prop.  Bernardin,  the  indefatigablt;  tonsnvateur  of  the 
Commercial  and  Industrial  Muscom  at  Melle,  near  Ghen^  liai 
just  published  another  of  his  nternl  lists  uider  the  title  of 

Clas:ifi:alh-i  ,U  ;y;i  of  I- ,v The  mai^ment  ij  on  a 
scientific  syitetn,  the  plants  being  claSMd  under  their  ii,atural 
wri'.cr-s  commencing  with  the  Cryptogairts  and  proceeding  with 
tbe  higher  developed  plants.  The  scientific  name  of  the  plant 
is  pboed  first  vndsr  eadi  order  and  ia  ta  ftalics  so  as  easily  to 
catch  the  eye.  The  lists  previously  compiled  by  Prof.  Ilemrstdin 
are  Classification  ties  lluiles  I'i'x/laUs,  Xonunclaturt  dt  Fibrtt 
7 r  1  .'/.v.,  CtiUiifu  ii!u<it  ,/f  250  MiiiHrcs  TantianUt,  Ctatiifieatmi dt 
100  CatmtcAeius  tt  CuUapcrchas,  and  Clauifitatim  de  tfi  Smont 
V^Hnue.  Theae  liats^  when  broaght  togrther,  will  prove  set* 
viceable  to  all  theae  intcfcitied  in  tlw  appBcatfon  of  plmiti. 

The  phenomenon  of  fluoiaecaee,  according  to  M.  Lalle- 
mand  (yommat  de Pkysiqut)  is  much  more  general  than  has  been 
commonly  suppc^ed  ;  he  knows  of  only  two  sub.stances  in  which 
it  is  »;/,  viz.,  ruck-salt  an<l  <]uartr.  If  it  has  not  been  remarked 
in  the  majority  of  liquids,  and  even  of  tranqmitnt  solids  which 
possess  it,  this  u  beause  all  the  apectnd  rays  arc  capable  of  pro* 
dadng  it,  and  tbe  fluoiesoence^  instead  of  lietng  produced  with  a 
maximum  of  brightness  and  a  proper  colour  at  the  surface  of 
inci'lence,  is  manifested  throughout  the  mass  of  the  body  tra- 
versed by  the  light  and  without  a  very  pronounced  pmperookmr. 
M.  Lalleroand  distinguiibes  two  lunds  of  fluoreicence— eae 
called  bvc^vmtOk,  at  of  equal  ooloar,  in  whidt  eadx  simple  ray 
excites  an  identical  vibratory  movement  ;  this  lind  is  produced 
by  all  the  luminous  rays  of  the  s(KCt<uin  in  sulphide  of  carbon, 
benzine,  alcohol,  ether,  &c.,  and  in  water  itsdf  m  a  slight  degree  ; 
the  other  is  that  long  observed  in  sulphate  of  qouUne^  and  which 
is  therefore  called  fidmie  or  J^ffeehmiaHe  fluoreicenee.  Each 
luminous  ray  here  produces  n  fluorescence  of  less  rcf'rangibility, 
with  this  jieculiarity,  that  a  simple  light  produces  often  a  com- 
plex fluorescence,  cout.iining  rays  of  various  rcfnuigibltitics,  llUt 
alnitys  inferior  to  that  of  tbe  exciling  ray.  It  la  gcnemDjthe 
most  nftangible  and  the  cbeadcal  rays  which  develop  qumic  fluor- 
escence of  various  intensity  ?5.  A  body  may  possesi  1  i;!i  kind 
of  fluorescence  at  once,  bu'  t!i.-  two  parts  of  the  spectra  corrc- 
spondil^  to  them  may  l.c  vtiy  unequal.  In  glass  and  crystal, 
e^.f  the  red,  yellow,  and  green  nys  derelope  a  weak  isoduo- 
maiie  flnomMsnes^  the  othm  prolntx  qnbne  flu«nsoence> 

M.  GiFFARD,  the  celebrated  aerotiat,  and  inventor  of  the 
inf/irtaw,  ia  oonslnicling^  at  Forges-do  la-Seine,  a  small  steam- 
boat for  service  fvxa  Pont  Royal  to  the  Exhihitimi  (1S78)  Pier, 
disiam  c  iK  three  mile*.  TTie  steamer  will  realise  the  extra- 
ordinary velocity  of  forty-five  miles  per  hour,  and  run  the 
distance  in  four  or  five  mimMci.  Tbe  length  of  the  slenaer 
willbe  tUi^  nein,^and  taasvofe  aedioa  tfaiee  and  n.half 
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Tin  .1  lililinns  to  the  Zoo1ok>c»I  Socierly's  (iinlcns  Hurin};  the 
week  include  six  Greek  Tarlridgcs  (Cacaibis  saxatilis)  from 
I'lrsia,  Naran  River,  two  Black-hcadeil  I'artridyfs  {Caccnhis 
mulam»ctfhtda\,  a  Heir's  Partridge  {f^attoHs  A^yi)  froin  Hedyar, 
near  Meceit,  pt«teiMeil  bjr  Mr.  F.  M.  Barker  CoaoMUMler  S.S. 
Artot :  a  Yellow  lured  A«Maoa  (Cbywacif  xamlMtn)  ftom 
Ccaual  Amenca,  |>urchased< 


SCIENTIFIC  SERIALS 

I'o^gtnJotff' !  Annalft!  ilrr  /'hyui  und  Chimif,  Ktganzung 
Itiiiid  viii. ,  Stuck  1--  (  in  the  c)<:i.iiic  conductivity  of  water  and 
tome  other  bad  conductors,  by  M.  Kohlraiisch. — The  mica- 
comhuiation  of  Kcusch,  and  the  *>pticat  rDtatory  l  ovwr  of  crytils, 
hy  M  S'  *^nckc. — On  <Ictcnninatn>n  of  tic  coii't  itiis  for  absorp- 
limi  of  "1  mc-'a'lic  mIvii,  by  M.  ^\  crnicke.-  The  tnter- 

fcrtncc  of  refracted  li^jht,  by  M.  I.orrimcl .— The  fun  iamcnlal 
|i'rii'ciplrs  of  EilhitidV  fleclrcHlynamics,  by  M.  Chwdlson. — 
N'olimiciric  chetr.ical  stuilies,  by  M.  Ostwalt).  — On  the  inlUience 
of  ihc  funnel-valve-  wi  electric  spark  discharge*  in  air,  by  M. 
lloliz. — Un  an  electrical  tly  wheel  like  tlial  uf  the  radiometer,  by 
M.  Uoltb—Steam-jet  air-pump,  by  M.  TecUi. 

ymirnaldtPkysiquf,  December.  -Meawrement  of  ihecaioiific 
inien»ity  of  th<-  solar  radiations  and  of  their  absortioa  by  the  ter- 
reinrial  ntmosphei«,  by  M.  Cr<jv,i.  -On  varioos  theories  given  to 
explain  the  moveoKOts  of  Crcrokes's  radiometer  (teeond  paper), 
M.  LippaMunik— On  the  iUanunatiiMi  of  tntn^aiciit  and 
gfMil«e  bodtet  (ooadwkd),  hf  M.  LaUcBand. 

The  'Jjhthuch  der  k,lu  gttlegutAen  Rnthsamialt  iu  Wun 
(voL  xxvi.  part  2),  to  which  are  added  Dr.  Gust.  Tachcrmak's 
MtHtrah^inht  Atitthfilunsin  (vol.  vi.,  part  2^  contain  the  fol- 
lowing; papers  : — Geological  survey  of  the  Dutch  East  Indian 
Archipelaeo,  by  Dr.  Schneider  — The  saline  springs  of  (l.ilicia, 
l>y  Mich.  Kdh. — Report  on  the  volcanic  events  during  the  year 
1S75,  by  Dr.  C.  W.  C.  Fvchs.  Of  this  we  pubiiili  a  detailed 
•cu  unt  in  our  "  Notes. "—On  the  ereca  slates  of  Lower  Silesia, 
l<y  fiiBit  Kalkowsky. — On  beryl  from  EtovoU.  in  Norway,  by 
M.  Webik7.— Chemical  anal]Fns  of  Uw  loditeoM  nline  springs 
of  Daikau,  by  E.  Ludwig.— On  th«  volenie  fofiMtiaas  of  the 
Galapagos  Islands,  by  F.  A.  Gooch.— Qa  «  pedhct  iinwiimalino 
of  pyrites  and  hematite  ctysuls,  by  Dc  C  HialiOd  On  loae 
minerals  from  Nortli>«cslcni  Silesia,  by  P.  Nenunar. 


SOCIETIES  AND  ACADEMIES 

LONIMN 

Chemical  Society.  DeccniW  iS,  1H76.  -Prof.  Al>el,  K.R.S., 
prc>,idcnt,  in  the  chair. - -Trof.  W.  N.  Hartley  m.-ule  a  com-  t 

II  unitatitsii  r  iuiilr'i  ":i  further  Study  ctf  fluid  cavitiei','"  in  which  | 
);e  riescriln  ''.  the  rc5ultK  of  hi<  exarnin-ilion  of  a  larjje  number  of 
I'ipazand  H'ck  'cclMitr-,  niustly  j;i;;iiiti  ■  1  ]OrphyneS.  The 
lluid  cortanicii  111  ilic  c.ivinc^  v..f,  ;thiujst  iiuatniily  water,  but  it 
was  very  reni.Trkable  th:>l  the  cavities  olten  took  the  form  of  the 
cr)s!als  in  which  Ih^y  were  rontaiiird,  .iml  iicaiiy  always  arranged 
tLrniselvcn  jyrnnietncally  \n;h  rei;.ird  in  ihc  'aces  of  the  crystal.  — 
A  pilfer  by  L)r.  11.  \:.  ArniHionj;,  K.  K.  .S,,  on  thymo.juinouc,  one 
ipii  high  melting  points  with  .special  rclcrcnce  10  iho-e  of  inctalhc 

,  (  art  2,  and  another  on  the  ilctcrminati'  n  of  urea,  by  Mr. 
(i.  Turner,  followed  this,  .iller  which  l>r.  G.  liischol  talked  atten- 
tion to  the  rapiil  corr.  hu  n  ot  the  .so-called  "  compo  "  pipe  ero- 
1  l.'Nrd  by  j;;i},-f'ilters  when  used  to  convey  water,  cipeciaUy  wkcn 
i\;  o.^td  alternately  to  the  action  of  air  and  water. 

Meteorological  Society,  December  20,  1876.  — Mr.  II.  .S. 
1  aiun,  M.A.,  president,  in  the  chair, — kev.  C.  C.  Chcvallier, 
'r.  Gordon,  and  Kev.  T.  H.  tjuelch  were  clectcrl  Fellows  of  the 
Sr>ciety. — The  following  papers  were  read  :— On  observations 
NM'h  the  f  sychrometer,  by  Dr.  R.  Rubenson  (translaicd  from  the 
Swedish,  and  abridged  by  Dr.  W.  Dohcrck).  This  paper  con- 
lailts  an  account  of  the  instmclicns  issuc<l  to  the  Swedish  ob- 
Mnrers  in  oidcr  to  obtain  trustworthy  re>^ults  from  the  psychro- 
iiietcr,  or  dry  and  wet  bulb  hygrometer.  Thoe  instructions, 
liontvcr,  do  not  differ  from  those  lollowetl  1  y  Knglish  observers 
a'  the  present  time. — ('ontribulions  to  In  ^lomelry  :  The  wet 
liulb  thcrrnomeler,  by  NVilliam  Marriott,  1-. M.S.  This  oaper 
<  iiniains  the  results  of  observations  made  with  several  wet  bulbs 

III  <  illrrciit  positions  and  undtr  different  coniiitioo^,  which  were 
i.iirmi  on  111  order  to  dc'crminc  what  a  t<r/  f^n:/'  ifitrmvm/ter 

tkoutd  b*.  Tea  thermomctcts  were  used  as  wet  bulbs  and  three  | 


a.<:  dry  bnlb*.  With  three  wet  IwIIm  tbe  water  recentacies  were 
plaoed  at  dMiwint  angles ;  bit  It  «v  fbaad  Oat  na  nadiBBi 
were  not  affected  br  tne  pmitkM  of  the  water  reoeptade.  Othera 
were  need  with  dillereBt  tWdmeewa  of  ■meliB  and  oondactn^ 
threads;  bat  ft  was  shown  that  the  thermoaactcct  with  the 
thinnest  masHas  always  gave  tlw  lowest  readinKa.  Tbrre  pairs 
of  dry  and  wet  balbe  weie  aaed,  one  with  a  dond  water  res«-r. 
voir  six  Snchss  Groai  the  dry  inlb.  the  other  two  having  open 
reservoire  wWdi  were  respecttveiy  three  inches  aadoneiacli  nm 
thedrybalbCi  It  was  fimd  that  the  dry  bnlbs  of  the  two  btts 
read  lower  than  ibeAtnaer  in  fine  drv  weather,  1»t  wliea  tiw 
air  was  Amtp  and  daiiaK  rain  they  gcncrallf  tesd  higher.  Tlw 
wet  bulbs  of  thektler  read  alitllahi|^lhaa  thefiDnMcj  tUi 
wa«  mostly  the  Case  in  damp  weathar.  In  oendesioa^  Ae  aatter 
submitted  fbradopUoBcerlttnKfalationslbrthenianageeientof 
the  dry  and  wet  bnlb  thcnuMBCterii  in  otdcr  to  eecvra  oonipar* 
nble  resaltfc— VislUliqp,  tar  the  Hon.  Ralph  AbermoAy. 
F.M.S.  Viiihaity,  or  aaasaaldeamcas  and  nearness  of  disiaat 
objec's  is  a  veiy  tnalwottby  pvognoaic  of  tain  in  this  and 
m.tny  other  countries.  The  nseat  explanation  that  nrach  aiois* 
ture  increases  tlw  trsnsparcney  of  the  atmosphere  is  not  borne 
out  by  obsareatioB.  In  this  oountry  ercat  nearaeas  occois  on  a 
clear,  bride  dqr»  when  hard  aasaes  of  doad  shade  the  Klareof 
the  sky  froB  enssiag  direet  tfght  tent  fron  distant  objects,  and 
malce  dearaess  so  mst  as  to  give  the  iaprrnian  oi  ncantcH. 
Thekindof  lain which iaiaiediateljr idlows neaness fa  laahoit 
sharp  showen^  bat  ansetlled  weather  often  fbilows  later.  Tlia 
synoptic  conditioaB  of  neainea  in  this  coaotiy  are  cither  stfai|ht 
isobmor  tlw edie of  aatkfdones,  ndther  of  which  are  a«e> 
dated  widi  settled  weather.— DescripliaD  of  a  neteonvrspWe 
modd^  a  letter  from  the  late  Comauidare  M.  F.  Maiuy, 
Hon.  Mem.  M.S.,  to  Capt.  H.  Toynber,  F.R.  A.S. 

Physical  Society,  Occcubcr  16,  1S76.— I'nf.  G.  C.  Foster, 
president,  in  the  chair. — The  loll  .wing  candida'c  w.i;  elected  a 
member  of  tlie  Society: — Mr.  W.  Baily,  M.  A.  —  M  r.  Cro  )kcs 
<lescril)ed  -lome  of  the  most  recent  results  he  his  obtauie  !  in  his 
expcrirnents  on  the  radiometer,  and  exhibiled  many  bemr  I  i| 
forms  of  ihe  npp.iratns,  ni!»,l  ol  wliicli  hsvc  been  Hevi^cd  wi  \\  \ 
view  10  decide  on  the  curre^.  t  theory  of  the  iii'-trumrnl.  We  ^hall 
refer  to  the  subject  of  the  paper  in  an  early  number.  —  t'rof. 
Dewar  exhibited  a  simple  ek  :tronic'cr  wliicli  he  has  dtsit;nci!, 
founded  on  the  discovery  i>f  l.ei.mian  !(  .it  tlie  catnllary  constant 
is  n  1"  reuKy  inilepeiuient  of  Ihc  Icrnper^tiire  or  condition  of  the 
surlace  but  is  a  fund  ion  ot  tlie  elec'rotnolivc  for -e.  If  a  capil- 
lary tube  be  immersed  in  mercury,  anil  dilute  sulphuric  acid  tje 
i>l.ic-'d  ill  the  tube  a'  cive  the  mercury,  and  a  current  from  a 
Dani.jir*  Cell  l>e  mj  pa^M:d  lliruiii;ti  the  liipjiih  thit  the  mercury 
forms  the  negative  pole,  the  column  will  be  depressed  to  an 
extent  dependent  on  'he  di.nnptcr  of  the  tube.  In  makint;  an 
elertrometer,  I'rof.  I  >ewar  lia<  increasei)  the  Sv-nsittvenes'i  by 
connectmt^  two  vc-sspl'  "t  iiicri  iiry  by  liieills  of  1  !'iori/  mfal  gkl^b, 
t.:be  tilled  with  the  luel.i!,  tx.ejit  that  it  co-it.iiii>  a  bubble  of 
(bluteacid.  The  lisbc  in j;-^'  (nvi?  an  'nterral  liiaineler  of  two 
millimetres,  and  it  is  e^Mniial  th.n  it  l>c  perfrctly  clean,  uniform 
in  diameter,  and  hori/ont  il.  Ttit-  r  ^(ru'itiil  <  exl'i''led  were 
constructed  by  Mt-^sr-.  Tishy  an  1  S|.di<,i,  anvl  1  :ol,  Oeuar 
showed  that  il  is  pjssible  by  means  .if  thiii'  'o  n  .  i-.ijr>-  an  c!ec- 
troniouve  fiTCe  equal  to  J.,  ,)th  of  a  liiior'i's  cell  ;  forces 
capable  ol  decomposing  w.iter  miut  be  mcnstir',-1  byo'Uiti^  t  .vo 
currents  to  act  pgains-t  cicli  oth- r.  T)ic  iiiilex  liulib'e  i>  brought 
to  zero  by  uniting  the  incimrv  r  i[  s  by  a  wire.  !>.<  .ip  '.ir.'.tus 
i<  very  convenient,  as  il  rcipiirts  no  preparation  and  i-.  extremely 
simple  in  its  action,  lb-  '.Ik:!  s'lowc  I  an  instrument  arranged 
by  Mr.  'I'lilcy  for  produin^  urrent  by  the  drooping  of  mcrcurv 
from  n  small  orihcc  mlo  <liluie  s  djihiinc  acid  ;  i(  tlic  vr^- Is 
containing  the  mercury  and  the  acul  be  coimeLtctl  by  a  wire  a 
current  is  found  to  traver>e  it.  lie  then  cxbitiiled  a  manometer 
suitable  for  measuring  veiy  slndii  varia'ions  ol  pressure,  and  he 
illuslralcd  the  use  ol  u  lorpr  ivmg  Laplace's  law  iliat  the  internal 
pressure  muluplied  by  the  diamcler  of  a  soap-bubble  il  cons'ant. 
It  consists  of  a  U-tube,  one  arm  of  which  is  about  15  inches 
lonp,  and  i<  bent  horizontally  and  levelled  with  great  care.  If 
the  shorter  arm  tie  connected  with  a  tulie  on  which  a  bubble  has 
been  blown  and  the  diameter  of  the  bubble  be  vaned,  the  posi* 
tion  of  the  extremity  of  thr  nli  ohol  colaamwUl  be  loaad  to 
vary  in  accord.aiicc  with  the  above  law. 

Kntomological  Society,  DeccmHtr  (>,  iS7o. — .Sir  .Sidney 
•Sniiih  .Saundeis,  CM.G.,  vice-president,  in  the  chair.  —  Pra£ 
F.duard^tirul  e,  Director  of  the  Zoological  .Miuseumol  the  I'nive^ 
sity  of  liresUui,  and  Dr.  Kattcr  of  Futbus,  in  the  Isiand  ei 
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Riigea,  wm  elected  roreii^n  membeia. — ^Mr.  M'l^chlan  (on 
Itchalfof  Mr.  \V.  Denisun  Roebuck,  of  LeeiU)  exhibited 
lucusU)  a  awftrm  of  which  hul  |iaiacd  over  Yorkshire  during 
la«tUiliiiiHl.    He  believed  that  they  belonged  to  the  Piuhytvttu 
eiMt  atettu,  mi  iasecl  which  was  siipp<»ed  to  hrecd  in  some  p<ris 
o'  Noftbcrn  Europe.— Mr.  W.  C.  lioyd  exhibiteil  liviti|{  Ltrv.c  uf 
Bmekyeentnu  stthnuUlus  in  iheirquadrilaterAl  ctsc^,  having  boen 
reared  froin  the  e^a.  They  were  «>i'a  much  larger  Nize  than  thoM 
previously  exhibited  by  him  at  the  mectinj;  of  November,  1873, 
Dein^  more  than  half  an  inch  lon^. — Mr.  S.  .Stevens  ^on  behalf 
of  Mr.  lidvrin  liirchall)  exhihiteil  a  specimen  of  Cirrhiram  xf- 
nulpeliiui,  var.  itnicoior,  .-tj^'rot.j  iiii-nnej,  var.  lattis,  an.l  wliAt 
ap)>earcd  to  lie  a  small  viiicty  of  Zy^'ritj  fUipeuJulit  with  the 
pup.i  caae  and  cucoon.    They  were  all  taUea  by  Mr.  Birchall  in 
ihc  I>le  of  Man.  —  Mi.  Mcldola  referred  tu  a  re<|ucst  made  by 
Mr.  Riley,  "i  St,  Louis,  Missouri,  that  cnlomolo^ij.l:>  should 
Mi^iply  lii!U  with  couooni  of  tt.c  panuilc  Art,  i;<^njl,r  ijcnii-y.itus, 
which  were  much  waalcil  iti  Ann.n^.i  lo  lic^n-y  tiic  ;iUti;cruUs 
brooili  i)f  J't-ris  rafit  wiiicli  iiA'i  been  imiiurlc  i  iiilo  liiat  touiitij. 
Mr.  .M'I.acljlan  h.ui  al  .1  sal>5t(|ueiu  meeting  blaled  that  J/. //i""'- 
ratus  waa  paiaii.ic  on  J\  I'ra^iitu;  but  dcubtcd  wliclhcr  it  cv^r 
attacked      ra/kr ;  and  Mi.  Mcldola  now  exhibited  the  iniiect^ 
he  had  found  parasitic  on  the»e  two  tpecies,  that  on  /'.  ri//./- 
being  /'idcDKilui  imbutus  (one  or  the  CkaUuiUi<f),  while  011  J', 
iratsiof  he  h.nl  observetl  Mitroi^astfr  gUwurn'ui  and  a  uipterou^ 
»pccie«  Tatkitta  augusta.    .S,ici.iiueii5  ol  all  ol  titesc  were  exhi- 
bited.— Mr.  .Smith  remarkcl  that  he  had  received  a  nest  of 
Chniiii  niuratia,  sent  tn  liiin  from  .Su il/crland,  in  which  he  liad 
found  in  one  of  the  cells  a  yellow  larva,  which  ahiniateiy  (irovcd 
to  be  that  of  a  beetle  yc.oi4;ing  to  the  Cl  ttdu  (1  nchoiUt  tilv{- 
artus). — Sir  Sidney  Sjimdcrs  exhibited  a  iargc  box  ot  insects  of 
all  orJeis,  which  haci  uctii  cuUectcJ  iu  L'orlu  by  Mr.  Whitfield. 
— Mr.  C.  O.  Watei house  rem.iiked  on  the  "  Catalogue  Coleop- 
terorara  "  of  Gcmminger  and  v.  Harold,  the  concluding  portii^n 
of  \»hich  was  now  [jub.islied.  1  ;ic  total  number  of  generic  names 
^veu  i-'*  ll,6lij,  ul  wiucli  7,364  are  adopted  gtnerj,  and  4,254 
appear  as  .--ynonynis.     1  he  total  number  of  species  rccordc-d  is 
77,005.     Ue,caii'j  fira:  Cat4lo(^ue,  published  in  1821,  gave 
6, 69.^  specie..,  while  that  of  1S37  {the  ;^rd  edition)  gave  22,399 
species,  of  whicli,  ho.\ev(r,  01. ly  a  pvircuii  were  t!;e;i  dc'cribed. 
Takiiij;  into  tuuji<'era  1011  the  uunilur  of  speciei  Jescnbcil  during 
lliL-  1  ujhca  1  n  cf  ihe  Mumcli  C.i  a'o^ue,  tiie  iiuiiibrr  of  described 
species  at  the  jirescti;  ilile  n>uid  not  li.  Jts.  than  So,cxx).  Thus, 
mice  1821,  the  kno.vn  species  of  (  oUuptir.i  hai  incr^scd 
Iwelvel.jl^l.  — Sir  Sijncy  bauncicrs  cxliiijriii  ;,iveral   lar^a:  o.' 
Mci  i  t..  Ill  li.eir  fif.>;  ^t4gc,  received  iio.n  M.  Jiilcs  1 .  chtunsteiii, 
oi  MuiUpellicr,  including  (1)  the  j  rimiiy  larval  foim  of  6>/.7'/j 
ctlUlfi  found  0.1  CoiUtes  sucat.cU,  !«,c<lini;  i  n  ivy  blouuom.s  ;  1 2) 
the  iar.ie  larval  stage  of  Myla^iis  mdanura  r,bt)ined  froiii  the 
•K-;.  •■'"d  fuiiiishcd  with  trip  le  tarsal  apr>cnda{>cs  like  ulhrr  larva; 
bt  .1/..'.'/  /<  111  their  priuiaiy  fi^rm  ;  (3)  the  exuvi.x  of  liic  primary 
form  ui  .I/c..'  cidtf.ioiui  (no  u  the  cj^y),  and  aho  the  s.:cond 
stage  of  the  .-.Jine  larva,  still  bearing;  legs  ;  (4)  the  primary  larva 
Ot  Af<ioc prasiaraZ-uus  (?)  dilTcr.ii;;  fium  the  forej^oing  in  the  struc- 
ture of  the  anteimie,  tikcnon  an  Audrcna  ;  (5)  the  corresponding 
larval  stage  of  .Vt.'i'i-  iiH.'Hff/«<j/»V  (?),  klso  dilfcring  as  .ifure-'iaiii, 
taken  ou  Sealut  hiria.—'SU.  C.  U.  Watcrhouse  read  desciiptions 
oTtwtiit/  new  ^ecUi  of  Coleoptcn  fiom  vkdiMuloaJiiiMk 


OcoIoglstB'  AisodMbML  DwoBbcr  1.— Mr.  WlUiMi  CSw- 
lathers  l^-R^S.,  pieudem,  ni  dw  dudj;— Oa  the  eompemtive 
a^s  o(  the  Ei^«th  and  ScoUMi  eoal-6eUi|  Hlnrtfited  by  the 
Keulo);y  of  the  Lotbnun  nd  FUahin^  aoul  the  MnKtaM  and  age 
of  Arthnr's  Seat,  Andiair  Taylor,  F.C.S.  The  author,  after 
aUodlofloUieeailjrintefcat  evoked  by  the  feofawioil  pndhlcott 
which  of  Afthoc'e  Scat  wt^gjetot  pnpoiea  to  hruy  far* 
wavdMmeloealaecttoRi  heariiyoa  iheqncitioDof  tti^e.  A 
aectioo,  heginatng  with  the  BudidMMue  liocaloaa  qoamn  at 
Eaat  Calder,  dean  with  iqnnwde  of  1,700  leet  of  stiata.  Thk 
ama  had  undergone  mtich  distutbanoe}  the  tiaiMdieeta  were 
aSiown  to  fill  the  crevices,  coaseqnent  on  the  laheideBice^  bodi  in 
the  main  lines  ol  ahiinkage  and  in  the  paialld  ones ;  nor  does 
thk  abfisluge  and  oontempoianeoafl  eoilHioo  of  volcanie  matter 
terminate  in  the  lower  strata.  The  strocture  of  the  Torfaane 
hill  mineral  basin  proves  ibis.  Another  section  was  described 
ut  North  Qutcnsferry,  ihiuugh  wliat  was  originally  tuppoaed 
to  have  bc«n  a  compact  nuia  of  intnuife  doteriie.  During 
the  cariier  operations  no  uneou  rock  was  toudied ;  it  was 
only  toward«  the  dose  of  the  work  that  the  narrow  plti^ 
tMOuae  viiiblo.  The  wperiKiiitHUi  of  the  lieda  cut  thuMun  la 
—3.  SuditBBe,  a.  Shalcb  L  Frohwater  (Baidlehaaa^  liiDe' 


stone.  The  freshwater  Ifanettone  was  fouitd  only  in  the  plug  of 
the  tunnel,  standing  almost  vertically,  and  having  a  white 
crystalline  character.  Below  it  occurred  a  bed  of  ozokerite, 
three  inches  thick.  The  shale  near  the  plug  lost  its  fiss.le  lami. 
nateJ  character,  auuming  a  somewhat  columnar  furm.  Whilst 
the  doleritc  on  the  hdl  is  visibly  crvstalline^  at  the  plug  it  pre- 
sents  a  com|>act  apbanitic  mass^  We  have  hen^  at  eltewhere, 
the  awodatioo  of  orakeriie  and  bftiuiMn  iritli  limestoa^ 

Paris 

Acadrmy  nf  Sciences,  Deceiiiber  18,  1876.  —  Vice-Adm'r il 
I'aris  in  the  cl.air.  1  lie  f'lllowin;^  [)iperi>  wcic  read  : — Nots  uii 
the  iirejji.itiou  ol  total  di;ii-ro.itiAl  e'|uation«,  by  .M.  Ilcriian'!.  - 
Ttie-jrLni-i  ci'ticern.n^  couples  nf  se;;iiient'.  t  ikcii  the  one  t/n  icie 
t  ui.;i.-;it  of  .1  curve,  and  the  nihcr  o;i  .in  ol/Ii  [ue  of  another  cufv<, 
uail  making  logethci  a  constaii'  icrii^ih,  the  curves  beiui;  (jf  au/ 
o.ib-r  and  clavs,  b/  M.  Chasle.<. — On  the  secular  <b>placcm  :i:> 
of  the  plane  of  *.hc  orbit  of  the  eighth  satellite  of  Saturn  ( laj  lie;  i, 
by  .M.  Ti-sserand.  If  we  consiOrr  on  the  spheie  f;reat  uir^le? 
representing  the  orbit  o  .Saturn  and  hiii  rinp,  an  1  lir  i.v  throu^  1 
t'ruir  intersection  two  great  circit-.,  sun.'xlily  chn.^ti,  tlic  orh;t  nf 
the  sitcilitc  will  form  with  these  two  iattcr  circles  a  tuangle  o 
constant  surface.  —  Microscopic  study  of  the  volcanic  rocks  of 
Nossi-Uc,  by  M.  V'elain. — ^Ielhod  of  methodic  compression  an  t 
immobilisati  m,  by  M.  Cha  -  i.;ny.  A  solid  itiextci.si;>ie  enve- 
lope » ilh  a  caoutchouc  ba^  under  it  incloses  ti\e  re^jion  tu  be 
compressed  (c.^'.  a  limb),  and  the  bag  is  injcctcti  uith  air 
or  water. — On  a  particular  cla»»  of  left  unicursal  curves 
of  the  fourth  order,  by  M.  Appel.  —  .Manometer  lor  mea. 
Buriiig  high  prwiurcs,  by  M.  Cailletet  (already  noticed  in 
co.mection  with  the  Journal  de  Phytifuf). — Researches  on 
mannittt  with  regard  to  Its  optical  properties,  by  M.M.  .Miintx 
and  Aubin.  Maonite,  of  whatever  origin,  presents  the  same 
optical  propeities. — On  the  keel  of  least  resistance,  by  M. 
DcIcKuic. — Vaiiuus  notes  on  TbyUoxcra. — Calculation  of  tVrce 
observations  of  the  new  star  of  Cygntis,  by  M.  Schmidt. 
— Prcliminaiv  note  on  photographs  of  stellar  spectra,  by  Dr. 
Iluggins.  lie  submitted  a  copy  of  the  pbotc%raphc«l  spectrum 
of  Vega  (a  Lyrx),  in  which  are  seven  biuad  lines,  two  of 
them  coinciding  with  the  two  tinea  of  hydio^en  in  the  i>olat 
spectrum.—OfaaerTattona  on  the  eiplanariow  of  the  phcn  • 
menon  of  the  blaek  drop  at  the  moment  of  exterior  contact 
01  Venus  and  the  iao,  hj  M.  van  de  Sande  Backhu}«n. 
— Second  note  on  the  theory  of  the  radiometer,  by  Mr. 
Ciookci. — On  an  arrangement  for  reprodu.ing  Foucault's  ex- 
petiment  (stoppage  uf  a  inmuq;  diw  under  the  action  <;f  an 
cVctro  magnet),  widi  tbo  aid  «f  tbo  ayteii,  by  M.  Bonrbouae. 
The  copper  disc  is  fiwd  OB  the  axis  of  the  Qien,  and  when  the 
magnet  is  made  tha  MMnd  sud  enly  stops.— Piacdcal  method  of 
testing; 
some  inl 


of  a  bottetyj  by  M.  Leclancbc.  He  sutcs 
—  of  wuiatiaB  of  tempetatme  00  •  Dauicll 


element— Note  on  the  piwence  of  aogar  in  the  leaves  of  bfett, 
by  M.  Coreniriader.— Note  on  a  rapid  means  of  determination 
of  lime  in  pieaeBoe  of  migiwiia,  and  on  the  applieatiou  of  mag- 
nesia to  thadefecatiaa  of  aaeehafiae  joieeih  of  MM.  Ikrnaid 
and  iaiBBBD..^OB  ftn  of  csldfwr  which  pradnoed  the 
diasatraasfnMt  in  the  middle  of  April,  l876.bf  IL  BarraL  This 
he  conndera  siraogly  fai  favoiv  of  H.  Fayrs  theory.— Absorp- 
tion, by  a  meadow,  of  the  (Sotilising  pdndnlea  ooniaineil  in  a 
liipiid  chaived  with  aaamn  aad  enq^ofOd  in  watemij^,  l>y  M. 
i.eplay. — On  the  qoanti^  of  caia  that  fell  and  w.!)  collected 
during  the  lieavicstdiowan^  Iran  t86oto  1S76,  by  M.  llciigny. 
The  «*«ia|e  of  water  which  Ul  ia  ten  to  foityfive  niautei,  la 
die  heaviest  ahowen,  ana  0*51  mai.  par  miaat*^  which  woohl 
give  1*53  ce.  iiir  thirty  minalea  (aa  aieapdeaal  case  oocwwed  on 
August  *,  1866,  wbea  a  Aower  fnaishcd,  ia  tsa  mfamtcib 
II  Maun,  of  water,  equivaleatlo  I'ifrmm.  per  Buaaie). — ^Re* 
lations  hetweea  the  optical  doaeats  of  Arthropoda  aad  those  of 
certain  warns,  hy  IL  Chslia.— Oa  the  beds  of  Ibmil  boaes  of 
I'argny  FOsla  aad  ofPssMwa.— M.  DedumM  dacribad  aa  ex* 
peri  inent  with  coloared  ting*.  Oitocd^gacacrcDt  of  va|MMirof 
bromine^  iodiae^  or  sulphj^iat*  of  anrnwaia  wplmn  •  SMtallie 
platcb  he  ofatauH,  by  ^emieal  procMi,  ooloana  iifl(p  rimilar  to 
the  thenaal  rings  he  got  with  a  jet  of  Ihme; 

Beklin 

German  Chemical  Society,  November  13,  tSj^— A.  W. 
Hofmann,  prciideut,  in  tlic  chair. — O.  PetletmoB  has  delcnnined 
the  atomic  Tobunes  of  iMiaoiphoua  ■dituies  of  scileaaias  and  sol* 
phstet,  notably  oftheafaumi^  ooobdniqg  both  adds.— A.  Hortt- 
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auuui  pabliahed  wirMtlici  on  the  teniioa  of  dissociation,  proving 
that  the  nnaence  of  one  of  the  conititnenls  of  a  rabetance  liable 
to  dissooalicm  diminishn  this  tension. — V.  Meyer  described  a 
siiople  apparatus  to  show  the  increase  In  weiebt  by  the  comhu^- 
tioB  of  a  candle. — Friedrich  Miiller  described  simple  apparatus 
for  the  lecture- room  to  determine  the  density  of  gases  and  the 
quantity  of  water  formed  by  the  coabuitiaA  of  h^roeen.  The 
same  chemist  has  determined  the  tMBpentnm to  which  solntiont 
of  different  salts  are  raised  by  a  caneat  of  tlcam.  — C.  Hcnsgen 
has  treated  the  sulphates  of  potairintD,  aodhim,  and  lithium  with 
bydrachloric  acid  gas  at  high  tcatperttures,  transforming  them 
lato  chlorides.  Sulphate  of  copper  absorbs  under  similar  circum- 
StaneM  aHCl ;  heated  in  •  cuirent  of  air,  this  (molecular  ?)  com- 
pomd  yioldi  chlorine  and  water,  and  reproduces  sulphate  of 
cop{>er.  These  experiments  are  interesting  with  i^ard  to 
Deacon's  piocess.— H.  lobst  has  found  in  coto-bark  a  new  base, 
called  by  him  para-cotoin.— C.  Ituttinger  has  treated  racemic 
acid,  CjTT^O,  with  hydrocyanic  arrd  hydrodiloric  acids,  trans- 
forming; it  into  lactic  acid  as  well  as  into  a  new  acid  of  the 
formula  C-II, .,(_);,  or  C,HgOj.— C.  Vogel  showed  absorption- 
bands  produced  by  magiiesia  and  alumina  in  solutions  of  pur- 
purine ;  liy  tlicir  men  trace-i  of  these  substances  can  be 
noogmscd  in  the  presence  of  Isn^e  quantities  of  oipUlic  mb* 
Stances,  as  in  milk,  urine,  tartaric  acid,  &c.— C.  A.  Mtttiot 
reported  on  the  Chemical  Exhiliition  at  Philadelphia. 

November  27,  1876.— A.  \V.  liofmann.  president,  in  the 
chair.— E.  Bmurann  docribed  pbenylnilpwitc  of  potwahmi, 
obttfaied  If  teaetiOB 

mowe  Pwantc  Fouuk  Pounic 
pbcoatc      pyrowlphalc.  phcnirliiilpbaK.  sulphat*. 

A  welMcfined  crystalline  salt  cuSjr  decomposed  into  phenol  and 
•ilfAnrieaeid,  Conjoiiitljr  wtth  E.  Hertcr  Mr.  Banmann  proved 
(be  bmCoiiBetioB  oi  phenohs  into  plunolnilpbates  by  the  diges- 
tiffi  hiirMnB-MfMiihnl  Mrimah, — Ai  Attaboig  described  chlorides 
bbtibied  Gnm  ■  uid  $  diaHmuipbthileBa,  and  expounded  the 
prabaUe  laaou  of  their  isomerism.— W.  Tb6aier  reported 
OB  lome  deiivativei  of  phenyl-tolayl-ketone.— T.  Honati  de- 
Kiibed  citrate  of  methyl  C,H,(OH)(CO,CII,)„  aeetyUdtrate 
of  methyl  C,H4(0C,H,0)(C0XH,)j,  the  product  of  the 
action  of  PCl^  00  tbefdrmer,  vi^.,  C,  I  t«CI(CO/:H,)„  mono- 
cfaloio-tiioiifaallylate  of  methyl ;  and  cxpeHmeaU  trying  in  vain 
to  Modweea^pdtnteorcUnl.-  H.Wi|]8crodt  slated  that  a- 
didliMUaRibcanl  yidib  trm  aeeianMe  (end  alcohol)  ortho- 
panMutraailfaie  (aad  aeetk  elhtr).  With  wca  it  jidds  another 
duitranPJne— L.  F.  Nilsoo  dcacribed  denbie  nitiita  of  plati- 
nnm  %rith  K,  Na,  Li.  Rb^  Ag,  Ca,  Sr,  Ba,  Pb,  Ms,  Mr,  C^Ni, 
Fe,  /n,  Ilg,  Be.  A],  Cr,  In,  Y,  Er,  Ce,  La,  and  DL— C.  Lltbef^ 
mann  proved  frangulie  add  to  be  identical  with  emodlne 
c,, 11,04  +  i4H,u.  The  same  ehemiit  showed  dam  tnbae 
profiMiaidlj attacked  aod  tndoed  aon^tnaanuMiit  ngrwater  at 
natf.—k.  Michad  and  Th.  Norton,  by  tmdng  rcaoiciiie  wHh 
tevcUoride  of  iodine,  have  obtained  teriodo-res<xdn& 

December  11,  1876. — A.  W.  liofmann,  pretident,  in  the 
chair. — ^E.  Beiclnnd,  who  obtained  imido-sulphonate  of  am- 
moniuoi,  NH.(SOrONHJ„  by  trcathig  chlorosulphuric  acid, 
OIS(VOH,  with  ammonia,  has  found  that  far  boiling  the 
tame  with  haiyta,  it  jidda  the  barinm  laft  of  amido- 
nlphenie  add,  NlLsO^H.— S.  Stdn  described  Pevers. 
theimometeia,  aad  oienhir  meararei  of  rode  oystal. — W. 
ThiSaier  described  an  ap^eratns  for  distilling  in  vacuo,  permitting 
the  diaiiee  of  the  receiver  without  taking  the  apparatus  to 
pieces.— H.  Landolt  published  interesting  detaib  of  a  projecting 
apparatus  used  by  him  for  lecture^purposes. — F.  v.  Lepel  com- 
municated his  observations  on  spectroscopic  reactions  of  mag- 
neiinm  salts. — E,  Glatrel  described  titanic  sulphates  derived  from 
TiO,  and  TijCV— E.  Erlenmeyer  has  ohM:r%ed  that  an  acid 
phosphate  oimDe^  O»H4(P04).HjO,  when  treated  with  less 
water  than  is  neccssaiy  for  its  solntion,  is  decomposed  into  in- 
soluble dicaldnm  phoq>hat^  CaHFOf  +  (H,0}^  and  free  phos- 
phoric add.  The  same  chcmiat  recommends  the  folkmim;  easy 
medwd  for  pieparuig  cyanides,  viz.,  to  fbae  ferrocyanide  ofpotas- 
afaia  with  sodium — 

C„N,jFe,K,  +  Na,  =  (CyK),  +  (CyNa),  +  Fe,. 
The  same  chemist,  by  oxidising  normal  oxycaprnnic  acid, 
C(H|,0„  ol)t»ine<l  normal  valerianic  acid.— F..  Fischer  has 
transformed  diphcnylaminc  inki  di|jhcnyl-nit>n\iminc,  and  the 
latter  into  (C,IIj),N— NH^,  cliphtny'i-liyiira/inc,  isomeric  with 
hydrazobenzol,  but  not  Iranifuituablu  ii  lo  lici.-'rl.nc.  ]'._;(■ 
linger  confirmed  former  observations  that  citracunic  acid  and  us 


isomers  treated  with  nascent  hydrogen  yield  the  same  pyruvic 
acid.— A.  Lanbenhdmer  reported  un  orthoJinitrtKhlorobentoI ; 
one  of  theNOj  eroups  haviiij^  been  replaced  by  N'H^  it  yielded, 
by  treatment  with  nitriteof  ethyl,  paranitrochlorub«ii/ol. — II.  Lim- 
pricht  published  detailed  researches  on  various  bromobenzolsul- 
phonic  acids. — G.  Krhmer  to  purilV  methylic  alcohol  transivnns 
it  into  formiate.  The  impurity  found  in  the  pure  alcohol  of 
commerce  is  dimelhyl-acetaL  Conjointly  with  Grotiky  he  has 
found  in  impure  methylic  alcohol :  aceton,  dimethyl  acetal, 
allelic  alcohol,  methyl-ethyl-ketone,  higher  ketones  and  oils 
ut;ich  with  chloride  of  zinc  yielded  cymol  and  xylol — 
!I.  Hulk  published  sinqile contrivances  to  replace  theordfaiaij 
suction-pump  and  separating  funnel. — C.  Liebermonn  and  O. 
Burg  have  made  researches  on  bra/iline,  to  which  they  give  the 
forrrtula  C,  Jlj^Og  +  IIjO  ;  the  formula  of  baematoxyline  beiqg 
C , «1 1 140,1.  lirasilinc,  when  oxidised,  yields  the  colouring  matter 
brasikine,  C|(H|aO(. — A.  Frank  gave  a  warning  against  the  use 
of  gla.'is  for  seated  tnbcs,  that  yield  more  than  i  per  cent,  of 
soluble  matter  to  water.  He  also  mantiooed  that  wine  bottle* 
are  now  fai  ue  that  yidd  alkaU  to  the  tdne^  thenbf  q^oitt«B 
their  taste, 

VlBNKA 

L  R.  Geological  Imtitution,  November  ^  1876.— The 
Director,  M.  F.  v.  Haacr,  refiored  briefly  to  M.  F.  Fdtteric^ 
vice-director  of  the  institntion,  who  died  last  summer  ;  he  then 
wdoomed  M.  R.  Draache^  who  has  recently  returned  from  Us 
travels  in  the  Phitippine  Islands,  Japan,  and  North  America. 
The  following  papers  were  read : — Dr.  Stache  on '  the  old  erup- 
tive rocks  from  the  region  of  the  Ortler  Mountains ;  these  bear  a 
strong  resemblance  to  modem  andesiies,  and  he  showed  their  dis- 
tiibutianonahuge-scalemap.  The  name  of  Ortlerite  was  proposed 
for  one  sort  of  these  rocks,  with  a  diotitic  dark-coloured  cement,  a 
more  basic  nature,  and  of  an  older  geologied  period ;  for  the  newer 
one,  with  a  light-oolouTed  trachytic  and  more  addle  cement,  the 
nameof  Gtddenile  was  adopted.  Many  specimens  which  he  pre- 
sented oontsin  various  endosnrea  of  other  crystalline  rocks.  — Dr. 
B.  ICqsisDvles  pnaHBted  the  detailed  aaalggiod  map  of  South- 
Essteni  Tyrol  end  the  pfgdnce  of  Rrlwna  The  mapping  was 
performed  in  the  yean  I<Mi-ily^  mriet  the  diwcHea  of  the  !«• 
porter,  assisted  bv  Dr.  Hanm  and  Dr.  DBher,  imat  appotaAed 
praCemomatthe  Umiodty  of  Gmx,— Dr.  Tieze,  on  the  conntiy 
of  KnanowodA,  en  the  eaainn  coast  ol  ^  Caspian  Sea,  whira 
he  had  visited  on  las  letun  from  Perria.  He  stated  that  the 
suppodtion  of  a  mappenianee  ef  tihe  Fefrian-Armenie  Mlt*beds 
in  tnese  parts  was  emmeonst  The kige  gypsum  beds  in  Xaba* 
dsgh  belong  to  the  ■waosoic  fbmotions,  and  might  be  contem- 
with  Oe  Jurassic  gypsum-bwa  of  Daghestaa  The 
'  any  be  regarded  aa  a  eoatiinlioii  of  dm 
Motrnlaim^  and  form  the  northern  port  of  an  aati- 
dhnl,  whoae  sonthem  part  is  partly  formed  by  the  IVtroomanic 
Balkan.— Dr.  Kodi,  on  the  oocumoce  of  ios-oystak  in  loose 
gravd  wUdi  be  liad  obaervid  n.  tt«  Aitbof  .— Dr.  Dnudw 
neatioaedftsiniibrocciineaee  that  he  had  aotioad  daring  liis 
ttavdt  ia  hiigb  mooaiainou  legioB*  of  the  trapied  aone. 
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PERMENTATION 
Etudes  mr  la  BUrt,  Par  M.  L.  Paateur.    (Paris : 
Gaathier>Villan). 
I, 

IN  a  recent  notice  ^  an  aiticle  on  Brewing  contributed 
by  Mr.  Pooley  to  Stanford* '*Britith  Mannfactnnng  In- 
dustries," some  staii-s'.ics  were  quoted  showing  the  gigantic 
development  which  the  pcodnction  of  beer  has  acquired  in 
tlw  United  Ktegdom.  Tbeamoontof  beennanufactnredin 
die  British  Islands,  vast  though  it  be,  forms  yet  but  a  small 
portion  of  that  made  throughout  the  world.  Probably  no 
industry— nwing  agiicultine— employs  so  laige  an  amoant 
of  t  npital  as  that  of  brewing  and  the  various  industries 
supported  by  it.  Important  though  this  old  and  at  pre- 
sent vastly  extended  industr>-  be,  it  is  yet  one  which,  until 
*e  recently,  scientific  methods  of  investigation  had  done 
but  litde  to  add  to  our  knowledge  of  the  complex  phenomena 
underlying  the  apparently  simple  ai^  and  therefore  even 
less  in  preventing  the  serious  losse*  constantly  oocuiriog 
even  wftit  tbe  most  careful  manufacturer. 

The  valuable  contiibuiion  to  our  knowledge  of  the 
biological  aspect  of  fermentation,  which  M.  Pasteur  has 
just  given  to  the  werid,  is  a  worthy  sequel  to  the  dassieai 
researches  described  by  the  illustrious  chemist  in  the 
papers  read  before  the  French  Academy  during  the  last 
fifteen  years,  and  summarised  by  him  in  a  popular  form 
in  his  "  laudes  sur  Ic  Vin,"  and  "  Etudes  sur  le  Vinaigre." 
These  important  works,  containing  the  results  of  long 
years  of  laborious  and  brilliant  research,  have  done  much 
to  remove  the  chaige  brought  ag^faist  sdeace^  and  have 
indeed  become  to  the  brewer  and  trine-grower  as  the 
brightening  sky  to  the  mariner  groping  his  way  in  fog 
and  uncertainty  to  his  haven,  Tbe  grateful  recognition 
of  twenty  years  ftnltfiil  labour  is  due  alike  from  prac^cal 
and  scientific  men  to  the  illustrious  investigator  of  the 
Biology  of  Fermentation,  and  he  certainly  will  not  deem 
it  the  less  hearty  and  alnGeie  if  occasional  exeeption  here 
or  elsewhere  be  taken  to  some  of  his  propositions. 

Before  considering  Fermentation  and  the  recent  views 
promulgated  by  Pasteur  and  Other*  regarding  the  inter- 
esting and  complex  phenomena  grouped  under  this  term, 
it  win  be  useful  to  discuss  the  changes  produced  in  the 
malting  and  mashing  processes  of  the  brewer  as  neces- 
sary precursors  to  the  greater  change  produced  in  Fer- 
mentation properly  so-olled.  Let  us,  then,  examine  fhe 
change  brought  about  by  the  action  of  water  and  heat  on 
the  grain  of  any  of  our  common  cereals — barley,  for 
emnpte ;  if  ttm  be  ground  and  digested  for  a  Ibw  hours 
at  a  temperature  of  60°  C.  with  five  or  six  times  its  weight  of 
water,  it  will  be  found  that  the  whole,  or  nearly  the  whole 
— this  depending  upon  the  comparative  activity  of  the 
albuminous  matters  present— of  the  insoluble  starch  will 
be  clinnged  into  products  soluble  in  water.  By  the  agency 
of  die  albuminom  fennents  or  alterative  .agents  water  will 
be  assimilated  and  datiiae  and  Glucose  and  products  of 
tnmsfonnatfon  intermediate  between  these  will  be  ob- 
tained. 

This  reaction  is  general,  and  applies  not  only  to  the 
grain  of  our  common  oeteals,  but  also  to  od>er  stored-up 
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amylaceous  vegetable  products.  While,  however,  the 
agency  of  heat  and  moisture  saiBoe  to  bring  aboot  diis 

remarkable  change,  it  yet  requires  too  much  time,  and  the 
products  formed  are  not  well  adapted  to  tbe  brewer's 
wants.  Various  albumenoid  bodies,  such  as  the  ptyalin 
in  the  saliva,  and  those  in  the  secretions  from  the  pan- 
creas and  intestinal  canal  in  the  animal  economy  in- 
tensify the  action  of  the  soluble  albnmcnoids  in  ordinary 
bread-stuffs,  and  hence  produce  a  greater  hydration,  and 
therefore  solution,  in  a  given  time.  Now  the  object  of 
malting  is  to  convert  some  of  the  inert  albumenoids  into 
these  more  active  agents  of  change,  and  thus  the  maltster 
avails  lumsdf  of  a  property  existing  throughout  all  vege- 
table tissues,  whereby  previously  storcd-up  insoluble 
amylaceous  matter  is  converted,  through  the  joint  agency 
of  motature,  heat,  and  albumenoid  ferments,  into  solubia 

sugars,  and  used  alon^'  with  sohtble  albamenoid  mattCTS 
for  the  production  of  new  tissues. 

To  produce  an  increase  in  the  albumenoid  ferments  in 
barley— the  grain  chiefly  employed  in  England— the 
maltster  first  steeps  the  grain  in  water  for  a  period  varying 
from  fifty  to  seventy  hours  according  as  the  skin  is  thin 
or  thid^  that  is,  mote  or  less  pervious  to  water.  So  soon 
as  the  desired  amount  of  water  has  been  absorbed,  it  is 
removed  from  the  cistern  and  spread  out  on  the  floor  of 
the  malt-house,  the  temperature  best  suited  for  tbe  pro- 
duction of  soond  malt  being  about  15*  C  The  gendna- 
tion  of  the  grain  commences  and  is  allowed  to  proceed, 
with  occasional  turnings,  until  the  plumule  of  the  yoong 
growing  plant  has  advanced  far  enough  up  tbe  back  of 
the  grain  to  satisfy  the  objects  which  the  brewer  may 
have  in  view.  Thus,  if  a  full  and  somewhat  dextrinous 
ale  be  required,  the  plumule  it  haiely  allowed  to  grow  to 
the  bend ,  or  hridi^  of  the  gnin,  whmas,  if  a  dry  alcoholic 
ale  be  required,  the  growth  is  aHowed  to  proceed  further. 
According  to  the  growth  of  the  plumule,  so  does  the  pro- 
duction of  active  ferment  vary.  This  point  being  obtained, 
the  malt  is  placed  on  the  floor  of  a  kiln,  whereby  further 
growth  is  stopped.  Without  dwelling  with  tOO  much  de- 
tail on  this  malting,  or  germinating,  process,  it  will  be 
osefid  to  consider  here  some  of  the  changes  produced.  In 
the  first  place,  by  the  absorption  of  water  the  grain  swells 
and  the  albumenoid  ferments  previously  existing  in  the 
grain  are  made  soluble,  and  these,  by  the  aid  of  moistnie 
and  heat,  begin  to  act  on  the  starch.  Meanwhile,  a  por> 
tion  of  the  insoluble  albuminous  bodies  are  rendered 
soluble,  and  aid  in  this.conversion  of  starch,  and  at  the 
same  time,  in  conjunction  with  the  transformation  pro- 
ducts of  starch,  serve  to  build  up  the  cell  structures  of  the 
growing  plumule  and  rootlets.  Throughout  the  germinat- 
ing process  carbonic  acid  and  heat  are  evolved  precisely  as 
in  the  snbeequent  praoese  of  die  eanveislon  of  sugar  into 
alcohol.  The  analogy  does  not,  however,  rest  here, 
because  alcohol  is  also  produced  in  small  quantities.  If 
the  growing  grain  be  shut  in  an  air-tight  vessel,  it  will  be 
found  that  as  the  growth  of  the  young  plant  is  sti^ped, 
the  amount  of  alcohol  becomes  largely  increased,  attended 
at  the  same  time  by  the  production  of  a  large  quantity  of 
gas,  the  chief  constituent  being  carbonic  acid.  This  pro* 
ductton  of  alcohol  by  vegetable  cdls  has  already  been 

noticed  in  the  case  of  fruits  by  Lechartier  and  also  by 
Pasteur.  The  enormous  volume  of  carbonic  add  gas 
prodncad  iriflmot  die  intcmntion  UJhtwgf/en  ia  a  liKt 
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of  great  intentt  to  whidi  we  most  again  rtfier  wlwn  con- 
sidering the  action  of  yeast  upon  sugar. 

In  this  germinating  process  wc  have  an  example  of  the 
way  in  which  insoluble  matter  stored  up,  whether  in  the 
seed  or  in  the  tissues  of  a  plant,  becomes  digested  and 
used  for  the  production  of  fresh  tissues.  This  property 
is  not  limited  to  vegetable  organisms  ;  in  animals,  also,  we 
find  »tored-np  matter,  iatty  or  amylaceous,  acted  upon  by 
albumenoid  ferments,  and  being  thus  rendered  sohible, 
become  available  for  the  building  up  of  fresh  structures, 
or  for  the  production  of  beat  by  their  oxidation  in  the 
system,  it  would  lead  us  too  te  to  diacnss  here  the 
manner  and  the  agents  by  which  albuminous  food,  such 
as  Aesh  meat,  cheese,  &c.,  are  made  soluble  in  the  human 
ecooomy.  Suffice  it  here  to  state  that  the  means  by  which 
nature  produces  the  desired  end  of  solution  in  animal  and 
vegetable  alike,  are  moisture,  heat,  and  albumenoid  fer- 
ments. 

The  following  analyses  by  Oodemans  show  the  changes 
prodvoedin  (hemaldng  pnoewand  in  the  snbsatucnt 
drying  on     Itiln :— 


Bailer. 

Mdt. 

Air  dried. 

Air  driad. 

Kih  dfiedl 

Torrefaction  plodnCtS 

Dextrine   

Starch...  ... 
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Albumtnouj  iiubttMices 
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27 
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o-c) 

"■5 
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2-6 
a-? 

Tolal   ... 

lODV 

100*0 

too-o 

100*0 

These  analyses,  though  taade  some  years  since,  and 
diflfering  in  some  points  from  our  eadsting  khowledge,  are 

yet  suflicient  for  our  present  pi;r;)o";e.    We  see  tha«  the 
air- dried  malt,  when  compared  with  the  barley  from  which 
it  was  made,  it  poorer  in  atart^,  and  tidier  in  woodf 

fibre. 

Again,  as  regards  the  changes  in  the  albvmtad4»  bodies, 
stiD  qiMdng  Oodemans,  we  find— 
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Malt. 
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*•« 

O'aS 
o-aS 

»'55 
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9-jo 
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We  notice  that  there  has  been  a  loss  of  some  of  the  albu- 
minous matters  in  the  germinating  process,  but  aft  the 
same  time  an  increase  in  the  soluble  or  active  agents  of 
change,  to  obtain  which  the  malting  process  is  followed. 
Let  us  now  examinL  the  ch.iii)^es  which  the  malt  under- 
goes when  placed  in  the  brewer's  mash  tun  and  submitted 
to  the  notion  of  heat  and  water.  In  Eni^hnd  the  amonat 
ofmter  envloyedvatiea  with  the  nature  of  the  beer  te  be 


made,  it  may  be  taken,  however,  as  liebg  about  twice  tlie 

weight  of  the  malt,  and  the  temperature  of  the  mixture  of 
malt  and  water  varies  from 63°  C.  to  67"  C.  In  the  course 
of  half-an4ionr  the  insoluble  starch  is  converted  into 
soluble  sugars  and  dextrine.  The  infusion  thus  obtained 
is,  however,  too  dextrinous  in  character  for  the  production 
of  dry  alcoholic  ales,  but  as  the  process  continues,  more 
and  more  water  is  assimilated,  and  finally  an  infusion  is 
obtained  rich  tn  alcoho1*yidding  sugars. 

Many  theoretical  exjjlanations  have  been  given,  and 
will  doubtless  yet  be  given,  as  to  the  action  and  the 
products  formed.  V^e  are  indebted  to  the  admirable 
and  sug{,'estive  researches  of  O'Sullivan  for  the  first  clear 
exposition  of  what  takes  place,  or  rather  of  one  of  the 
changes  which  occor.  He  fonmdatestlie  reaction  dies:— 

^*&^  *  "  %ml&  ***  ^*&Si^^ 
and  he  states  that  this  is  the  final  action  of  soluble  fop' 
ments  on  starch.  This  equation,  however,  expresses  only 
what  takes  place  wlien  a  small  quantity  of  malt  acu  on 
starch  paste  at  a  temperature  of  only  40°  C  to  45°  C. 
We  must  rather  assume  the  probability  of  several  changes, 
of  which  Aax  formulated  by  O'Sullivan  is  one.  Thus  if 
the  amount  of  starch  be  large  in  comparison  to  the  active 
albumenoid  fennents,  and  if  the  water  and  time  of  in* 
fasion  be  lessened,  we  obtain  a  solution  liaving  a  redndnff 
power  on  Fehlin^'s  liquid  equal  to  33  percent,  of  glucose. 
On  the  other  hand,  if  the  conditions  be  reversed,  that  is, 
if  we  increase  the  time,  the  amount  of  ferment,  and  tiiC 
water,  we  obtain  an  infusion  havizig  a  redudog  power 
equal  to  66  per  cent,  of  glucose. 

Here,  however,  the  action  ceases,  and  the  so-called 
diastase  of  malt  is  unable  to,  carry  en  the  hydration 
beyond  the  point  last-mentioned,  where  we  obtain  a  solu- 
tion which  reduces  Fehling's  liquii!  to  the  extent  of  two- 
thirds  of  the  reduction  obtained  when  the  starch  is  fully 
hydrated  tqr  wtak  mineral  acids. 

Formulatinr^  the  re.ictiors  according  to  the  t'chli^g 
reducing  products  obtamed  wc  should  have — 

-Li"*? 

this  product  having  a  33-33  per  cent,  reducing  action. 
On  the  ether  hand,  where  we  conthuie  the  action  of 
diiutase  nr  n  longer  periwi  and  with  mora  water,  we 
have— 

(  C.,II„0„  +  2H.O 

this  product  having  4  6666  per  cent,  reducing  power, 
and  being  apparently  the  final  action  of  diastase  on 
starch.  When  the  hydration  of  the  starch  is  effected  by 
dihtte  add  we  obtein— 

ICuHmO,,  ♦  atH;0; 

that  is,  dextrose  having  the  full  rcdui  ir.^;  aLiion. 

O'Sullivan's  dextrine-maltose  reaction  might  similarly 
be  thus  expressed— 

( c„u,.,o„,  -t-  ir,o 

and  gii^  «  pndocl  havinig  a  44*44  per  cenL  ledadi^; 
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action.  If  tbis  be  a  correct  expression  it  follows  that 
there  are  two  odier  poisible  cases  where  one  and  (hree 
molecules  of  water  are  assimilated.  Cane-sugar  and 
lactose  are  isomeric  with  O'SuUivan's  maltose,  and  are 
all  dextro-rotatory.  These  three  sugars  of  the  formula 
CuH^Ou  are  all  further  hydrated  by  the  action  of 
diastase,  yeast  water,  and  dilate  adds. 

Thou;;h  iKtiorant  of  the  molecular  woijjhts  of  starch  v,  c 
may  yet  safely  assume  in  the  expression  (C^Hj^O^,  that 
the  ralae  of  h  mtnt  be  burge,  and  that  a  molecule  of  such 
complexity  will  yield  in  adilition  to  dextrine  several 
sugars  isomeric  with  sucrose  and  with  dextrose,  and  it 
may  be  others  of  greater  hydtatioB.  In  the  brewer's 
mnsh  tun  the  hydration  products  vary  according  to  the 
malt  employed  and  the  extent  to  which  the  making;  pro- 
cen  is  pushed  before  the  kiln  drying  action,  the  more  tA 
the  active  fennent  formed  the  gMSter  the  hydration  in  a 
given  time^  The  amount  of  water  is  an  important  factor 
in  the  hydration  process  ;  the  greater  this  is  within  certain 
liuuli  the  greater  the  hydration  ;  and  lastly,  the  products 
vary  with  the  amount  of  time  given  to  tlie  mashing  or 
hydration  fermentation. 

Thus  we  may  brietly  sum  up  the  changes  produced  by 
the  stateiPeBt  that  the  iniusioa  products  of  starch  will  be 
nuxe  dextrinouSf^Ai  least  altered  according  as  we  lessen 
the  time,  the  amount  of  water,  and  the  growth  of  the 
plumules  in  the  malting  process  ;  and  on  the  other  hand 
the  iafosioo  products  will  be  richer  in  Glucose  (dextrose), 
and  therefore  attenuate  lower  in  the  subsequent  fermenta- 
tion process,  according  as  we  increase  the  amount  of 
water,  the  time  of  iniusioa,  and  the  growth  of  the  plumule. 
The  variations  in  these  directions  introdnoed  in  the 
mashing  pmccs-  in  Kii^lisli  Vircsveries  ure  wiihin  a  narrow 
range,  and  the  products  formed  have  a  reducing  action  on 
Fdtiing'k  Uquid,  vmjriag  fi«ai  50  per  cent  to  55  per  cent, 
of  the  total  hydration  possible  hjr  the  aid  of  adneral 
acids. 

The  use  of  tmmalted  grain  is  prohibited  in  England 
wliercis  cane  sugar  and  Glucose  (made  by  the  action  of 
dilute  auid  on  grain)  are  allowed.  The  variations  in  the 
direction  of  dextrine-increase  were  until  recently  very 
limited,  but  on  the  other  hand  those  in  the  direction  of 
alcohol-yielding  sugars  are  wltilOQt  Bmit. 

Messrs.  O'SuUivan  and  Valentin,  in  a  communication 
to  the  Socie^  of  Arts  (March  17, 1876),  have  recently 
diown  how  the  action  of  dilute  mlphuric  acid  nugr  be  so 
rc},nilatcd  as  to  obtain  O'SulUvaa^  dwHiaMnaltoie  reac- 
tion already  described. 

The  hytatioB  by  the  ageney  of  very  ifilute  sulphuric 
acid  is  carried  on  until  the  liquid  has  a  rotatory  power  of 
171°,  indicating  two  parts  of  maltose  (rotatory  power 
150" ,1  and  one  part  of  dextrine  (rotatonj  powcr  accord- 
ing to  O'SuUivan  -f  213'),  />., 

2  X  150  +  213  „  ^ 
3 

So  soon  as  the  polariscope  indicates  O'SuUivan's  reaction 
to  be  complete,  the  further  hydration  is  stopped  by  the 
addition  of  chalk.  Should  the  mixture  of  dextrine  and 
m:dtose  thus  made  prove  to  yield  a  stable  and  good- 
keeping  beer,  they  wiD  have  contributed  greatly  to  coun- 
ter 1  :  the  evil  tendency  of  recent  legislation  by  which 
beer  more  and  more  alcohohc  has  been  manufactured. 
Having  hriefly  examined  die  hydiatiflB  af  starch  hf 


albumenoid  alterative  ferments  in  the  brewer's  mash-tun, 
we  have  now  to  consider  the  breaking  up  of  the  stiD 
complex  saccharine  products  of  the  reaction  into  bodies 
of  simpler  structure,  such  as  alcohol  and  carbonic  acid, 
which  result  from  the  fermentation  process  properly  so 
called.  Though  it  is  with  alcoholic  fermentation,  with  its 
characteristic  boilintr  or  disengagement  of  carbonic  acid 
that  we  have  chiefly  to  do,  at  the  same  time  other 
products  of  the  decomposition  of  sacdiarine  bodies,  such 
as  acetic,  fatetic,  and  butyric  adds,  must  heeenarlly  be 

considered  before  wt  can  obtain  a  correct  insight  into  the 
phenomena  which  present  themselves  in  the  manufacture 
of  beer. 

Let  us  then  follow  the  products  formed  by  die  hydra* 
tion  of  starch  already  studied. 

The  wort,  as  the  brewer  terras  the  liquid  containing 
the  infusion  products  of  the  mash  tun,  is  drawn  off  from 
the  insoluble  matters  of  the  malt,  and  is  then  boiled  in 
another  vessel  along  with  hops  ;  the  amount  of  this  valu- 
able agent  of  preservation  employed  depending  upon  the 
strength  of  ^  wort^  die  aatove  cf  Che  ptodnct  desired, 
and  the  length  of  time  it  liaa  to  bo  hsgit  before  beiag 
consumed. 

By  mere  boIGng,  some  ef  die  albumiiioos  bodies  are 

rendered  insoluble,  a  further  portion  is  precipitated  by 
the  tannin  of  the  hops,  and  the  resulting  liquid,  being 
thus  deprived  of  some  of  the  albuminoos  food  materially 
is  found  to  be  less  liable  to  subsequent  destructive 
changes.  The  hops  at  the  same  time  yield  a  pleasant 
bitter  principle,  and  essential  oils  which  play  no  slight 
part  in  the  preservation  of  the  manufactured  beer.  Now, 
unlike  the  juice  of  the  grape,  the  Ininsion  of  naH  is  so 
rich  in  albuminous  matters,  that  every  expedient  is 
adopted  to  diminish  these  aids  to  destruction }  hence  the 
process  of  boilfaig,  the  use  of  tannin,  and  die  employment 
in  the  infusion  process  of  hard  water  containint^  salts  of 
Ume.  To  its  water  Burton  chiefly  owes  its  reputation  for 
good  ale.  The  boiled  wort,  when  cooled,  is  placed  in 
fermenting  vessels,  and  yeast  is  added.  This  addition  of 
yeast  is  almost  universal  ;  at  the  same  time  it  must  be 
noted  that  in  the  production  of  Faro  and  Lambick  the 
Belgian  brewer  adds  no  ferment ;  a  similar  practice  was 
at  one  time  mtber  eemraen  in  England,  and  is  even  now 

occasionally  to  be  found  in  Wiltshire.  In  thus  adding  no 
ferment,  the  brewer  follows  the  invariable  practice  of  the 
wine-maker,  who  leaves  die  must  er  pressed  fiAot  to 
spontaneous  fermentation  ;  the  wine-grower  may  reason- 
ably reckon  upon  a  definite  decomposition  of  his  must,  , 
but  the  brewer  who  foUows  this  method  can  foretell  but 
little  of  the  result.  We  shall  presenUy  see  why  the  wine« 
grower's  must  and  the  brewer^s  wort  comport  themselves 
so  diffierenUy  under  apparently  the  same  conditions.  The 
spontaneous  fermentation  of  malt  wort,  even  now  so  little 
practised,  is  doomed  to  be  altogetiwr  discontinued  wiihin 
but  a  few  years. 

The  i:^nglish  brewer,  having  cooled  his  wort  to  a  tem- 
perature varying  fnm.  14*  C.  to  18*  C,  and  having  added 
yeast,  the  fermentation  commences,  the  heat,  unless 
checked,  rapidly  rises,  and  the  yeast  greatly  increases  in 
quantity,  the  larger  portion  of  which  rises  to  the  surface 
of  the  Uquid.  Hence  tliis  is  termed  top  or  surface  fer- 
mentation, in  order  to  distinguish  it  from  the  Bavarian 
process  In  whidi  the  yeast  sinks  to  d»  bottom  of  tho 
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liquid.  The  temperature  of  the  German  bottom  fermenta- 
tion varies  from  5°'5  C.  to  j"  C,  a  temperature  that  can 
only  be  maiatained  by  the  employment  of  laige  quantities 
of  ice. 

The  '•■"/.''i'.v.'  and  AyJ  yeasts  arc  probably  distinct  species. 
M.  .Pasteur,  however,  seems  to  be  in  eiror  in  stating 
(pw  190)  that  the  bottom  yeast  may  be  distiogiddied  1^ 
being  less  spherical  than  top  yeasl.  It  is  true  that  in 
London  and  Edinburgh  yeast  the-  ccUs  will  be  found 
usually  round  ;  hard  water,  however,  such  as  that  at 
Burton,  or  artificially  made  so,  yields  yeast  in  wliich  the 
cells  are  distinctly  ovoid  in  appearance,  resembling  very 
closely  Bavarian  bottom  yeast.  M.  Pasteur  further  states 
(pp.  188  and  193}  that  the  bottom  yeast  yields  a  beer  of 
finer  flavonr,  and  hence  argues  the  replacement  of  ales 
produced  by  top  ferment .ition  by  those  made  on  the 
liavarian  system.  Here  surely  he  must  be  thinkiog 
father  of  tlie  inferior  products  of  the  surface  fermentation 
in  France  and  Germany  than  of  those  of  England  and 
Scotland.  His  assertions  (pp.  12-17)  that  by  bottom  fer- 
mentation store  beers  can  be  produced,  whereas  those 
produced  by  top  fermentation  must  be  consumed  at  once 
and  cannot  be  transported  are  certainly  strange  to  an 
Englishman. 

So  lar  fi<om  these  unfavourable  comparisons  betog  true 
in  an  cases,  the  exact  opposite  is  generally  the  case. 
Bavarian  and  other  boutim  fo rnientation  beers  are  in  fact 
those  which  can  neither  be  preserved  nor  transported 
widioat  the  liberal  employment  of  ice ;  even  that  sent 
from  Vienna  to  London  must  be  kept  cold  artificially 
in  order  to  avoid  rapid  destruction.  As  regards  flavour, 
there  are  many  who  think  a  glass  of  Burton  pale  ale  or  of 
good  old  college  rent  ale  to  be  superior  to  any  Bavarian 
beer.  The  chief  cause  of  the  decline  in  the  production 
of  top  fermentation  beers  on  the  Continent  has  been  the 
want  of  attention  in  the  fermentation  process,  whereas 
the  English  brewer,  especially  the  brewer  of  high-class 
ales,  has  been  unremitting  in  his  attention  to  the  tempe. 
rature  in  fermentation  and  to  the  perfect  cleansing  of  the 
ale»  New  where  sach  attention  is  given  it  is  not  diflkoh 

to  obtain  ales  which  will  keep  a  few  years.  While  object- 
ing to  our  English  produce  being  so  hastily  depreciated 
by  M.  Pasteur,  our  brewers  will  be  the  first  to  avail  them- 
selves of  his  biological  researches  in  order  to  render  their 
produce  more  stable  and  better  flavoured,  without  having 
recourse  to  the  general  adoption  of  the  vaitfy  mora  costly 
system  of  bottom  fenncntiUion. 

Let  us  now  leave  Ais  question  of  the  respective  value 
and  future  development  of  the  two  svi'.ems  of  fermenta- 
tion, and  assume  that  by  either  the  one  process  or  the 
other  we  have  obtained  our  glass  of  beer.  The  question 
now  naturally  presents  itself  to  us,  as  to  others  before  us, 
to  what  is  fermentation  due  ?  Pasteur's  answer  to  this  I 
piopoae  to  discuss  nest  wedc 
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OUR  BOOK  SHELF 

Manual  0/  the  Vertehrixtes  of  the  Norlht  rn  Unil,  d  Sl.it,-  v. 
By  David  S.  Jordan,  M.D.  (Chicago :  Jaoscn,  McClur^,', 
and  Col,  1870^) 

T01S  McAd  woik  omtains  a  short  diagnostic  account  of 
the  whole  of  the  vectdirated  animals  of  the  Northern 
United  Stately  and  hai  been  written,  as  tho  author  teUs 


us,  to  give  collectors  and  students  who  are  not  specialists 

a  rc:uly  merms  of  identifying  the  families,  genera,  and 
species  described.  The  mammals  as  well  as  the  birds  of 
.North  America  have  been  10  .ibly  and  elaborately  treated 
of  by  I'rof.  U.iird,  Dr.  Coues,  anil  others,  ihat  those  who 
arc  studyiiij^  these  branches  of  zoolojjy  w  ill  not  find  this 
smaller  volume  of  special  service,  nevertheless  we  are  not 
acquainted  with  any  work  having  a  range  of  treatment 
which  includes  the  reptilia,  amphibia,  and  fishes  with  the 
two  other  classes.  The  sub-kingdom,  as  well  as  each 
class  and  order,  are  concisely  defined,  and  the  most 
modem  anangement  is  adopted,  based  upon  die  best 
authorities,  the  relative  importance  of  the  cbaracteririne 
features  being  clearly  brought  forward.  The  system  <m 
employing  artificial  keys  so  useful  in  botanical  determina- 
tions, and  so  successfully  employed  by  Dr.  Coues  in  orni- 
thology, is  employed  ihrouj;hout  the  book,  and  will,  no 
doubt,  be  found  to  work  »  i  ;l.  A  glossary  of  the  principal 
technical  terms  used  m  the  Ixidy  of  ihe  buok  is  also 
appended.  As  an  example  of  the  manner  in  which  the 
diraaent  species  arc  described,  wc  will  take  that  of  one  ot 
the  species  of  Fly-catchers  :  "  EmpiitoHax  acadicus  {fim.)^ 
Btdro.  Shall  Gkeen-crested  Fi.v-cai-cher.— Gear 
olivMmsn ;  wtut  bands  bnffy ;  whitish  becoming  yel- 
lowfain  bdow ;  yeuowish  ring  about  eyes  ;  bill  pale  below; 
jirinaaries  nearly  an  inch  longer  than  secondaries ;  second, 
third,  and  fourdi  primaries  nearly  equal,  and  much  longer 
than  first  and  fifth  ;  first  much  longer  than  sixth  ;  L.  6  ; 
VV.  3  ;  T.  2I  ;  Ts.  ij  ;  Tel.  }  ;  E.U.S.  frequent."  To 
n.ituralists  on  this  -.ide  the  Atlantic  the  work  will  be 
found  .a  valuable  one  of  reference  on  account  of  its  inclu- 
sivcncss,  and  a  glance  through  it  makes  us  feel  how  use'ul 
a  umilar  one  on  the  British  vertebrate  fauna  would  prove 
to  students  and  collecton. 

The  Emi^OHt  and  Sporltman  in  Canada.  By  John  J. 
Rowan.   (London:  Stanford,  1876) 

This  is  a  capital  book  in  many  respects.  Mr.  Rowan 
is  himself  an  old  Canadian  settler  and  knows  the 
country  well  in  various  aspects.  He  tells  the  plain 
truth  as  to  the  suitability  of  Canada  as  a  field  for 
emigration,  and  the  intending  emigrant  could  not  get  a 
better  guide  as  to  the  resources  of  the  country,  and  the 
kind  of  settlers  for  which  it  is  adapted.  Mr.  Rowan  is  a 
keen  sportsman  and  has  a  fUr  Knowledge  of  zoology. 
His  descriptions  of  hunting  life  in  Qmada  ate  thoroughly 
interesting  and  abound  with  fresh  information  on  the 
many  animals  which  are  still  to  bo  found  there.  Mr. 
Rowan  is  a  good  observer,  and  some  of  the  information 
which  he  gives  regarding  the  animals  with  whose  habits 
he  is  familiar  may  be  new  even  to  naturalists.  He 
describes,  at  considerable  length,  especially,  the  habits  of 
the  beaver  as  observed  by  himself,  and  adduces  some 
facts  to  show  that  previous  popolar  statements  with 
regard  to  this  animal  must  be  to  some  extent  modified. 
The  volume  will  be  found  of  interest  not  only  to  the 
emigrant,  tho  spoitBnan,  and  the  naturdist,  bat  to  all 
who  love  good  hutting  and  trapping  stories  well  told.  Its 
principal  defect  is  the  want  of  an  index. 


LETTERS  TO  THE  EDITOR 

\Tht  Editor  dots  not  hold  himself  rapi'tisil-lc  for  opinions  cxpres!C\{ 
by  his  corrtspondents.  iXathrr  can  ht  undtrtalf  to  return, 
or  to  eorrapond  v>i/A  tht  iLTiUrt  0/,  rtject*d  manuicriptt, 
NfmHablattmtf  «tM»piuoiu  eammamkaiiiiu.l 

On  a  Mode  of  Investigating  Storms  and  Cyclones 

I  sCAKi  Kl  V  know  anything  mnrc  interesting  in  connection 
with  thi'  iiiv[>;ij-.-iti(pn  of  cyclones  and  of  our  storms  th.an  the 
ihcoreticai  invc.-.tigatioin  of  Kcyc,  Mohn  anrl  (luldlicr;^,  and  llic 
practical  ones  of  Mr.  Clement  \jcy.  Mr.  Ley's  ]i.i[)cr>  m  the 
Journal  of  the  Sacottisli  Mclcorulc^ical  Society,  iv.  66,  149,  330, 
baves^pedallyatlaelsd  aqratteMkn.  We  have  to  snuyihe 
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furro  of  th«  craters,  u  I  mif^bt  call  tlicni,  of  iLc  barvmfeiiic 
depressions,  and  Ihcir  steepncs*  in  different  direclioiu. 

The  loUowing  note  hu  soi]i«  cunnecton  with  this  inquiry,  and 
I  beg  you,  if  jrou  think  it  saitAble,  to  gi«e  it  a  plai.e  tu  j-our 
vUMoofA  joonttl 

In  1874  I  propOMd  to  lay,  as  well  as  it  can  lie  done,  a  plane 
or  plana,  luiviag  luch  a  &lope  as  wuuld  represent  the  barometric 
height  at  loroe  two  diktaiU  ulaces,  and  to  indictt'!  (in  getKlctic 
teratt)  the  fall  inditrike,  or  the  inclination  on  the  hort/onan>l  the 
azimuth  of  the  projection  of  the  perpendicular  on  such  a  plane, 
and  I  still  recommciiil  it.  In  the  Netherlands  where  my  arei  is 
tmall  (see  Jour.  Scot.  Met.  Soc,  iv.  25)  it  i*  always  ea*y  to  find 
nich  a  planr,  ami  of  ciur^e  i;s  pi  rjtciioicular.  Xnw  I  have  in- 
ouiied  whether  the  piojfction  of  th^t  perpemiicular  moved  round 
Ine  horiion  generally  in  a  dirtct  way  (wiih  the  sun)  in  the  same 
manner  a>  M.  T'ove  has  found  that  the  direction  of  the  wind 
does,  and  which  I  demon.-.tratcd  in  /''.v;'-  Ann.,  Ixviii.  417,  553» 
to  be  the  case  thirteen  times  per  annum  in  uur  UtituHe. 

(Jii  cxaminaliun  I  tiiid  tlukt  in  1874  and  1S75  the  prti^icliim 
has  gone  rounii  the  liuri/on  in  a  direct  way  ten  times  more  than 
the  oppusite  way  ;  furlher,  tlm  it  oficn  goes  back  when  the  direc- 
tion of  the  projection  \w\  to  the  south-east,  but  that  when  it  has 
veered  to  be  to  the  iiorlh  west  it  veers  forward  surely  and  quickly 
enough  in  a  direct  way  to  the  cast,  which  is  in  accordance  with 
the  (act  that  when  we  have  a  depression  over  Ireland  or  Scot- 
land It  then  moves  in  llic  dircclion  of  Norway  am!  Finl.iiid,  I 
don'l  think  it  superfluous  to  call  the  attentit<n  of  others  to  this 
re&t  arch,  and  I  propose  to  calculate  the  results  for  other  years 
in  this  respect,  which  is  easily  none  by  means  of  the  Nctlier- 
lands'  Anttuivcs,  and  thus  find  Uuice  a  day  the  direction  and 
■ize  of  the  steepest  gradient. 

Utrecht,  Ueoember  aj,  tS76  fiuvs  Ballot 


Miad  and  Matter 

The  problem,  "  How  ci->nsctouMiess  stands  related  to  the 
material  ori;anisai,"  has  been  aucmptcd  to  be  stdved  by  Mr. 
Duncan,  under  the  head  of  "  Mimt  and  Ma'ter  "  (Natckk, 
vol.  XV.,  p.  78).  Now  thai  a  r.'.oie  exact  jciciilihc  oaminauuii 
has  reconciled  so  many  <iuVeience»  on  this  question,  a  return  to 
the  old  frwrt  method  of  mere  lacifi  ii  itUl  pofcctly  legitimate, 
provided  the  lo^ic  is  sound. 

Admitlinjj  thai  con  ci.tusncss  is  rtUiuJ  to  matter,  and  without 
con^ciidinj;,  for  the  present,  that  it  may  not  lie  a  Halt  oi  matter 
(umier  ccriain  restrictions  o'  the  term),  I  will  content  myself  with 
pointing  out  what  seem  to  be  lallacies  in  this  "  solution."  "  It  is 
as  easy, "  &a}S  Mr.  Iiuncan,  "to  predicate  subjectivity  (suscep- 
tibility tT  conscioi;sucs>  I  of  one  entity  called  matter  as  of  an- 
other entity  called  joul  or  ?]iirit.  It  is  no  more  difficult  lo  con- 
ceive of  matter  being  subjective  than  of  sj-itil  licin^  subjective." 
Let  us  see  if  this  is  or  is  not  pctitio  principii.  It  wan  the 
difficulty,  real  or  apparent,  of  ascribuij;  ccri.ur.  attributes  (men- 
tal) to  matter,  that  demanded  the  supjijiitioii  of  some  support 
other  than  material.  So  that  w  licn  we  say  tliat  spirit  is  alone 
susceptible  to  consciou'ness,  we  merely  ex;>resi  ttiat  matter  is 
not  Ihm  susceptible.  Therefore,  to  allirm  that  the  one  may  be 
as  su<>ccpliblc  to  consciuiisiicss  as  ilic  other  is  to  assume,  tn 
Umine,  that  matter  may  be  susceptible  lo  consciousness,  the 
1Ct}r  probabdity  '.\  IikIi  h  is  to  be  established. 

Mr.  l)uocaii  ue\t  .i:>-erts  that  "  How  ener^'y  is  re'ateel  to  maS 
tCT  ia  all  its  form°,  is  no  less  mysterious  than  how  suhjectivi'.y 
may  be  a  pro(^>erty  of  matter."  Now  every  opj  oncnt  ol  matt- 
riilisin  admits  that  how  energy  ii  nui.'.J  lo  in.uier  is  a  mystery, 
and  avows  that  he  cannot  conceive  ol  t(ii'.>cLiuit,e>.s  as  a  puf  tily 
of  iii..tt!_:  ;  1..;  lie  di:ticulty  of  undtiLtandiM^;  the  vtji,  even  if 
we  \:,:^-'\  It  Li|ii.il  m  both  case*,  cannot  e-tabli^li  .luy  lariiy  of 
pit ili  iity  ;o  th<-  f.ie's  ;  forwhde  we  know  ss  .i  I.il!  ll.a" 
erai.Liy  is  ./  to  matter,  we  do  not  know  as  a  fact  that  sub- 
lettivity  Isuscejitiiuhty  hi  eotisi -.uiisness)  is  a /n'/cr.'v  of  matter. 
Ai>d  even  if  we  put  ihe  ar>;uiiii'm  more  exatt!y,  and  alTirm  that 
wc  know  that  MitijcctiMty,  likr  <  i.ci|.i\  ,  n  r, .v.Vi/ to  mailer,  ftill 
noilnnj;  in  p(  iiit  is  j^-aincil,  feeiiiL;  ih.it  «  iiilt-  we  know  <j//  matter 
in  relation  to  cm  r^jv.  it  is  only  .1  ci.it:.i.i  Imii..  oI  mhIIi  i  (ihe 
human)  which  wcA'/i'^i'  to  be  iclatcd  to  .suh|ectivr,y  -,  lor  il  we 
iurmi.>c  this  of  a  do^,  wc  c.^r.not  kn^r,^,  u  nil  he  tell  us. 

The  next  position,  "  l.am^y  imiy  be  divided.  Why  n<it  sub- 
jectivity?' Would  seem  lo  dciiuiiid  noihiiij;  less  than  absolute 
proof,  siiilc  sul'ieL'.ivily,  <.r  the  biute  of  the  Kf;o,  ajijeais  iiidivi- 
^ible  III  Mrtiieiil  u essential  uiiily.  Vet  1.0  support  isadvaimd 
except  the  forcgomg  usscnion,  which  we  have  seen  is  a  mere 

nm^piioB  OB  we  nde  of  neteriidiHB^  esd  widdi  we  thtill  atxt 


fee  contJiiis  an  adfniiision  aH  b.ji  f.i;ai  to  the  cause  it  advocaiet. 
When  Mr.  Duncan  says,  "How  energy  is  related  to  matter  il 
no  less  mysterious  than  how  subjectivity  may  l>c  a  property  of 
matter,"  l.c  admits  that  we  cannot  understand  either,  while  he 
believes  the  first  because  it  iaa  fact.  Itut  why  should  we  believe 
the  last  ?  Because  we  cannot  understand  il,  and  because  it  is 
not  a  fact  ?  Will  he  admit  that  we  have  advanced  ai.y  ]ir.  o!  of 
■  n  oyster  bcinj;  an  astronomer,  when  we  have  aflirnicd  that  this 
wouid  be  no  more  mysterious  than  the  rclalioii  of  ciicvy  to 
matter?  Yet  his  three  remaining  arguments  go  on  this  ground  : 
they  assume  that  the  probability  of  subjectivity  being  a  property 
of  matter  c«juals  the  fact  of  cncrjjy  being  tclaied  to  matter. 
Kegby  J.  L.  TupPEV 

Solar  Phyeles  at  the  Preeent  Time 

At  the  conclusion  of  hi<  letter  of  the  ist  inst.  (N'.\Tii»E,  vol. 
XV.  p.  1961,  SirG.  U.  Airy  alludes  to  a  paper  of  mine  as  being 
cited  by  nic  (in  my  la«t  letter  to NatUU)  aa  bciac  "in  the 
'  I'hilorophical  Transaciions.'  " 

The  |iaprr  referred  to  ou^ht,  with  '.illle  doubt,  to  have  ap» 
l>cared  theie,  but  diil  not,  and  1  was  most  careful  to  avoid 
implying  that  it  had  ;  ray  word*  bcuc  with  leg^  tOit(aee 
your  pages  157  and  15S)  :  — 

1st,  "which  I  had  the  honour  of  ComaMttiCalillg  10  the  Rt^at 
Soci^y  o''  London  jix  years  a^^o  i "  and 

21.1.  --th.it  pi|>erof  tiz  yean       and  ttill io the haoda of 

t'.ic  l\M>al  Society  }" 

11  jr  is  there  oojr  aMBtioa  of  the  Philosotihical  Transactioaa" 
throughout.  PiAttt  Smyth, 

£diahu]^  Jeaneiy  5       AatraMOMr  Koyal  for  SeoOaad 

Towering  of  BIrda 

SnIPB  fiequcntly  tower— also  pigeons.  I  saw  a  mnlhrd  that 
flew  nearly  nail  a  mile,  towered,  and,  felt  dead,  leal  also 
tower,  but  their  towering  is  different  to  the  ordinary,  as  they  arc 
as  often  alive  as  dead  when  they  talL  I  have  also  lemnrked 
this  in  widgeonr,  and  oaoe  in  a  partridge.  In  the  latter  case  birds 
fell  right  and  lelt,  the  seooad  a  towerer.  It  was  in  heavy  tutmps 
that  had  been  planted  when  mangel  had  misled.  Tbe  tow  erer 
fell  on  an  isolated  maogel  ;  when  picked  up,  he  was  ai  lea>t  ten 
yards  from  the  maagrl  and  nil!  alive.  Some  years  ago  there 
was  a  discassioa  on  this  subjea  ia  Land  and  Water  ot  the  Fitld, 
and  I  think  it  was  shown  it  was  doe  to  pulmonary  hxmorrhavc. 
At  least  I  was  quite  aware  of  the  caai^  aod  that  bead  or  spiue 
iajdrica  had  nothing  to  do  with  it. 

Ovoca,  Irdand  G.  H.  Kinaham 


Rooks  Building  at  Cbristaiaa 

( IN  (  hristmas  morning  I  saw  a  few  mk*  engaged  fa  baUdfaig 
in  a  clump  of  elms  near  my  house.  FoOT  neitt  are  now  in  pro* 
gress,  though  the  gale  of  December  JO  aade  the  rooka  dc^ 
from  their  work.  Duriiiig  the  ten  Tears  (ahovt)  .that  I  have 
watched  their  proceeding*,  t  think  I  hawe  aevcr  seea  thaM  biida 

b.-gin  building  till  February. 

T  may  add  that  our  well-watered  lands  aod  woods  are  beiog 
visited  with  %vild  duck*  tcel*  pceiiit%  and  galls  ia  great 
numlicrs.  C  M.  ImCLUY 

Valentiae^  Ilfotd,  £isc« 

Are  We  Drying  Up  ? 

The  above  question  has  been  asked  in  the  columns  of  N'atI' RK. 
As  a  small  coniribution  towards  an  answer,  it  may  be  slated  that 
at  thia  place  the  two  last  years,  1875  and  1876,  have  been  tlie 
tnro  wettest  in  .t  senesol  l»eiit)-lour  years. 

In  1875,  the  rainfall  w.is  44  05  inches. 
In  1S76  ,,        42  .j2  „ 

The  average  of  twenty*four  years  has  been  33*11  inches. 
Cliftn^  Jemmy  7  Cbomsi  P.  Bvsdbk 


Radiant  Polnta  of  Sfaoetiag  Stare 

In  Dccf  mber,  from  observatiotks  of  163  sliooting  stars  seen  in 
20J  hours'  watching,  chiefly  in  the  evenings,  I  amply  confirmed 
several  of  the  positions  of  radiant  points  as  given  in  my  note 
(Naii'RF,  vol.  XV.,  p.  158),  and  observed  that  several  ol  the 
showers  there  mentioned  weie  actively  continued.  The  centres, 
as  I  gave  them,  of  two  of  these  require  reviti(»,  a*  the  addi« 
ttonu  BMboiB  seen  ia  Deconber  indicate  the  mdiants  with 
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i;r(-:\tc-r  precision  than  tlur  few  I  h.ul  noted  in  November.  The 
new  radiant  in  Sextans,  I  now  <lc<luceal  K.A.  14S  ',  I)ecl.  2"  N., 
anil  that  at  t  I.conis,  as  near  Crater  K.A.  165",  Decl.  6  S.  The 
metfor>  from  these  new  showers  are  very  rapid  and  white,  hau- 
«lly  Icavn  t;  bn};ht  streaks  for  2  or  3  tMS.  in  their  path. 

Ashley  Down,  lihstol,  Januaiy  2  W.  Dkknino 


ALEXANDER  BAIN 

IT  is  with  much  renret  that  we  announce  the  death  of 
Mr.  Alexander  Bato,  wUeh  took  place  at  Glasgow 
on  Jannary  3.  To  many  of  our  readers  hu  name  is  per- 
haps unknown,  and  yet  the  ioventiont  of  Mr.  Bain,  made 
when  tdqjiaphy  was  ib  iu  infnncy,  were  of  the  very 
highest  importance.  They  were  pcrhnps  made  too  soon. 
Mr.  Bain  himself  never  reaped  the  benefit  of  them,  and 
would  have  died  in  gtrat  poverty  had  it  not  been  for  a 
pension  of  80/.  a  year  obtained  for  him  from  Mr.  Glad- 
stone chieily  through  the  exertions  of  Mr.  C  \V.  Siemens, 
Sir  William  TbofDSOB,  and  the  Sode^  of  Td^raph 
Engineers. 

One  of  the  most  important  services  of  Mr.  Bain  to 
telegraphy  was  the  reinvention  of  the  method  of  makinvt 
use  of  "hodies  of  natural  waters"  "to  complete  the 
electric  circuit  by  layins  a  single  insulated  wire  be- 
tween the  given  stationsi,  bkHm:  at  v»A  end  a  metallic 
brash  Iflunmed  in  tbe  water.*^  In  1838  Stcinheil  dis- 
covered the  use  of  tbe  earth  for  completing  a  dreoit 
instead  of  a  return  wire,  but  docs  not  appear  to  have 
taken  steps  to  bring  his  discovery  into  notice,  or  to  re- 
move the  prejudices  with  which  ;i  discovery  so  startling 
would  naturally  be  met.  Mr.  Bain  seems  to  have  csta- 
bli:>hed  the  principle  for  himself,  and  he  ])ul)lished  it 
in  a  patent  of  1 841,  by  Wri^jht  and  Bain,  for  *'  Improve- 
ments in  applying  electricity  to  control  railway  engines 
and  carriages,  to  mark  time,  to  give  signals,  and  to  print 
intelligence]  at  diiTerent  places."  It  is  imposrible  to  say 
bow  large  a  part  of  the  completeness  of  ow  present  tele- 
graphic system,  particularly  o(  oor  submarine  telegraphic 
MWien),  IS  due  to  this  great  diseomy  of  Stdnbeil  and 
Bain. 

An  early  inventkoby  Mr.  Bain,  was  that  of  the  electro- 
chemical telegraph.  This  was  patented  in  1846.  P-tper 
clv-  mically  prepared  is  drawn  unticr  a  metallic  style  which 
nibs  upon  it.  As  long  as  there  is  no  current  passing  in  the 
line  the  paper  comes  away  ifoin  tlie  style  unmarkeil,  but  \ 
each  signal  sent  through  the  line  passes  l>y  tiie  style  to 
the  prepared  paper  and  leaves  a  mark.  Combinations 
of  dots  and  dashes,  as  in  the  Morse  system,  formed  Mr. 
Bain's  alphabet. 

At  litst  the  signals  were  sent  by  hand  by  a  simple  con- 
tact key,  but  Mr.  Bain  soon  found  bis  system  capable  of 
receiving  signals  at  fax  Jiighcr  speed  than  dwt  of  tbe 
ftsteit  hand  sending.  He  was  thus  led  to  the  invendon 
of  automatic  methods  of  transmitting  signals  of  which  one 
is  the  basis  of  the  most  important  method  at  present  in  l 
use.  A  slip  of  paper  is  perforated  with  holes  arranged  in 
g^oup^,  forming  the  letters  required  in  accordance  with 
ihc  code  of  signals.  This  slip  is  passed  between  a  metallic 
roller  and  a  contact  point.  As  long  as  the  contact  point  is 
separated  from  the  roller  by  the  paper  slip,  no  current 
passes  in  the  line.  But  when  one  ot  the  puforated  holes 
cones  under  tbe  contact  point,  the  point  falls  in  and 
makes  contact  with  tbe  metallic  roller.  The  circuit  is 
tiius  closed,  and  a  signal  is  sent. 

This  apparatms  was  tried  before  OMmniltoes  of  tbe  In- 
stitnte  and  of  tbe  Legislative  Assembly  at  Paris.  Through  1 
a  line  between  Pans  and  Lilie,  a  message  of  282  words 
was  sent  The  time  Uken  w.-is  fifty-two  seconds!  The 
fastest  automatic  receiving  by  mechanical  instniments  of 
the  most  refined  modern  construction,  such,  for  example, 
as  the  instruments  of  Whealstone,  docs  not  commonly 
reach  100  words  per  minute.  We  hear  from  Sir  William 
Thomson,  in  his  recent  address  to  the  British  Associa- 
tion, that  he  saw  in  America  "  Edison's  Automatic  Tde>  | 


t,Tai)h  delivorinr;  1,057  words  in  57  seconds— this  done  by 
the  electro  chemical  method  of  Bain."  That  Mr.  Bain's 
method  was  not  received  in  England  caniMK  but  be  re- 
garded as  a  great  misfortune. 

These  were,  pet hipb,  Mr.  Bain's  principal  inventions, 
but  there  are  others  oif  such  importance  that  they  well 
deserve  notice.  Several  of  his  patents  relate  to  the 
keeping  of  time  by  clocks  controlled  or  driven  electrically 
bv  a  standard  clock.  Jones' system,  now  so  largely  used  ta 
Knglandfis  based  upon  the  system  of  Bain.  He  invented  the 
earth  battery  in  1843,  or  r.ithcr  reinvented  it,  as  Gauss  and 
Steinbcil  had  previously  obtained  a  current,  after  the  dis- 
cover>'  by  Stcinheil  of  using  the  earth  for  a  return  wire, 
making  one  of  the  earth  plates  of  zinc  and  the  other  of 
copper.  In  1844  he  patented  ingenious  apparatus  for 
registering  the  progress  of  ships  and  for  taking  soundings. 
Vanes  caused  to  rotate  by  ttie  motion  of  the  "log"  or 
"  sounding  fly,"  through  the  water  were  employed,  and  an 
electrical  method  of  observing  tbe  result  on  board  was 
employed.  Tbe  saane  patent  describes  apparatus  Cor 
givmg  warning  when  the  temperature  of  the  hold  of  a 
ship  rises  above  a  certain  point  An  electric  circuit  was 
em  ployed,  which  w.is  closed  by  the  expansion  by  heat  of 
mercury  contained  in  a  tube.  The  current  jiassing  in  the 
circuit  traversed  coils  which  formed  an  elertro-magnet. 
A  pointer  or  alarm  connected  with  the  magnet  gave  the 
required  warnin;;.  This  method  is  now  very  commonly 
employed  for  tire  alarms ;  and  moditications  of  it  have 
been  proposed  for  giving  wamh\g  of  overheating  in  the 
bearings  Ol  machinery. 

He  nad  also  an  electric  meibod  of  pbying  a  Ireyed 
instrument  at  a  distance  on  mora  than  one  organ 
or  piano  at  a  time ;  and  be  applied  bis  perforated 
paper  to  the  automatic  playing  of  a  wind  instru- 
ment, such  as?  an  organ.  For  this  purpose  the  paper, 
properly  puni  hucl,  w.is  dr.iwn  between  the  opcnin^js  of 
the  wind  chest  and  the  ojienings  ot  the  notes  to  be  played 
upon.  Whenever  and  as  long  .as  ^here  was  a  punched 
hole  of  the  paper  between  the  wind  chest  and  the  pipe 
the  note  of  the  i)i()e  sounded.  When  iheic  w  as  a  blank 
space  between  the  wind  chest  and  pipe  the  pipe  was 
silent. 

In  his  later  years  Mr.  Bain's  inventions  have  been  in- 
considerable. Some  years  ago  he  was  stricken  down  with 
paralysis.  He  died  at  the  age  of  sixty-sis,  on  the  second 
day  of  this  year,  in  tbe  Home  for  Incurable^  Btoombill, 
near  Glasgow. 


PHOTOGRAPHS  OF  THE  SPECTRA  OF 

VEX  US  AXD  a  LYR.'E 

SINCE  the  spring  of  1872  I  have  been  making pboto* 
graphs  of  the  spec  tra  of  the  stars,  planets,  and  moon, 
and  particularly  among  the  stars,  of  o  Lyra:  and  a  Aqtlilse^ 

with  my  28-inch  reflector  and  12-inch  refractor.  In  the 
photograph  of  a  Lyrx,  bands  or  broad  lines  arc  visible  in 
the  violet  and  ultra-violet  region,  unlike  aiiytlung  iti  the 
solar  spectrum.  The  research  is  difficult,  and  consumes 
time,  because  long  exposures  are  necessary  to  itn|Kess 
the  sensitive  plate,  and  the  atmosphere  is  rarely  in  the 
best  condition.  The  im.agc  of  a  star  or  planet  must  be 
kept  motionless  for  from  ten  to  twenty  minutes,  and  hence 
the  driving-dock  of  the  telescope  is  scverdy  taxed. 

During  last  summer  I  obtained  some  good  results,  and 
in  October  took  photographs  of  tbe  spectrum  of  Venus, 
which  show  a  large  number  of  lines.  I  am  now  studying 
these  pictures,  and  have  submitted  them  to  the  inspection 
of  several  of  my  scientific  friends,  .among  others,  Pro- 
fessors Barker  Langley,  Morton,  and  .Siliiman.  There 
seems  to  be  in  the  case  of  Venus  a  weakening  of  the 
spectrum  towards  H  .uul  above  th.it  line  of  the  same  cha- 
racter <is  that  1  have  photographically  observed  to  take 
place  in  the  spectrum  of  the  sun  near  sunset. 

New  York,  December,  1876  He.vrv  Draper 
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ON  THE  STUDY  OF  BIOLOGY*^ 

IT  is  my  duty  to-night  to  speak  about  the  study  of  l'>iolo;::y, 
and  while  il  may  ijc  that  there  arc  many  among  you  \v \w 
•Trc  quite  familiar  with  that  study,  >ct  as  a  lecturer  of  some 
staniling,  it  would,  I  know  by  experience,  be  vciy  bad 
policy  on  niy  part  to  suppose  such  to  be  extensively  the 
case.  On  the  contrary.  I  must  imagine  that  there  are  many 
of  you  who  would  like  to  know  what  Biology  is  ;  that 
there  will  be  others  who  have  that  amount  of  informa- 
tion, bnt  would  neverthelett  eladly  learn  why  it  should  be 
worth  their  while  to  study  Bialogjr ;  and  yet  others,  agaio, 
to  whom  these  two  points  are  clear,  but  iriio  desire  to 
learn  how  ihev  had  best  study  it,  and  finally  when  they 
had  best  study  it ;  and  I  shall  address  myself  to  the 
endeavour  to  <;ive  you  some  answer  lo  these  four  ij  ie^- 
tions — what  lliology  is,  wliy  it  should  he  studied,  how 
it  should  be  studied,  and  whvn  it  bhould  be  suidied. 

In  the  first  place,  in  respect  to  what  Biology  is,  there 
are,  I  believe,  some  persons  who  imagine  that  the  term 
"  Biology "  is  simply  a  new-fangled  denomination,  a 
neologism  in  short,  for  what  used  to  be  known  under  the 
title  of  "Natural  History,"  but  I  shall  try  to  show  you,  on 
the  contrary,  that  the  word  ii  the  eqiKiiioii  of  the  growth 
of  science  during  the  last  200  yeaii|  and  came  into  enst- 
cnce  half  a  century  ago. 

At  the  revival  of  learning,',  knowledge  was  divided  into 
two  kirds — the  knowledge  of  nature  and  the  knowledge  of 
man  ;  for  it  was  the  current  idea  then  (and  a  great  deal 
of  that  ancient  conception  still  remains)  that  there  was  a 
sort  of  essential  antithesis,  not  to  say  antagonism,  between 
nature  and  man  ;  and  that  the  two  had  not  very  much  to 
do  with  one  another,  except  that  the  one  was  oftentimes 
exceedingly  troublesome  to  the  other.  Though  it  is  one 
of  the  nlient  merits  of  our  great  philosophers  of  the 
seventeenth  centniy,  that  they  lecnpiise  but  one  scientific 
method,  applicable  uike  to  man  and  to  nature^,  we  find  this 
notion  of  the  existence  of  a  broad  distinction  between 
r.Uure  and  m.in  in  the  writinijs  of  Bacon  and  Hobbes  of 
Malmesbury  ;  and  I  have  brouijht  with  me  that  famous 
work  which  is  now  so  httle  known,  greatly  as  it  deserves 
to  be  studied,  "The  Leviatli.in,"  la  order  that  I  m.iy  put 
to  you  in  the  wonderfully  terse  and  clear  language  of 
Thomas  Hobbes,  what  was  his  view  of  the  matter.  He 

"^he  register  of  knowkdge  of  fact  is  called  history. 
Whereof  there  be  two  sorts,  one  called  natural  history ; 
which  is  the  history  of  such  facts  or  effeeu  of  nature  as 
have  no  dependence  on  man's  will ;  such  as  are  the  his- 
tories of  metals,  plants,  animals,  regions,  and  the  like. 
The  other  is  civil  history  ;  which  is  the  histocy  of  the 
voluntary  actions  of  nien  lu  commonwealths." 

So  that  all  history  of  laci  \vas  divided  into  these  two 
great  groups  of  natural  and  of  civd  history.  The  Royal 
Society  was  in  course  of  foundation  about  the  time 
that  Hol>bes  was  writing  this  book,  which  was  published 
in  1651,  and  tiiat  Society  is  termed  a  "  Society  for  the 
Advancement  of  Natural  Knowledge,"  which  is  nearly  the 
same  thing  as  a  "  Society  for  the  Advancement  of  N  atural 
History."  As  time  went  on,  and  the  various  branches  of 
human  knowledge  became  more  dJstinctty  devetoped  and 
separated  front  one  another,  it  was  found  that  SOmnwere 
much  n  ore  susceptible  of  precise  mathematical  treatment 
than  otiiLrs.  The  publication  of  the  "  Principia  **  of 
Newton,  \>hich  probably  gave  a  greater  stimulus  to  phy- 
sical science  than  any  work  ever  published  before,  or 
which  is  likely  to  be  published  hereafter,  showed  that 
precise  mathematical  methods  were  applicable  to  ihoic 
branches  of  science  such  as  astronomy,  and  what  we  now 
call  physics,  w  hich  occupy  a  very  large  portion  of  the 
domain  of  what  the  older  writers  understood  by  natural 
history.  And  inasmuch  as  the  partly  dedncttve  and  partly 

<  A  lecture  by  Prof.  Huxley.  ddtfOCdat  tkaSMtthKOMlngtm  MtHMIB 
OB  SMtunlay,  DsMnber  16,  i»7& 


experimental  methods  of  treatment  to  which  Newton  and 
others  subjected  these  branches  of  hum.in  know!edi,'e, 
showed  that  the  phenomena  of  nature  which  brlomjed 
to  them  were  susceptible  of  explanation,  and  therebv 
came  within  the  reach  of  what  was  called  philosophv  " 
in  those  days;  so  much  of  this  kind  of  knowledge  as  was 
not  included  under  astronomy  came  to  be  spoken  of  as 
"  natur.al  philosophy  " — a  term  which  Bacon  had  emploved 
in  a  much  wider  sense.  Time  went  on,  and  >  ct  otner 
branches  of  science  developed  themselves.  Chemistry 
took  a  definite  shape,  and  as  all  dMM  teiences,  such  «s 
astmnomy,  natural  philosophy,  and  chemist*  y,  were  sus- 
ceptible either  of  mathematical  treatment  or  of  experi- 
mental trcattnont,  orof  both,  a  great  di:^tinc'ioii  was  drawn 
between  •.lu-  expcruncntal  branches  of  what  had  prcviouily 
been  called  natural  history  and  the  observational  branches 
— those  in  which  experiment  was  (or  appeared  to  be)  of 
doubtful  use,  ant!  where,  at  that  time,  mathematical 
methods  were  inapplicable.  Under  these  circumsiances 
the  old  name  of  *' NatOial  History"  stuck  by  the  resi- 
duum, by  those  phenomena  which  were  not,  at  that  time, 
susceptible  of  mathematical  or  experimental  treatment ; 
that  is  to  say,  those  phenomena  of  nature  which  come  now 
under  the  geiieral  heads  of  physical  geography,  geology, 
mineralogy,  the  history  of  plants,  and  the  history  of 
animals.  It  was  in  this  sense  that  the  term  was  under- 
stood i)y  the  great  writers  of  the  middle  of  the  last  century 
—  HutVon  and  Linna;us— by  Huffon  in  his  great  work,  tKe 
"  Histoire  Naturelle  Gdndrale,"  and  by  Linn.cus  in  his 
splendid  achievement,  the  "Systcma  Naturx."  The  sub- 
jects they  deal  with  are  spoken  of  as  *'  Natural  History," 
and  they  called  themselves  and  were  called  "  Naturali»i9.'' 
Hut  you  irill  observe  that  this  was  not  the  original  meaning 
of  these  terms ;  but  that  they  liad,  Iqr  this  um^  acquired 
a  signification  widely  diflierent  from  that  which  they  pos- 
sessed primitivdy. 

The  sense  in  which  **  Natural  History  "  was  used  at  the 
time  I  am  now  speaking  of  has,  to  a  certain  extent,  en- 
dured to  the  present  day.    There  are  now  in  existence,  in 
some  of  our    northern    universities,   chairs  ot    "  Civil 
and  Natural    History,"  in   which   "Natural  History" 
is    used  to  indicate  exactly  what  Hobbes  and  Il.icon 
meant  by  that  term.    There  arc  others  in  which  the 
unhappy  incumbent  of  the  chair  of  Natural  History  is, 
or  was,  still  supposed  to  cover  the  whole  ground  of  geo- 
logy and  mineralogy,  sookgy,  perhaps  even  botany  in 
bis  lectures.  But  as  science  made  the  roarveUous  pro- 
gress which  it  did  make  at  the  latter  end  of  the  last  and 
the  beginning  of  the  present  century;  thinking  men  began 
to  discern  that  under  this  title  of  **  Natuial  History"  there 
were  included  ver>  heterogeneous  constituents — that,  for 
example,  geology  and  mineralogy  were,  in  many  respects, 
w  idely  diiferent  from  botany  and  /oology  ;  that  a  man  mi};lit 
obtain  an  extensive  knowledge  of  the  structure  and  func- 
tions of  plants  and  animals  without  having  need  to  enter 
upon  the  study  of  geology  and  mineralogy,  and  vi.e 
versd;  and,  further,  as  knowledge  advanced,  it  became 
clear  that  there  was  a  great  analogy,  a  very  dose  alliance, 
between  those  two  sciences  oi  botany  and  soology  which 
deal  with  living  beings,  while  they  are  mnch  more  widely 
separated  firom  all  other  studies.  It  is  due  to  Buffim  to 
remark  that  he  clearly  recognised  this  great  fcct.  He 
says  :  "  ces  deux  genres  d'etres  organises  [les  aoimaux  et 
les  veg<ftaux]  ont  beaucoup  plus  dc  propnc-t^s  communes 
que  dc  differences  r^clies."    Therefore,  it  is  not  won- 
derful that,  at  the  beginning  of  the  present  century,  a\.A 
oddly  enough  in  two  different  countries,  and  so  tar  a-,  I 
know,  without  any  intercommunication,  two  fiinous  hkii 
clearly  conceived  the  notion  of  uniting  the  sciences  which 
deal  widl  living  nutter  into  one  whole,  and  of  de.din^  with 
them  as  one  discipline.   In  fact  I  may  say  there  vsere 
three  men  to  whom  this  idea  occurred  contemporaneously, 
although  thcM  ware  but  two  who  carried  it  into  efSoct,  and 
only  one  1A0  tiMtad  it  out  completely.  The  penons  to 
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nhem  I  refer  were  die  emfoent  pbysiologiat  Bichat,  tbe 
greet  naturellst  Lamarck,  in  France ;  and  a  disHntniishrd 

German,  Trcviranus.  Bichat '  assumed  the  existmcc  of  a 
spccinl  group  of  "  physiolr^gical"  sciences.  Lamarck,  in 
a  work  published  in  tSci,*  for  the  first  time  made  use  of 
the  n  unc  "  ISiologie "  from  the  two  Greek  words  which 
-;  ■  nify  a  discourse  upon  Hfe  and  Hvinj;  tliinjj^.  Al):)ut  the 
same  time,  it  occurred  to  Treviranus  that  all  those 
sciences  which  deal  with  living  matter  are  essentially  and 
fundamentally  one,  and  oupht  to  be  treated  as  a  whole, 
and,  in  the  year  iSo::,  he  published  the  first  volume  of 
what  he  also  called  "BiolQgie."  Treviranus't  great 
merit  conristi  in  this,  that  lie  wwrfced  oat  bb  idea,  and 
wrote  the  very  remarkable  book  to  which  I  refer.  It 
consists  of  six  volumes,  and  occupied  its  author  for  twenty 
years — from  1802  to  1822. 

That  is  the  origin  of  the  term  "  Riolnjjy,"  and  that  is  how 
it  has  come  about  that  all  clear  thinkci ,  and  lovers  of  con- 
sistent nomenclature  have  substitutt  li  Un  the  old  confusing 
name  of"  Natural  History,"  which  h.is  conveyed  so  many 
meanings,  the  term  "  Biology  '  which  denotes  the  whole  of 
the  sciences  which  deal  with  living  things,  whether  they 
be  animals  or  whether  they  be  plants.  Some  little  time 
ago — in  the  course  of  this  year,  1  think— I  was  favoured 
.by  a  learned  daMic,  Dr.  Ftdd  of  Norwich,  with  a  dis> 
qtilshioD,  in  whidi  he  endeavoared  to  prore  that,  from  a 
philological  point  of  view,  neither  Treviranus  nor  Lamarck 
had  any  right  to  coin  this  new  word  "Biology"  for  their 
purpose  ;  thru,  in  fact,  the  Creek  word  "!'.ios"had  rr  lntion 
only  to  lium.m  li'e  and  huni.in  atT.\irs,  and  that  a  diHerent 
word  was  employed  when  they  wishi^d  to  fpc  ik  of  the  life 
of  animals  nnd  pl;inis.  So  Dr.  P"icld  tells  us  we  are  all 
wrong  in  us  n^-  the  term  biology,  and  that  we  ought  to 
employ  another,  only  unluckily  he  is  not  quite  sure  about 
the  propriety  of  that  which  he  proposes  as  a  substi- 
tute. It  is  a  somewhat  bard  one— xootocology.  I  am 
sorry  we  are  wroDg,  because  we  are  Hhely  to  continue  so. 
In  these  matters  we  must  have  some  sort  of  "  Statute  of 
Limitations.*  When  a  name  has  been  employed  for 
half-a-centtiry,  persons  of  authority '  have  been  using  it, 
and  its  sense  has  become  well  understood,  I  am  atraid 
that  peo;>l'-  will  go  on  usinf  itf  whatever  the  weight  of 
piulol();;ical  objection. 

Now  that  wc  h.ive  arrived  at  the  ori;,;in  of  this  word 
"  Biology,"  the  next  point  to  consider  is  :  What  ground 
docs  it  cover?  I  have  said  that  in  its  strict  technical 
sense  it  covers  all  the  phenomena  that  are  exhibited  by 
livinig  things,  as  distinguished  from  those  which  are  not 
living ;  but  white  that  is  all  very  well  so  long  as  we  ooofinc 
leli        "  ■ 


live*  to  the  lower  animals  and  to  plants,  it  lands  us  in 
a  vciy  considerable  difficaliy  when  we  reach  the  higher 
iwms  of  living  things.  For  whatever  view  we  may  enter- 
tain about  the  nature  of  man,  one  thing  is  perfectly  certain, 
that  he  is  a  living  creature.  Hence,  if  our  definition  is  to 
be  interpreted  strictly,  we  must  include  man  and  all  his 
ways  and  works  under  the  head  of  Biology  ;  in  which  case 
we  should  find  that  psychology,  j)o'i;ics,  and  political  eco- 
nomy, would  be  absorbed  into  the  province  of  Biology. 
In  f  u:t,  civil  history  would  be  merged  in  natural  history. 
In  strict  logic  it  may  be  hard  to  object  to  this  course, 
because  no  one  can  doubt  that  ne  mdinicnts  and 
outlines  of  our  own  mental  phenomena  are  traceable 
among  the  lower  animals.  They  have  thdr  economy  and 
their  polity,  and  if,  as  is  always  admitted,  tiie  ponty  of 
bees  and  ue  commonwealth  of  wolves  nil  within  the 
purview  of  the  biologist  proper,  it  becomes  hard  to 
•ay  triiy  we  should  not  include  therein  human  afiairs, 
which  ill  10  maiqr  caiei  resemble  those  «f  the  bees  in 


•  Sm  tli«  dhiiiictimi  bMNH     ■'■dneis  phviiquet''  nd  tb*  "1 
ptqruotociqDC*  "  IB  iIm    AmtoMl*  O^tele,"  itoi. 
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SntHce  ff  Ltfr,  has  (rftcii  bcca  uxd  and  ha*  of  laic  bccoa*  not 


zealous  getting  and  are  act  without  a  certain  parity  in  (he 
proceedings  01  the  wolves.    The  real  feet  is  that  we 

biologists  are  a  self-sacrificing  people ;  and  inasmuch  as, 

on  a  moderate  estimate,  there  are  about  a  quarter  of  a 
n'.ihi  11  "lilfcrcnt  species  of  animaU  :md  plants  to  know 
aljout  .,Iri.,i'!y,  wc  feel  that  wc  h.ive  more  than  sutncient 
territory.  There  h.ts  Ixren  a  sort  ot  pr.iciic.il  convention 
by  which  wc  give  up  to  a  dirfcrcr.t  branch  of  science  what 
Bacon  and  Hobbcs  would  have  cillcd  "Civil  History." 
That  branch  of  science  has  constituted  itself  under 
the  head  of  Sociology.  I  may  use  phraseology  which 
at  present  will  be  well  understood  and  say  that  we  have 
allowed  that  province  of  Biolocy  to  become  autononuMis ; 
but  I  should  like  yon  to  RcoUect  that  that  is  a  nnifioe, 
and  that  you  should  not  be  surprised  If  It  occasionally 
happens  that  you  see  a  biologist  trespassing  upon  ques- 
tions of  philosophy  or  politics ;  or  meddling  with  human 
education;  because,  after  all, that  is  a  partof  hiflkiiigdam 
which  he  has  only  voluntarily  forsaken. 

Havip.g  tiow  defined  the  inc.iiKnj,'  o(  the  word  liiology, 
and  having  indicated  the  j;eneral  scope  of  Biological 
Science,  I  turn  to  my  second  question,  which;  is — 
Why  should  we  Study  Biology  .*  Possibly  the  time  may 
come  when  that  will  seem  a  very  odd  question.  That 
we^  liviiw  creatnreiL  should  not  feel  a  ceruin  amount  of 
interest  in  what  it  u  that  constitutes  our  life  will  even* 
tually,  under  altered  ideas  of  the  fittest  objects  of  human 
inquiry,  seem  to  be  a  singular  phenomenon  ;  but  at 
present,  jiid,;:i,,;  hv  tin-  practice  of  tea^  hers  and  educators, 
this  woulii  seem  to  be  a  ni.i'.ter  lii.iLiJuti  not  ccniccra  us  at 
all,  I  propose  to  put  before  you  a  few  coiisulerations  which 
1  dare  say  many  of  you  will  be  faniih.ir  with  already,  but 
which  \vill  sutT:ce  to  show — not  fuily,  because  to  demon- 
strate this  point  fully  would  take  a  great  many  lectures— 
that  th<:re  are  some  very  good  and  substantial  reasons 
why  it  may  be  advisable  that  we  should  know  something 
about  this  branch  of  human  learning.  I  myself  entirely 
aeree  with  another  sentiment  of  the  philosopher  oif 
Malmeshuiy,  "that  the  scope  of  aU  speculation  is  the  per- 
formance of  some  action  or  thing  to  be  done,"  and  I  have 
not  any  very  great  respect  for,  or  interest  in,  mere  knowing 
as  such.  I  judge  of  the  value  of  liumin  |jiii-uits  by  their 
bearing  upon  human  interests  ;  in  other  words,  by  their 
utility,  hut  I  should  like  that  wc  should  quite  clearly  un- 
derstand what  it  is  that  we  mean  by  this  word  ''  utdtty." 
Now  in  an  Englishman's  mouth  it  generally  means  thatoy 
which  wc  get  pudding  or  praise,  or  bjth.  1  have  no 
doubt  that  is  one  meaning  of  the  word  utility,  but  it  by 
no  means  includes  all  I  mean  by  utility.  I  think  that 
knowledge  of  every  kind  is  useful  in  proportion  as  it 
tends  to  give  people  right  ideas,  which  are  essential  to 
the  feundation  of  right  practice,  and  to  remove  wrong 
ideas,  which  are  the  no  less  cssertial  foundations  and 
fertile  mothers  of  every  description  of  error  in  prac- 
tice. Ai:d  inasmuch  as,  whatever  practical  people  may 
say,  this  tvorld  is,  after  all,  absolutely  governed  by 
ideas,  and  vtry  often  by  the  wildest  and  most  h\po. 
thctical  ideas,  it  is  a  matter  of  the  very  greatest 
importance  that  our  theories  of  things,  and  even  of 
thines  that  seem  a  long  way  apart  from  our  daily  Uves, 
should  be  as  far  as  possible  true,  and  as  far  as  pos- 
sible removed  lirom  error.  It  ia  not  only  in  the  cooner 
practical  sense  of  the  word  "utaiqr,''  but  in  this  higher  and 
broader  sense  that  I  measure  the  value  of  the  study  of  bio- 
logy by  its  utility,  and  I  shall  try  to  point  out  to  you  that  you 
will  feel  the  nee<!  of  some  knowlej^e  of  biolOjjy  at  a  gieat 
many  turns  of  this  present  nineteer.tli  c -ntury  life  of  ours. 
For  example,  most  of  us  lay  t;re,it  .T:id  very  just  stress, 
upon  the  conception  which  is  entertained  ol  the  posi- 
tion of  man  in  this  universe  and  his  relation  to  the  rest 
of  n.iture.  We  have  almost  all  of  us  been  told,  and  most 
of  us  hold  by  the  tradition,  that  man  occupies  an  isolated 
and  peculiar  position  ia  nature :  diat  though  he  is  in  the 
world  he  is  not  «f  the  world)  tint  Us  rdaStons  to  things 
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about  him  ;irc  of  a  remote  character,  that  his  ori>;in  is 
recent,  his  dunition  likely  to  be  short,  and  that  he  is  the 
great  central  (ijjure  round  which  other  thinjjs  in  this 
world  revolve.  Hut  this  is  not  what  the  biologist  tells  us. 
At  the  present  moment  you  will  be  kind  enough  to  separate 
me  firom  them,  because  it  is  in  no  way  essential  to  my 
aigument  just  now  that  I  should  advocate  their  views. 
Dont  suppow  that  I  am  saying  this  for  the  purpose  of 
cseaping  the  respmisibility  ot  their  bdieis»  because  at 
other  times  and  m  other  places  I  do  not  think  that  point 
has  been  left  doubtfttl ;  but  I  want  clearly  to  point  out  to 
you  that  for  my  present  argument  they  may  all  be  wrong  ; 
nevertheless,  niy  .ir^umcnt  will  hoU  ;,'ood.  The  biolr).;ists 
tells  \is  thut  .all  this  is  an  entire  mist.ike.  They  ti:tn  to 
the  physic. il  orj;.inisalion  of  man.  They  examine  his 
whole  structure,  his  bony  frame,  and  all  that  clothes  it. 
They  resolve  him  into  the  finest  panicles  into  which  the 
miotOSCOpe  will  enable  them  to  break  him  up.  They 
consider  the  performance  of  his  various  functions  and 
activities,  and  they  look  at  the  manner  in  which  he  occurs 
on  the  stirface  of  the  world.  Then  they  tuia  to  other  ani- 
mals and  takin$;  the  first  handy  domestic  animal— say  a 
do},'— tluy  profess  to  be  able  to  demonstrate  that  the 
;^n;lly^is  nf  tl.c  doj;  leads  them,  in  gross,  to  precisely  tl'.e 
Sitnic  re^iiUs  .is  the  analysis  of  the  m.in  ;  that  tht_y  find 
almost  idcntic.Tlly  the  same  bones,  having  the  s.anie  lela- 
tions  ;  tl;.U  they  cm  n.imc  the  muscles  ol  the  do,(  by  the 
nnnics  ot  the  muscles  of  the  mm,  and  the  nerves  of 
the  dog  by  those  of  the  nerves  of  the  man,  and  that 
SOCh  structures  and  orj(;ans  of  sense  as  we  find  in  the 
man  such  also  we  find  in  the  dog  ;  they  analyse  the  brain 
and  spinal  cord,  and  they  find  that  the  nomendattue  which 
fits  the  one  answers  for  the  other.  They  carry  t'.cir 
microscopic  inquiries  in  the  case  of  the  dog  as  far  as 
they  c.\n,  and  they  find  that  his  body  is  resolvable  into 
the  same  elements  as  those  of  the  man.  Moreover,  they 
trace  back  the  doj;'b  and  the  man's  development,  and  they 
find  that,  at  a  certain  staj;e  of  their  existence,  the  two 
creatures  are  not  dislin^' aishablo  the  one  from  the  other  ; 
ihcy  find  that  the  do>;  aiul  his  kind  have  a  certain  distri- 
bution over  the  surf  icc  of  the  world  comparable  in  its 
way  to  the  distribution  of  the  human  species.  What  is 
true  of  the  dog  they  tell  us  is  true  of  all  the  higher 
animals ;  and  they  assert  that  for  the  whole  of  these  crea- 
tures they  can  lay  down  a  common  plan,  and  regard  the 
man  and  the  dog,  and  the  horse  and  the  ox  as  Btnor  mo- 
difications of  one  great  fiindamental  unity.  Moreover, 
the  ;nve>*.i:^'ationb  of  the  l.ist  three-quarters  of  a  century 
h.r.'c  |jrii\ed,  they  tell  us,  ihu  simil.ir  inquiries  carried 
out  through  all  the  ditt'erenc  kinds  of  aniiiKiis  which  arc 
met  with  in  nature  will  lead  us,  not  in  one  stniight  series, 
but  by  many  roads,  step  by  step,  gradation  by  gr.id.ition, 
from  man,  at  the  summit,  to  specks  of  animated  jelly  at 
the  bottom  of  the  series ;  so  that  the  idea  of  l.eibaitz 
and  of  Bonnet,  that  animals  form  a  great  scale  of  being, 
in  which  there  are  a  series  of  gradations  from  the  most 
complicated  form  to  the  lowest  and  simplest ;  that  idea, 
though  not  exactly  in  the  form  in  wUch  it  was  propounded 
by  those  jjhilo.iuphers,  turns  out  to  be  substantially  concct. 
More  than  this,  when  biologists  pursue  their  investigations 
into  the  vegetable  world,  they  tind  th.a  llicv  cati,  11;  tlic 
s  ime  way,  follow  out  the  structure  oi  ilie  pLmt  iron,  tlie 
ino-.;  ^i;;:n,tic  .iiid  complicated  trees  down,  throut.^h  a 
similar  scries  of  gradations,  until  they  arrive  at  specks 
of  animated  jelly,  which  they  arc  puzzled  to  distinguish 
from  those  specl»  which  they  reached  by  the  animal  road. 

Thus,  biologists  have  arrived  at  the  conclusion  that  a 
fundaxMntal  tiniformity  of  structure  pervades  the  antmal 
and  vegetable  worlds^  and  that  plants  and  animals  differ 
from  one  another  simply  as  modifications  of  the  same 
great  general  plan. 

A„a;n,  they  tell  us  the  same  story  in  regard  to  the  study 
of  function.  They  admit  the  large  and  important  inter- 
val whicb,  at  the  present  time,  separates  the  manifesta- 


tions  of  the  mental  faculties  observable  in  the  higher 
forms  of  mankind,  and  even  in  the  lower  fornis,  such  as 
we  know  them,  mentally  from  those  exhibited  by  other  ani- 
mals ;  but,  at  the  same  time,  they  tell  us  that  the  foun- 
dations or  rudiments  of  almost  all  the  faculties  of  man 
are  to  be  met  with  in  the  lower  animals  ;  that  there  is  a 
unity  of  mental  faculty  as  well  as  of  bodily  structure,  and 
that,  here  also,  the  difference  is  a  diiTerenoe  of  degree  and 
notofkind.  I  said  **almostaU,''forafeason.  Amoagthe 
many  distinctions  which  have  been  drawn  between  the 
lower  creatures  and  ourselves,  there  is  one  which  is  hardly 
ever  insisted  on,*  but  which  may  be  very  fitly  spoken  of 
in  a  place  so  largely  devoted  to  an  as  that  in  which 
we  are  assembled.  It  is  this,  th.it  while  among  various 
kinds  of  animals  it  is  [lossible  to  discover  traces  of 
all  the  other  faculties  of  man,  especially  the  faculty  of 
mimicry,  yet  that  particular  form  of  mimicry  which  shows 
itself  in  the  imitation  of  form  either  by  modelling  or 
by  drawing  is  not  to  be  met  with.  As  far  as  I  know, 
there  is  no  sculpture  or  modelling,  aiul  decidedly  no 
painting  or  drawing,  of  animal  origw.  I  mention  the 
fact,  in  order  that  such  comfort  may  be  derived  therefrom 
as  artists  may  feel  inclined  to  take. 

If  wh.it  the  biulu^;:  ,;!  tell  us  ia  true,  it  will  be  needful 
for  us  to  get  rid  uf  our  erroneoas  conceptions  of  m  in  and 
of  his  place  in  nature,  and  substitute  right  ones  lor  ihem. 
liut  it  is  impossible  to  form  any  judgment  as  to  wiiether 
the  biologists  are  right  or  wrong  unless  we  are  .ible  to 
appreciate  the  nature  of  the  arguments  which  they  have 
to  offer. 

One  would  almost  think  that  this  was  a  self-evident 
proposition.  I  wonder  what  a  scholar  would  say  to  the 
man  who  should  undertake  to  criticise  a  dilBciilt  passage 
in  a  Greek  play  but  who  obviously  had  not  acquainted 

himself  with  the  rudiments  of  Greek  grammar.  And  %  ct 
before  giving  positive  opinions  about  these  high  questions 
of  Hiology  people  not  only  don't  seem  to  think  it  necessary 
to  be  acquainted  \er.h  the  grammar  of  the  subject,  but 
they  have  not  even  mastered  the  alphabet.  N  oli  hnJ  cr.ii- 
cism  and  denunciation  showered  about  by  persons  who 
not  only  have  not  attempted  to  go  throu..;h  the  discij)ltiie 
necessary  to  enable  them  to  be  judiceSf  but  have  not  even 
reached  that  stage  of  emergence  from  ignorance  in  which 
the  knowledge  that  such  a  disciphne  is  necessary  dawns 
upon  the  mind.  I  have  had  to  watch  with  some  atten- 
tion—in fiMt  1  have  been  favoured  with  a  good  deal  of 
it  myself— the  sort  of  critidam  with  wfaidi  biologists  and 
biological  teachings  are  visited.  1  am  told  every  now  and 
then  that  there  is  a  "brilliant  article'"  in  so-and-so,  in 
which  we  are  all  demolished.  I  used  to  re.id  these  tli:n.,s 
once,  but  1  am  getting  old  now,  ami  I  h.ive  ce.iscii  10 
attend  very  much  to  this  cry  of  "woli."  When  one  does 
read  any  of  these  productions,  wh;U  one  finds  gencr.illy, 
on  the  face  of  it,  is  that  the  bnih. uu  critic  is  devoid  of 
even  the  dements  of  biological  knowledge,  and  that  his 
brilliancy  is  like  the  light  given  out  by  the  crackling  of 
tboms  under  n  pot  of  which  Solomon  speaks.  So  far  as 
I  leooUeet  Sokoum  makes  use  of  that  image  for  purposes 
of  comparison;  but  I  wont  proceed  further  into  that 
matter. 

Two  tli'u.t^s  must  be  obvious  :  in  the  first  place,  that 
every  ni.iii  x'.iio  has  the  interests  of  truth  at  heart  must 
earnestly  desire  that  every  well-founded  and  just  criticism 
that  can  be  made  should  be  nwule  ;  but  that,  in  the  second 
place,  it  is  essential  to  anybo<ly's  being  able  to  bcnetit  by 
criticism  that  the  critic  should  know  what  he  is  t.alking 
about  and  be  in  a  position  to  form  a  mental  image  of  the 
facts  symbolised  by  the  words  he  uses.  If  not|  it  is  as 
obvious  in  the  case  of  abiotogical  aignmeat  as  it  is  in  that 

>  I  thinlc  UmI  Fln£  AllnniMi  the  fim  to  draw  atMntioo  to  it. 

3  Galileo  wai  traubted  by  ■  Wtt  of  pcapU  wbooi  he  C4U«d  "paper  phlTo- 

luphcu."  Iiecau»e  ihey  fancied  ihji  ilie  true  rejclinu  ur  nature  t.j  l.j 
det-jcitd  by  the  cullatioii  uC  icxli.  The  ucc  !■.  nui  cslirici,  bui.  .  >  i  ■  M. 
bfin^i  iotiJt  iu  "  wiods  of  Uoctnoc  "  by  wluUi  tiw  wcattbctcock  hcuU  ;im0us 
M  an  MKh  «a«aMd> 
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of  a  historical  or  philological  discussion,  tfiat  such  critfcism 
is  a  mere  waste  of  time  on  the  part  of  its  author,  and  whollj 

undcserv'inr:  of  attention  on  the  part  of  those  who  arc  criti- 
cised. Take  it  then  as  an  illustration  of  the  importance  of 
biolo;;tcal  study,  that  thereby  alone  are  men  able  to  form 
soinething  like  a  rational  conception  of  what  constitutes 
valuable  criticism  of  the  teachings  of  biolo^iets.' 

Next,  I  may  mention  another  bearin^^  of  biological 
knowledge — a  more  practical  one  in  the  ordinary  sense  of 
the  word.  Consider  the  theory  of  infectious  disease. 
Surely  that  is  of  interest  to  all  of  us.  Now  die  theor^^  of 
infectious  disease  is  rapidly  toeing  dtlddated  by  biological 
study.  It  is  possible  to  produce  from  among  the  lower 
animals  cases  of  devastating  diseases  which  have  all  the 
appearance  of  our  infectious  diseases,  and  which  are  cer- 
tainly and  unmistakably  caused  by  living  organisms.  This 
fact  renders  it  possible,  at  any  rate,  that  that  doctrine  of 
the  causation  of  infectious  diseaje  which  is  known  under 
the  name  of  "  the  germ  theory"  may  be  well-founded; 
and  if  so  it  must  needs  lead  to  the  most  important  prac- 
tical measures  in  dealing  with  those  most  terrible  visita- 
tions. It  may  be  well  that  the  general  as  well  as  the 
professional  public  should  have  a  sufficient  knowledge  of 
Diological  truths  to  be  able  to  take  a  latiooal  interest  in 
the  discussion  of  such  problems,  and  to  see,  what  I  think 
they  may  hope  to  see,  thai^  to  thote  who  possess  a  wtSt- 
cient  elementary  knowledge  of  Biolog]r,  tfiqr  aie  OOt  all 
quite  open  questions. 

Let  jTie  mention  another  important  practical  illustration 
of  the  value  ol  biolot;ical  study.  Within  the  last  forty  ytars 
tl.L  I'fuory  of  agriculture  has  been  revolutionised.  The 
veseirches  of  Licbig,  and  those  of  our  own  Lawcs  and 
Gilbert,  have  had  a  bearing  upon  th.at  branch  of  industry 
the  importance  of  which  cannot  l>e  over-estimated  ;  but 
the  whole  of  these  new  views  have  grown  out  of  the 
better  explanation  of  certain  processes  which  go  on  in 
plants,  and  which  of  coarse  form  a  part  of  Ae  subject- 
matter  of  Biology. 

I  might  go  on  mtlltiplying  these  examples,  but  I  see 
that  the  clock  won't  wait  for  me.  and  I  must  therefore 
pass  to  the  third  question  to  which  I  reierrcd  ;— Granted 
that  Hiology  is  something  worth  studying',  what  is  the  l^est 
way  of  studying  it  }  Here  I  must  point  out  that,  since  llio- 
lo^'y  is  a  ])hysieal  science,  the  method  of  studying  it  must 
needs  be  analoj;ous  to  that  which  is  followed  in  the  other 
physical  sciences.  It  has  now  long  been  recognised  that  if 
a  man  wishes  to  be  a  chemist  it  is  not  only  necessary  that 
he  should  read  chemic.il  books  and  attend  chemical  lec- 
tures, but  that  he  should  actually  for  himsdf  perform 
the  fundamental  experiments  in  tbe  labmvtory,  and  know 
exactly  what  the  words  whidi  be  finds  in  his  books  and 
hears  from  bis  teacher3,mean.  If  he  does  not  do  that  he  may 
read  till  the  crack  of  doom,  but  he  will  never  know  imich 
about  chemistry.  That  is  what  every  chemist  will  tell  yo^, 
and  the  physicist  will  do  the  same  for  his  branch  of 
science.  The  great  changes  and  improvements  in  physical 
and  chemical  scientific  education  which  have  taken  place 
of  late  have  all  resulteil  from  the  rombination  of  practical 
teaching  with  the  reading  of  bof  ks  jud  with  the  hearing 
of  lectures.   The  same  thing  is  true  in  Biology.  Nobody 

■  Some  criiio  do  not  ewn  Itlw  dicMobk  to  read.  I  bare  rennilv  been 
niljiircil  with  miicli  iolcnDityt  to  IW*  pnUidy  why  I  Yam  "  changed  **  my 
b}-li>ir.ii  .t^  to  th«  wIh  of  the  pataweuiocieal  •vidcnee  of  the  OBeamaee  m 

CVoluUUD. 

To  linn  my  refly  U,  Why  tHoiild  I  when  that  ^tAtfincot  «a>  nude  mvcb 
yr«nai:o?  An  addrcu  delivered  from  the  PrcudcntMl  Clk^ of  ihc Ocelli 
gicai  Society  in  1870  may  b«  said  10  be  a  public  document,  inaunuch  ai  it 
not  only  aiipeaml  id  thc7owr>rii/of  that  Icirned  body,  but  wiu  rc-publi»hcd 
in  1873  in  a  volume  of  "Criti()ue>  and  Addresne',"  to  i>'hi<.b  my  cunie  is 
attached.  Therein  will  lie  fouii'i  u  pteiiy  full  it.ilrmcnt  of  mv  rea.a  »  for 
CDIIOcLiticii!  two  pru^usitiuii^  :  (t  I  that  "  mIicii  we  turn  to  tire  liiglicr  Vertf' 
ttrahit  the  rr»ulis  of  rcccut  mvestigiitiousp  however  w<  may  »ift  and  criticise 
then,  *eem  to  m,-  to  leave  a  cle.>r  baiaace  w  favetir  of  the  «««lMioa  of  HTiac 
'      '  and  (a»  that  the  c»*e  of  the  hone  u  oee  which 


fonib  one  frotn  another 

"will  -.XAUii  risnraiis  critiLisni." 

'I  l.uv  I  da  n:>t  Me  ciciirty  in  -.l  u:     ..y  I  ...m  W  mhI  In  }  : 
bpiiiiuu,  except  in  ihe  way  of  mteowfyuig  it,  when  10  c<..uwauen< 

accuanlum  of  ainilar  cndeace  liaee  iS|a,  I  lecoulyivaht  ociU 
cwnioMi  M  Mt  wwin  tcnow  ~~ 


cJ  my 
uence  of  the 


iriD  ever  know  anything  about  Biology  except  in  a  dilet- 
tante "paper-philosopher"  way.whocontents  nimself  with 
reading  books  on  botany,  -".)oio};y,  and  the  like  ;  and  the 
reason  of  this  is  iiniplc  ami  c.isy  to  understand.  It  is  that 
all  language  is  merely  s\ni>)oliea|  of  the  things  of  which 
it  treats  ;  the  more  complicated  the  thin^^s,  the  more 
bare  ii  the  s\mbol,  and  the  more  its  verbal  dehnitioa 
requires  to  be  supplemented  by  the  information  derived 
directly  from  the  mmdling,  .and  the  seeing,  and  the  touch- 
ing of  the  thing  symbolised :— that  is  resUly  what  is  at  the 
bottom  of  the  whole  matter.  It  is  piam  common  sense,  as 
all  truth,  in  the  long  mn  is  only  common  seme  darificd. 
If  you  want  a  man  to  be  a  tea  merchant,  you  don^  tdl 
him  to  read  books  about  Giina  or  about  tea,  but  you  put 
him  into  a  tea-merchant's  office  where  he  has  the  handling, 
the  fmeUing,  and  the  tasting  of  tea.  Without  the  sort  of 
knowledge  which  can  be  gained  only  in  this  practical 
way  his  exploits  as  a  tea  merchant  will  soon  come  to  a 
bankrupt  termination.  The  "  paper-philosophers  "  are 
under  the  delusion  that  physical  science  can  be  mastered 
.as  liter.iry  accomplishments  arc  acquired,  but  unfor- 
tunately it  is  net  so.  \<yw  may  read  any  quantity  of 
books,  and  you  may  be  almost  as  ignorant  as  yon  vera 
at  starting,  if  you  don't  have,  at  the  oack  of  your  minis, 
the  change  for  words  in  dctmite  images  vhioi  can  only 
be  acquired  throui;)\  the  operation  of  your  observing 
faculties  on  tbe  phenomena  o(  nature. 

It  maybe  said  : — "That  is  all  very  well,  but  you  told 
us  just  now  that  there  arc  probably  something  like  a 
(|uarter  of  a  million  different  kinds  of  living  and  extinct 
animals  and  pl.ir.ls,  and  a  human  life  could  not  suffice 
for  the  examination  of  one-li(tieth  part  of  all  these."  That 
is  true,  but  then  comes  the  great  convenience  of  the  way 
things  are  arranged ;  which  is,  that  although  there  are 
these  immense  numbers  of  different  kinds  of  living  things 
in  existence,  yet  they  are  buiU  up,  after  all,  iqKMi  mar- 
vellously few  plans. 

There  are,  1  suppose,  about  100,000  species  of  insects, 
if  not  more,  and  yet  anybody  who  knows  one  insect — if  a 
properly  chosen  one — will  be  able  to  have  a  very  f.dr  con- 
ception of  tlu;  structure  of  the  whole.  I  do  not  mean  to 
I'.e  will  know  that  s  ructurc  thoroughly  or  as  well  as  it 
is  ilesirahlc  he  should  kno.v  it,  but  he  will  have  enough 
re.il  knowkil-e  to  er.a'jlL-  huii  to  understand  what  he 
reads,  to  have  genuine  images  in  his  mind  of  those 
structures  which  become  so  variously  modified  in  all  the 
forms  of  insects  he  has  not  seen.  In  fact,  there  are  such 
things  as  types  of  ftmn  among  animals  and  vegetables, 
and  for  the  purpose  of  getting  a  definite  knowledge  of 
what  constitutes  the  leaoiag  modifications  of  animal  and 
plant  life  it  is  not  needful  to  examine  more  than  a  com* 
parativcly  smalt  number  of  animals  and  plants. 

I.et  me  tell  you  wh.at  we  do  in  the  biological  labora- 
tory in  the  building  adjacent  to  this.  There  I  lecture  to 
a  class  of  stuilents  daily  for  about  tour-and-.i-half  months, 
and  my  chus  h.ive.  of  course,  their  it  xt-books  ;  but  the 
essenti.d  part  of  the  whole  tcachm;;,  and  that  which  I 
regard  as  really  the  most  important  part  of  it,  is  a  labo- 
ratory for  practical  work,  whldi  is  simply  a  room  with 
all  the  materials  arranged  for  oidinaiy  dissection.  We 
have  tables  properly  arranged  in  regard  to  light,  micro- " 
scopes,  and  dissecting  instniments,  and  we  work  threegb 
the  stmcture  of  a  certain  number  of  animals  and 
pilants.  A-i,  for  example,  among  the  plants,  we  take  a 
yeast  plant,  a  Protococats,  a  common  mould,  a  Ciuua,  a 
fern,  and  some  ilowerin;.;  i  ;  .-nong  anim.ils  we  ex- 
anime  such  things  as  an  uiii.i  ija,  a  iciliiilLt,  and  .a 
fiesh  w.Tter  polype.  Wc  dissect  a  .'•tar  lish,  an  earth- 
worm, a  spa  l  a  squid  and  a  fresh-water  mussel.  We 
examine  a  lobster  and  a  ctay  lisli,  and  a  black  beetle.  We 
go  on  to  a  common  skate,  a  cod-tibh,  a  frog,  a  tortoise,  a 
pigeon,  and  a  rabbit,  and  uat  takes  us  about  all  tbe  time 
we  have  to  give.  The  purpose  of  this  course  is  not  to 
malw  skilled  dissectors,  but  to  give  eveiy  student  a  dear 
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and  definite  conception,  by  meant  of  aente-images,  of  the 
characteristic  structure  of  each  of  the  leading  modifica- 
tions of  the  animal  kingdom  ;  and  that  is  perfectly  pos- 
sible, by  going  no  further  than  the  length  of  that  list  of 
forms  which  I  have  enumerated.  If  a  man  knows  ttie 
Structure  of  the  aninnls  I  have  racntioncH,  he  has  a  clear 
and  exact,  however  limited,  ap])nhen5ion  of  the  essen- 
tial features  of  the  organisation  of  all  those  great  divi- 
sions of  the  aninud  and  vegetable  kingdoms  to  which 
the  fonn*  I  liave  mentioned  severally  beloPK'.  And 
it  then  becomes  possible  for  him  to  read  with  profit, 
because  every  time  he  meets  with  tlM  name  of  a  stmc- 
tixe,  he  has  a  itSe^  inafe  in  Us  mind  of  what  the 
name  means  in  die  partictilar  creatmre  he  is  muBng  about, 
and  therefore  the  rcadinj'  is  not  mere  reading.  It  is  not 
mere  rciictition  of  words  ;  but  even'  term  employed  in 
the  cicscription,  we  will  say,  of  a  horse  or  of  an  clej)hant, 
will  call  up  the  image  of  the  things  he  had  seen  m  the 
rabbit,  nil  he  is  able  to  form  a  distinct  conception  of 
that  whit  h  he  has  not  seen  as  a  modification  of  that 
which  i  c  h.;s  seen. 

I  find  this  system  to  yield  excellent  results ;  and  I 
have  DO  hesitation  whatever  in  saying,  that  any  one  who 
has  ^one  tluongh  such  a  oonrse^  attentively,  is  in  a  better 
positioa  to  ftraa  a  conception  of  the  great  truths  of 
Biology,  espedally  of  morphology  (which  is  what  we 
chiefly  deal  with),  than  if  he  had  merely  read  all  the 
books  on  that  topic  put  together. 

The  connection  of  this  discourse  with  the  Loan  Col- 
lection of  Scientitic  Apparatus  arises  out  of  the  exhibition 
in  that  collection  of  certain  aids  to  our  laboratory  work. 
Such  of  you  as  have  visited  that  very  interesting  collection 
may  have  noticed  a  series  of  diagrams  and  of  prepara- 
tions iUnstrating  the  structure  of  a  frog.  Those  diagrams 
and  preparations  have  been  made  for  tiie  use  of  the  stu- 
dents in  the  tiiotogieal  labocatoty.  Simihu-  diagrams  and 

gcpamtioo*  illattrating  the  structure  of  all  the  otiier 
ims  of  life  we  examine,  are  either  made  or  in  course  of 

preparation.  Thus  the  student  has  befnre  hin\  first,  a 
picture  of  the  strutiure  he  ou>;ht  to  see,  secondly,  the 
structure  itself  worked  out  ;  and  if  with  these  aids,  and 
such  needful  explanations  and  practical  hints  as  a  de- 
monstrator can  supply,  he  cannot  make  out  the  f.n  ts  tor 
himself  in  the  matehaJs  supplied  to  him,  he  had  better 
take  to  some  other  poniidt  than  that  of  biological 
science. 

1  should  have  been  glad  to  have  said  a  few  words  about 
the  use  of  museums  in  the  study  of  Biolog)',  but  I  see  that 
my  time  is  becoming  short,  and  I  have  yet  another  ques- 
tion to  answer.  Nevertheless  1  must,  at  the  risk  of  weary- 
ing you,  say  a  word  or  two  upon  the  important  subject 
of  museums.  Without  doubt  there  are  no  helps  to 
the  study  of  Biology,  or  rather  to  some  branches  of  it, 
which  are, or  may  be,  more  important  than  natLtal  history 
museums  ;  but,  in  order  to  take  this  place  in  re^.trd  to 
Biology,  thty  must  be  museums  of  the  future.  The  n  u- 
seums  of  the  present  do  not  do  by  any  means  so  much 
lor  us  tlwy  might  dOi  I  do  not  wish  to  particularise, 
but  1  dare  say  many  of  y«n  seeking  knowledge^  or  in 
the  laudable  desire  to  eraptoy  a  hoUday  usefully,  have 
visited  some  great  nattnal  history  museum.  You  have 
walked  through  a  quarter  of  a  mile  of  animals  more  or  lets 
well  stuffed,  with  their  long  names  written  out  unHcrncath 
them,  and,  unless  your  experience  is  very  ditfcrent  from 
that  of  most  people,  the  upshot  of  it  all  is  that  you  leave 
that  splendid  pile  with  sore  feet,  a  bad  headache,  and  a 
general  idea  th.at  the  animal  kintjdom  is  a  "  mighty  ni.uc 
without  a  plan."  I  do  not  think  that  a  museum  which 
hrinfll  about  this  result  does  all  that  may  be  reason- 
abbr  expected  of  such  an  institution.  What  is  needed  in  a 
cwection  of  natiural  history  is  that  it  should  be  made  as 
accessible  and  as  useful  as  iwsaibk^  on  tlie  one  hand  to 
tbcfeneral  public,  and  on  Oe  odier  to sckntiiic  worims. 
That  need  is  90t  met  by  cnistnctiag  a  sort  of  happy 


hunting-ground  of  miles  of  glass  cases,  and,  under  the 
pretence  of  exhibiting  everything,  putting  the  maximum 
amount  of  obstacle  in  the  way  of  those  who  wish  pro- 
perly to  sec  anything. 

What  the  public  want  is  e.asy  and  unhindered  access  to 
such  a  collection  as  they  can  underst md  and  appreciate; 
and  what  the  men  of  science  want  is  similar  access 
to  the  materials  of  science.  To  this  end  the  vast 
mass  of  objects  of  natural  history'  should  be  divided 
into  two  paitS— Meopen  to  the  public,  the  other  to  men 
of  science,  every  day.  The  ibcmer  dtviaion  should  ex- 
emplify all  the  more  important  and  interesting  forms  of 
life.  Explanatory  tablets  should  be  attached  to  them, 
and  catalogues  containing  clearly-written  popular  ex- 
positions of  the  [general  significance  of  the  objects 
exhibited  shui:ld  he  provided.  The  latter  should  con- 
tain, packed  into  n  comparatively  small  space,  in  rooms 
adapted  for  working  purjiose^,  the  objects  of  purely 
scientific  interest.  1  ur  <  \ain|)le,  we  will  say  I  am  an 
ornithologist.  I  go  to  examine  a  collection  of  birds.  It  is 
a  positive  nuisance  to  have  them  stuffed.  It  is  not  only 
sheer  waste,  but  I  have  to  reckon  with  the  ideas  of  the 
bird-stuffcr,  while,  if  I  have  the  skin  and  nobody  has 
interfered  with  it  I  can  fbnn  my  own  judgment  as  to  what 
tfie  bird  was  tike.  For  ornithological  purposes  what  is 
needed  is  not  glass  cases  full  of  stuffed  birds  on  perches, 
but  convenient  drawers  into  each  of  which  a  great  quan- 
tity of  skins  will  go.  They  occupy  no  great  space  and  do 
not  require  any  expentliture  beyond  their  original  cost. 
But  for  the  purpose  of  the  public,  who  want  to  learn 
indeed,  but  do  not  seek  for  minute  and  technical 
knowledge,  the  case  is  different.  What  one  of  the 
general  public  walking  into  a  collection  of  birds  desires 
to  see  is  not  all  the  birds  that  can  be  got  together. 
He  does  not  want  to  oompue  a  hundred  niecies  of  the 
sparrow  tribe  side  liy  side;  but  he  wishes  to  know 
what  a  bird  is,  and  what  are  the  great  modifications  of 
bird  structure,  and  to  be  able  to  get  at  that  knowledge 
easily.  What  will  best  si  r-,  e  his  jjurposc  is  a  compara- 
tively small  number  of  birds  c.irelully  selected,  and  artis- 
tically, as  well  as  accurately,  set  up  ;  with  their  different 
ages,  their  nests,  their  young,  their  eggs,  and  their  skele- 
tons side  by  side  ;  and  in  accordance  with  the  admirable 
plan  which  is  pursued  in  this  museum,  a  tablet,  telling 
the  spectator  in  legible  characters  what  they  are  and  what 
they  mean.  For  the  instruction  and  recreation  of  the 
public  such  a  typical  collection  would  be  of  far  greater 
value  than  any  many«cred  imitation  of  Noah's  ark. 

Lastly  comes  the  question  as  to  when  biological 
study  may  best  be  pursued  I  do  not  see  any  valid 
reason  why  it  should  not  be  made,  to  a  certain  extent,  a 
part  of  ordinary  school  training.  I  h.ivc  lonj,'  advoe.itcd 
this  view,  and  I  am  perfectly  certain  that  it  can  be  carried 
out  with  ease,  and  not  only  with  ease,  but  with  very  con- 
siderable profit  to  those  who  arc  taught  ;  but  then  such 
instruction  must  be  adapted  to  the  minds  and  needs 
of  the  scholars.  They  used  to  have  a  very  odd  way 
of  teaching  the  classical  languages  when  I  was  a  boy. 
The  first  task  set  you  was  to  learn  the  rules  of  the  Latin 
grammar  in  the  Latin  language— that  being  the  language 
you  wen  gdiy  to  team !  I  thought  then  that  thtt  was 
an  odd  way  ofleaminp:  a  language,  but  did  not  venture 
to  rebel  .a-ainst  the  judgment  of  my  superiors.  Now, 
perhaps,  I  am  not  so  modest  as  1  was  then,  and  I 
allow  inyelf  to  think  that  it  was  a  very  absurd 
fashion.  But  it  would  l)c  no  less  absurd  if  we  were 
to  set  about  teaching  Biology  by  pi-.f.ii.i;  into  (he  li.ands 
of  boys  a  series  of  definitions  of  the  classeb  and  orders 
of  the  animal  kingdom,  and  making  them  repeat  them 
by  heart.  That  is  a  very  favourite  method  ol  teaching, 
so  that  I  sometimes  fancy  the  spirit  of  the  old  classical 
system  has  entered  into  the  new  scientific  system,  in  wiiich 
case  I  would  much  rather  that  any  pretence  at  sdoiific 
teaching  wcfB  abolidied  altngether.  What  leaUy  has  to 
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be  done  is  to  get  into  the  young  mind  some  notion  of 
what  aniinal  <uid  vegetable  life  is.  You  have  to  consider 
ill  tliii  matter  practical  convenience  as  well  us  other 
things.  Tbane  are  difficulties  in  the  way  of  a  lot  of 
boys  making  messes  witb  slues  and  souls;  it  migbt 
not  node  ia  pnedce>  But  taere  is  a  voy  a>nvc- 
nientuid  bandy  animal  wbicb  everybody  has  at  hand, 
and  that  is  himself ;  and  it  is  a  very  easy  and  simple 
matter  to  obtain  common  plants.  Hence  the  broader  facts 
of  anatomy  and  physiology  can  be  taught  to  younp 
people  in  a  very  real  fashion  by  dealing  with  the  broad 
facts  of  human  structure.  Such  viscera  as  they  cannot 
very  well  examine  in  themselves,  such  as  hearts,  lun),'s, 
ana  livers,  may  be  obtained  from  the  nearest  butcher's 
shop.  In  respect  to  teaching  something  about  the 
biology  of  plants,  there  is  no  practical  difficnlty,  be- 
came ahnnt  any  of  the  common  plants  will  do^ 
and  plants  do  not  make  a  mesi  at  least  they  do 
not  make  an  unpleasant  mess ;  so  tha^  in  my 
judgment,  the  best  form  of  Biology  for  teaching  to 
very  young  people  is  elementary  human  physiology  on  ' 
the  one  hand,  and  the  elements  of  botany  on  the  1 
other  ;  beyond  that  I  do  not  think  it  will  be  feasible  to 
adv.incc  for  some  time  to  come.  But  then  I  sec  no 
reason  why  in  secondary  scliools,  and  in  the  .Science 
Classics  which  are  under  the  control  of  the  Science  and 
Art  Di  I'.iriment — and  which  I  may  say,  in  passing,  have, 
in  my  judgment,  done  so  very  much  for  the  diffusion  of  a 
knowledge  over  the  country — I  think  that  in  those  cases 
we  may  ^  Anther,  and  we  may  hope  to  see  instnictioa  in 
the  donents  of  Biology  caitied  oat,  not  perhaps  to  tibe 
same  extent,  bat  sdll  o]^  someiriutt  the  same  ptinciple 
as  we  do  here.  There  is  no  diflBciilty,  when  you  have  to 
deal  with  students  of  the  ages  of  15  or  16,  in  practising 
a  little  dissection  and  getting  a  notion,  at  any  rate,  of  the 
four  or  live-  ^reai  niodificaiions  of  the  animal  fioinif  and 

the  liki;  lb  true  in  regard  to  plants. 

W  hile,  Listly,  to  all  those  who  are  studying  biological  sci- 
ence vwth  a  \  icw  to  their  own  cditication  merely,  or  with  the 
intention  ot  bLCorning  zoologists  or  botanists  ;  to  all  those 
who  intend  to  pursue  physiology — and  especially  to  those 
who  propose  to  employ  the  working  years  of  ttieir  lives 
in  the  practice  of  medicine — I  say  that  there  is  no  training 
so  fitted,  or  which  may  be  of  such  impoiUmt  service  to 
them,  as  the  thonNwh  discipUne  in  practical  biological 
work  which  I  have  sketdied  out  as  being  pursued  in  the 
laboratory  hard  by. 

1  may  add  that,  beyond  all  these  different  classes  of 
pcrbon.s  who  may  prolit  by  the  study  of  Biology,  there  is 
yet  one  oilier.  I  remember,  a  number  of  years  ago,  that  a 
gentleman  who  was  a  vehement  opponent  of  Mr.  Darwin  s 
views  and  bad  written  some  terrible  articles  against  them, 
applied  to  me  to  know  what  was  the  best  way  m  which  he 
could  acquaint  himself  with  the  strongest  arguments  in 
favour  efcvaliitlon.  I  wrote  back,  in  all  good  fiuth  and 
iimpIidQ^  reconunending  him  to  go  thro^h  a  coarse  of 
comparanre  anatomy  and  physiolqsy,  and  then  to  study 
development.  I  am  sony  to  sav  he  was  very  mudt  dis- 
pleased, as  people  often  are  with  good  advice.  Notwtth- 
btanding  this  discouraging  result,  I  venture,  a-,  a  p.irtin- 
word,  to  repeat  the  suggestion,  and  to  say  to  all  the  more 
or  less  acute  lay  and  clerical  *' paj^r  philosoplicrs"  '  who  | 
venture  into  the  regions  of  biological  controversy — Get  a 
little  sound,  thoroogb,  practical,  demcntaiy  instruction  in 
biology. 

T.  H.  Htnonr 

>  \VriienariUiWwVimtodortalldaaabaMikcBMMiMfluihod.  I 
i<,:  ij.cn.  t)i«f«|grai»l»]rt»h«itilwa«  iwowciiteyMjHiBiar  ih«  fccidd 
ol  Modrrn  Sckacc  I— 

"^tiyHiWiMMW  w  ngpiidriamlmi  ceaUtt,  propoiiiieacs  oi  vhU^  verba 
BOtionuin  iciune  >unt.   Ilj(|ue  \\  noiionci  i|jax  (/V  qii,>J  htult  rrl  nt)  con- 

lu*^  et   ftnicrr     -rlr.j.,        ttarl.i;,  Ijihll   Hi  su |i?r»lrun!U' I r  c^l 

fiimiiinlini..' -  "  -N  ■. .  1.  '  '  (  I    .     11,  i( 

"  Hulc  auicoi  v«iiii.tu  ui.xwuJii cx  mcHlenui uimnu leviutc ila  idduUcnuiit, 
ut  in  piintoaiyteiloCiMMioKtialMwoJohtriib  ■cijpiiiiM  Mcri«,pMI».  1 
foptuun  naiunlantodam  craad  wn .  fiiftr  lYim  tmmwtt*  «m  tm% 


EXPERIMENTS  WITH  THE  RADiOMETER 

h 

ABSTRACTS  of  my  eartier  papers  on  "Repulsian 
Resulting  from  Radiation"  having  appeared  in 
N.xi  UKE,  it  has  been  suf;j;ested  that  an  account  of  my 
later  researches,  whic  h  place  the  subject  in  SUCh  a  dil* 
fcrent  light,  may  also  prove  of  interest. 

It  has  already  been  shown  that  if  llie  air  is  expelled 
from  a  large  bulb  containing  a  suspended  bar  of  pith,  and 
a  lighted  candle  is  placed  about  2  inches  from  the  globe, 
the  pith  bar  commences  to  oscillate  to  and  fro,  the  swii^ 
gradually  increasing  in  amplitude  until  the  dewl  oeotie  is 
passed  over,  when  several  complete  levolntiflns  are  made. 
The  torsion  of  the  suspended  fibre  now  offers  resisunce 
to  the  revolutions,  and  Uie  bar  commences  to  turn  in  the 
opposite  direction.  It  has  been  found,  however,  that  very 
little  movement  takes  place  until  the  vacuum  is  so  good  as 
to  be  almost  beyond  the  powers  of  an  ordinary  air-pump  to 
produce,  and  that,  as  the  vacuum  t^ets  more  nearly  .  liso- 
lute,  so  the  force  increase:>  in  power.  The  most  obv  ious 
explanation  therefore  is,  lh.it  the  repulsive  action  is  due 
to  radiation  ;  but  at  a  very  early  stage  of  my  investiga- 
tion 1  found  that  the  best  vacuum  1  had  succeeded  in 
producing  might  contain  enough  matter  to  offer  resistance 
to  motion,  and  in  describing  an  experiment  in  a  paper 
sent  to  the  Royal  Society  on  Telwuary  S,  1876, 1  said  that 
the  impression  conveyed  to  my  mind  was  that  the  torsion 
beam  was  swinging  in  a  viscous  fluid,  and  the  repulsion, 
caused  by  radiation  was  indirectly  due  to  a  diflerence  of 
thermomctric  heat  between  the  black  and  white  surfaces 
of  the  movin;;  body,  and  that  it  might  be  due  to  a  secondary 
action  on  the  !L^,ldll.ll  gas. 

I  have  recently  succeeded  in  producing  such  a  com- 
plete exhaustion  that  I  have  not  only  reached  the  point 
of  maximum  effect,  but  gone  so  far  beyond  it  that  repul* 
sion  nearly  ceases,  and  the  results  I  have  thus  obtained 
seem  to  slunr  conclusively  that  the  true  explanation  of  the 
action  of  the  radiometer  is  that  given  by  Mr.  Johnstone 
Stoney,aceonliBg  lowbicb  the  repalaion  is  due  to  the 
internal  movements  of  the  mdleeide*  of  the  residnal  gas. 
When  the  mean  length  of  path  between  successive  col- 
lisions of  the  molecules  is  small  compared  with  the  di- 
mensions of  the  vessel,  the  molecules,  rcbo.intiin,;  Ironi 
the  heated  surface,  and  therefore  moving  with  an  extra 
velocity,  help  to  keep  back  the  more  slowly  moving;  mulc- 
cuies  which  are  a<lvancing  towards  the  heated  surf.ice  ;  it 
thus  happens  that  though  the  individual  kicks  ai;ainst  the 
heated  surface  ate  increased  in  strength  in  consequence 
of  the  heating,  yet  the  number  of  molecules  struck  is  di- 
minished in  the  same  pr^ortion,  so  that  there  is  equili- 
brium on  the  two  sims  of  the  discs,  even  though  the 
temperature  of  the  frees  are  unequaL  But  when  the 
exhaustion  is  carried  to  so  high  a  point  that  the  mole- 
cules are  sufficiently  few,  and  the  mean  length  of  path 
between  their  successive  collisions  is  comparable  with  the 
dimensions  of  the  vessel,  the  swiftly-movin^',  rebouniiing 
molecules  spend  their  forces  in  part  or  m  whole  on  the 
sides  of  the  vessel  ;  and  the  onward  crouuin;:,  more 
slowly-moving  molecules  are  not  kept  back  as  before,  so 
that  the  number  which  strike  the  w.irmcrfacc  approaches 
to,  and  in  the  limit  equals,  the  number  which  strike  the 
back  cooler  face;  and  as  the  individual  impacts  are 
stronger  on  the  warmer  than  on  the  cooler  face,  pressure 
is  produced,  causing  the  warmer  face  to  ictieat 

Before  referring  at  length  to  the  experiments  udttdl  led 
to  my  adopting  the  above  theory,  1  will  describe  SOme 
effects  ot  dark  heat,  &c.,  on  the  radiometer.  In  a  ]).iper 
I  sent  to  the  Royal  Society  on  January  5,  1876,  and  which 
is  now  be;n^'  jjublishcd  in  the  Phtlosopiiiial  Tiiins.utions 
of  the  Royal  .Society,  about  seventeen  pa^cs  are  occupii-d 
with  til:  description  of  my  cxpermitnts  witii  various 
forms  of  this  instrument.  In  the  present  paper  1  pro- 
pose only  to  refer  to  a  for  typical  ei^eimients  made 
doing  the  year  1875. 
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To  shovrdie  action  of  dark  heat  on  the  radiometer,  a 
candle  was  placed  at  such  a  distance  from  the  instrument 
that  the  arms  would  make  one  revolution  a  mmutc.  A 
small  glass  flask  of  boiling  water  was  then  placed  half- 
an-inch  from  the  bulh.  The  revolutions  instantly  stopped, 
two  of  the  arms  setting  eqiudistant  from  the  hot<water 
flask.  The  flask  of  water  was  removed.  As  the  portion 
of  the  bulb  which  had  been  heated  by  the  hot  water 
cooled,  the  white  surface  gradually  crept  nearer  and 
nearer  to  it,  the  superior  repulsion  of  the  candle  on  the 
black  discs  urging  the  arms  round,  and  acting  in  opposi- 
tion to  the  repulsion  of  the  hot  glass  to  the  white  disc.  At 
last  the  force  of  the  light  drove  the  white  disc  with 
difilculty  past  th-;  hot  spot  of  glass.  Kot.uion  then  com- 
menced, but  for  some  revolutions  thire  appeared  to  be  a 
difficulty  in  the  white  discs  passing  tbe  spot  of  glass 
which  had  been  warmetl  by  the  hot  water;  and  the  flask  of 
boihng  water  bein^  rejilaccd  in  its  position  half-an-inch 
from  the  bolb  of  the  radiometer,  the  rotation  immediately 
stopped. 

iha  instniment  having  become  cool,  the  candle  was 
again  placed  in  position,  so  that  it  produced  one  revolu- 
tion in  a  minut'.-.  The  rn;_;LT  was  then  pressed  ;i;;ain5t 
the  ncic  ol  the  bulb,  and  as  the  spot  of  glass  got  warm, 
tiic  white  surface  experienced  more  and  more  difficulty  in 
getting  past  it,  untd  at  last  one  refused  to  pass,  and  the 
arms  came  to  rest. 

The  instrument  was  again  allowed  to  cool,  and  the  re- 
volutions recommenced  atdwMaal  speed  (the  laboratory 
in  which  this  was  tried  was  somewhat  cold).  I  then  came 
from  a  warm  room,  and  stood  a  foot  from  the  radiometer, 
wstchiogit  laaboutaminatethendiantlieatfrommy 
bod^  had  wanned  tiie  tide  of  Uie  bulb  nearest  to  me 
snfnciently  to  cause  an  appreciable  difficulty  in  the  move- 
ment, and  soon  the  revolutions  stopped.  The  same  effect 
has  been  observed  if  the  radiometer  is  hrouglil  into  a 
very  warm  room  and  placed  near  a  cold  window.  I  f  the 
daylight  is  feeble,  the  instrument  not  very  sensitive,  or 
an  observer  stands  near  the  instrument,  an  appreciable 
sticking  is  observed  as  the  white  disCS  OOOC  near  that 
part  of  the  bulb  which  is  the  warmest. 

These  eipeiiments  show  that  many  precautions  are 
necessary  to  fuurd  a(^dnst  the  interwring  action  of  un- 
equal heatiDg  of  the  ndiometer  wlien  it  is  being  used  for 
accurate  measuiements»  * 

Having  faond  sndiaB  antagonistic  action  of  dark  heat, 
I  tried  the  action  of  ice.  This  is  equivalent  to  v.  arming 
the  opposite  side  of  the  instrument.  A  lump  of  ice  was 
brought  within  half  an  inch  of  the  bulb  on  the  opposite 
side  to  the  candle.  The  revolutions  got  slower,  untd  at 
last  the  movement  stoppcti  al4(>j;ethcr,  one  arm  pointirg 
direct  to  the  ice,  and  being  apparently  held  there 
by  a  powerful  attractive  force.  J3rin^ing  the  candle 
nearer  caused  the  arms  to  oscillate  a  little,  and  when  it 
was  almost  close  to  the  bulb  the  itarce  of  the  light  over- 
came the  action  of  the  ice^  and  the  aims  levolved  a^tin, 
bat  iiregularly,  and  witb  jerks,  the  discs  morii^  qniddy 
to  the  ice  and  leaving  it  with  difficulty.  In  this  action  of 
ice  no  preference  was  noticed  for  either  the  black  or  white 
iurfacc. 

A  verj'  delicate  radiometer,  in  2-inch  bulb,  was  placed 
in  a  sufficient  light  to  allow  it  to  be  seen  distinctly,  but 
not  enough  to  cause  it  to  move.  1  then  came  out  of  a 
w.irtn  room  and  stood  near  it.  In  a  few  seconds  it 
began  to  move  slowly  round  in  the  negative  direction,  i.e. 
the  black  discs  advanced  instead  of  retreated.  On  moving 
away  from  the  instnmient  the  rotation  gradnally  stoppea. 
I  again  approached  it,  and  lield  one  hand  an  inch  Irom 
the  bulb.  Rotation  soon  commenced,  but  still  in  the 
rcmaeway.  These  experiments  were  frequently  repeated 
and  always  with  the  same  residts. 

When  the  instrument  was  at  rest  I  came  quickly  to  it, 
and  gently  breathed  on  the  bulb.  There  was  a  shght 
movement  in  the  normal  direction,  but  this  stopped 


directly,  and  the  a::ns  then  revolved  the  reverse  way  for 
more  than  a  minute,  performing  three  or  four  complete 
r-.vo'utions. 

A  glass  shade  four  inches  in  diameter  was  held  over  a 
gas  flame  till  the  air  inside  was  warm,  and  the  inner 
surface  dim  with  steam.  It  was  then  inverted  over  the 
radiometer.  Rotation  commenced  the  reverse  way,  and 
heoK  up  for  several  mimites.  The  glass  shade  was  then 
dried  inside,  and  heated  miifbrtnty  before  a  fire  until  it 
had  a  tcmp^^^rature  of  about  $<f  C.  It  was  then  inverted 
over  the  radiometer.  Reverse  rotation  instantly  com- 
menced, and  kept  up  with  some  vigour  for  more  than  five 
minutes,  diminishing  in  speed  until  the  shade  had  cookd 
down  to  the  temperature  of  the  surrounding  air. 

The  same  experiment  was  repeated,  and  whilst  the  .irms 
were  in  full  negative  rotation,  a  lighted  candle  was  slowly 
brought  ne.nr  it.  When  three  feet  off  the  negative  rotation 
slackened.  When  the  candlewasabouttwo  feet  off  the  anns 
became  stilL  and  when  nearer  than  two  feet  the  instru- 
ment rotated  normally,  the  antagonism  between  Oe  action 
of  the  hot  shade  and  the  lighted  candle  was  perfect  J  1^ 
moving  the  candle  to  and  fro  it  was  easy  to  cause  the 
radiometer  to  move  in  one  directioa  or  the  other,  or  to 

become  still. 

1  now  tried  the  action  of  a  radiometer  the  movin;;  parts 
of  which  were  mndc  of  a  good  conductor  of  heat,  such  .as 
a  metal,  instead  of  jiilh,  which  is  a  bad  conductor  of  heat. 
I  selected  thin  rolled  brass  as  the  material  wherewith  to 
make  the  arms  and  discs  of  a  radiometer.  The  parts 
were  all  fastened  together  with  hard  solder,  ana  no 
cement  or  organic  matter  was  used,  so  that  if  necessary 
the  instrument  could  be  sabmitted  to  a  high  temperature 
without  injury.  The  movinr  portion  weighed  13'!  grains. 
One  side  of  the  discs  was  silvered  and  polished,  the  other 
side  being  coated  with  lampblack.  The  apparatus  was 
exhausted  with  a  ch.ircoal  reservoir  .r.t  iclied.  A  candle 
I  \  inch  from  the  bulb  caused  it  to  revolve  about  once  a 
se'cond,  the  Uade  sutfrce  being  repelled  in  the  normal 

manner. 

Standing  in  a  rather  dark  cold  room,  it  was  covered 
with  a  warm  glass  shade,  and  it  immediately  began  to 
revolve  the  negative  way,  but  very  sloedy.  A  few  drops  of 
ether  poured  on  the  bulb  caused  tbe  arms  to  move  rather 
rapidly  the  normal  way.  A  hot  sliade  put  over  whibt  it 
was  thns  moving  caused  it  to  stop^  and  then  begin  moving 
the  reverse  way.  A  small  non-luminous  gas  flame  was 
held  vertically  beneath  the  apparatus,  so  that  hot  air 
should  ascend  and  wrap  round  the  bulb  on  all  sides. 
The  arms  now  revolved  the  reverse  way. 

The  brass  radiometer  being  somewhat  heavy,  one  was 
made  of  aluminium,  the  moving  parts  being  hard  soldered 
as  before.  A  siphon-gauge  was  attached,  and  the  appa- 
nitus  connected  direct  on  to  the  pump  by  a  spiral,  no 
charcoal  tube  being  used.  One  side  of  tbe  wings  was 
bright  aluminium,  and  the  other  was  lampMadted.  When 
exhausted  the  arms  revolved  very  quickly  to  n  candle  a 
few  inches  oB,  the  black  being  repelled.  On  removbg 
the  candle  thearms  slopped  and  immediate oonmenoed 
revolving  the  reverse  way,  keeping  up  rotation  for  more 
than  ten  minutes,  and  being  little  inferior  in  speed  to 
what  It  was  when  the  candle  shone  on  it.  The  whole  of 
the  bulb  was  he.Tted  witti  a  Bunsi^n  rner  ;  whilst  i"  w  is 
getting  hot  the  aluminium  arms  revolved  rapidly  in  the 
normal  direction,  but  as  soon  as  the  source  of  neat  was 
removed  and  cooling  commenced,  rotation  set  up  in  the 
reverse  way,  and  continued  with  great  energy  till  the 
whole  thing  was  cold.  It  appeared  as  if  the  reverse 
movement  duriqg  the  cooling  was  equal  in  energy  to  the 
normal  movement  as  it  was  being  heated. 

A  little  edier  was  poured  on  the  bulb  of  a  very  seositiye 
pith  radiometer  as  k  was  staadinK  still  in  a  faint  light 
The  evaporation  of  the  ether  caused  a  chilling  of  the  in- 
strument and  a  rapid  abstraction  of  heat  from  the  arms. 
They  commenced  to  move  in  the  normal  directioa  and 


Digitized  by  Go€)gl 


326  NATURE  II,  1877 


iocrCMed  quickly  in  speed  until  they  revolved  at  a  rate  of 
one  in  four  seconds.  This  movement  kept  up  for  several 
minutes,  and  as  it  slackened  it  could  at  any  time  be 
revived  by  a  few  drops  of  ether  on  the  bulb.  When  in 
nuid  movcmeDt  a  Mt  glass  shade  was  placed  over  the 
radiometer  the  movement  slackened,  the  arm*  quickly 
came  to  rc«;t  and  .immediately  revolved  in  the  reverse 
direction,  acquiring  a  speed  of  about  two  revolutions  a 
n>inute,  and  keeping  up  thii  levcne  movement  for  more 
than  ten  minutes. 

I  again  set  the  instr.iment  in  rapi<l  rotation  by  dropping 
ether  on  the  top  of  the  bulb  and  applied  the  tip  of  one 
finger  to  the  side  of  the  bulb  for  ten  seconds.  The  rota- 
tion stopped,  and  I  could  not  start  it  again  for  some 
minotesy  although  I  dropped  ether  on  the  bulb,  several 
times  in  the  interval.  When  the  radiometer  had  once 
more  acqniied  the  temperatare  of  the  air  I  dnpped  ether 
on  the  bulb,  not  in  the  centre,  but  so  that  the  ether  wetted 
only  half  of  the  bulb.  The  arm  which  was  nearest  to  the 
p.art  most  chilled  by  the  ether  nishc-d  towards  that  part 
and  remained,  as  it  were.  ti\ed  o;>()o^ite  to  it,  refusmg  to 
move  anay,  ailli'jUr;h  I  tried  to  equahse  the  temperature 
by  dropping  ether  on  the  other  p.iri^  oi  the  bulb,  and  to 
drive  it  round  by  bringing  a  candle  r.e.ii.  Not  uiuil  the 
candle  came  within  six  inches  of  the  bulb  did  the  arms 
begin  to  rotate,  which  tbey  then  did  irith  a  nuh,  as  if 
suddenly  relieved  from  a  sute  of  tension. 

I  have  lefened  to  a  soffidenit  number  of  experiments 
to  show  that  a  metal  rsdiomettr  notates  in  n  Mipitive 
direction  on  being  exposed  to  tiie  action  of  dark  heat, 
the  bla<  k  advancing  and  continuing  to  do  so  until  the  tem- 
perature has  become  uniform  througliout.  On  removing 
the  source  of  heat,  the  ily  Cf>inmen<  es  to  revolve  with 
rapidity  the  positive  \v  .»y,  the  black  this  time  retrcalmg  as 
it  would  if  ligiit  ihune  on  it. 

To  dctcrmmc  whether  at  temperatures  between  250' 
and  100°  the  rcpcllant  action  of  radiant  heat  was  about 
equal  on  black  and  on  white  surfaces,  I  used  a  radiometer 
having  pith  discs  blackened  on  one  side.  A  tube  was 
sealiea  iaU>  one  side  of  the  bulb^  and  having  two  stout 
datianm  wires  passmg  along  it,  sealed  their  whole  length 
tn  glass  to  prevent  leakage  of  air  into  the  interior  of  the 
apparatus.  At  the  ends  of  the  wires  a  spiral  of  fine  pla- 
tinum wire  was  fastened,  .md  the  citlu  r  ciu'iS  terminated 
in  loops  outside.  The  bulb  was  perlcctly  exhausted,  and 
the  following  experiments  were  tried  : — 

A  resistance-coil  was  so  adjusted  that  a  battery  would 
keep  the  platinum  spiral  .it  a  bright  red  heat.  The  arms 
of  the  radiometer,  which  were  before  quite  still,  moved 
lapidly  until  two  of  the  discs  were  one  on  each  side  of  the 
hot  spiral,  the  black  disc  being  further  off  than  the  white 
disc.  The  resistance  was  then  gradually  increased,  and 
as  the  temperature  of  thn  spital  diminished,  tlie  Uack 
disc  gradually  approached  the  spiral,  tmtil,  when  the  tem- 
perature was  Ju»t  at  the  point  of  visible  redness  in  a  dark 
room,  the  black  and  white  discs  were  practically  equidis- 
tant from  the  spiral.  On  diminishing  the  resistance,  the 
same  phenomena  took  place  in  inverse  order. 

The  resist,ince  was  again  adjusted  to  give  a  bright  red 
spiral,  and  the  contact  key  kept  pressed  down.  A  lighted 
match  was  momentarily  brought  near  the  bulb,  so  as  to 
start  a  movement.  Rotation  of  the  arms  commenced, 
and  kept  up,  widl  some  energy,  at  the  rate  of  about  one 
levduaoii  m  five  seconds,  equal  to  tliat  given  by  a  candle 
eight  inches  oft  There  was  some  liide  nesitatioa,  as  the 
white  side  r:\mc  up  to  the  spiral,  hot  this  was  scarcely 
noticed  when  the  speed  had  become  Steady.  The  resist- 
ance was  now  slightly  increased.  The  speed  became 
slower  as  the  leinperattirc  of  the  spiral  diminished,  and 
the  hcsit atum,  .1  .  tae  while  approached  the  s|)iral,  became 
more  apparent.  The  resistance  was  further  increased, 
with  the  effect  of  making  rotation  still  slower,  bring- 
ing the  temperature  of  the  spiral  down  to  just  visible 
iMaitsi  in       duib   The  speed  «f  lotatiaa  «gain 


slackened  ;  at  each  approach  of  the  white  surface  to  the 
spiral  it  appeared  to  stop,  hesitate,  and  then  get  past  with 
a  rush.  Tnus  it  went  on  for  a  few  revolutions,  until  one 
white  dis^  a  litde  nearer,  perhaps,  than  the  others,  was 
not  able  to  pass,  and  the  arms,  after  a  few  osciUatlons, 
came  to  rest,  the  black  and  the  white  surfaces  befaiff,  as 
near  as  I  could  judge,  equidistant  from  the  hot  spiral. 

I  now  tried  to  ascertain  whether,  at  temperatures  lower 
than  100'  C,  the  wlute  would  be  rcpiUed  most. 

The  resistance  of  thj  coil  w.is  incre  iscd  ai.;.un,  and  the 
position  of  the  arms  in  res])e;t  to  tliL-  spiral  noticed. 
When  so  much  resistance  was  offered  to  the  passage  of 
the  current  that  the  spiral  would  only  be  just  warm,  I 
fancied  the  white  was  further  from  it  than  the  black,  but 
the  observation  was  not  satisfactory  at  hij^m  tempera* 
tures  J  up  to  visible  redness  the  repulsion  was  equal  for 
each.  Breathing  on  the  bulb  sent  the  arms  rapidly  round 
the  reverse  way. 

The  battery  was  disconnected  from  the  instrument,  .ind 
one  end  of  a  wire  was  .iti  iched  to  one  of  the  platinum 
loops,  the  other  end  of  the  wire  being  connected  to  the  prime 
comiuctor  ot  a  frictional  electrical  machine.  A  few  turns 
of  the  handle  sent  the  arms  tlying  about  wildly,  t'lrst  in  the 
positive  and  then  in  the  negative  direction,  till  tiiialiy 
one  pointed  steadily  to  the  platinum  spiral,  and  refused  to 
move.  When  the  candle  was  quite  close  it  overcame  the 
interference,  and  the  discs  revolved  in  an  irregular  jerlqr 
manner.  In  three  or  four  days  the  electrical  custurbance 
was  s'lfTiriently  diminished  to  enable  me  to  proceed  with 
my  expjiiinents,  but  I  could  detect  the  influence  for 
weeks  .iti'ji . 

One  pole  of  a  small  induction-coil  capable  of  giving 
h.ili-mch  sparks  in  air,  was  fastened  to  the  [ilatmuiu 
loops,  the  other  pole  being  held  by  an  insulaiin;;  handle. 
The  loose  pole  was  then  brought  near  the  bulb.  The 
nearest  disc  rushed  round  to  it  and  followed  it  a  little, 
then  it  stuck  as  if  the  glass  were  electrified.  By  gently 
moving  the  loose  pole  round  I  could  get  the  arms  to 
rotate  m  either  diiectioo,  and  thqr  would  keep  on  for  five 
minutes  or  more  when  once  started.  These  movements 
appear  aU  to  be  explained  by  the  known  laws  of  static 
electricity,  the  rotations  being  of  the  "electrical  fly* 
kind. 

1  obtained  rotation  in  a  radiometer  without  having  the 
surfaces  of  the  discs  ditTerently  coloured.  Otie  hiving 
the  pith  discs  lamp-blacked  on  both  suies,  and  weighing 
1  25  grain,  was  exhausted  with  a  charcoal  tube  attached. 
Un  a  candle  being  brought  near  it,  the  arms  moved  until 
two  of  the  discs  were  equidistant  from  the  dame,  and  no 
amount  of  initial  impulse  in  either  direction  would  set  it 
in  rotation.  A  piece  of  ice  caused  it  to  move  until  one 
disc  pointed  to  the  ioe^  when  it  dso  slopped,  but  by 
shading  the  candle  with  a  screen,  so  that  the  light  shone 
on  only  one  half  of  the  tube,  rapid  rotation  commenced, 
which,  by  alterine  the  position  of  the  screen  to  the  other 
side,  was  instantly  stopped,  and  changed  into  as  rapid 
rotation  in  the  opposite  direction. 

To  en.ible  me  to  exhibit  the  movement  of  a  railiomcter 
to  a  large  audience  1  have  made  an  instrument,  the  discs  ot 
which  are  of  thin  glass,  sUvered  and  poUshed  on  one  side, 
and  coated  with  utspblack  on  the  other.  OA  ing  to  its 
great  weight  the  movement  is  somewhat  slow,  but  in 
the  Sim,  or,  with  a  strong  light  shining  on  the  instrument, 
it  is  veiT  stttkin^  as  it  snows  (Uses  of  light  chasing  each 
other  round  the  room. 

To  communicate  motion  from  the  interior  of  the  bulb 
to  the  outside,  a  radiometer  was  m.ide  which  would 
carr>-  round  a  magnet.  Ouuide  the  bulb  of  this  instru- 
ment I  suspended,  in  a  vertical  position,  a  smaller  magnet 
havmg  the  south  pole  at  the  top  and  the  north  pole  at  the 
bottom  ;  this  oscillates  to  and  fro  with  every  revolution  of 
the  radiometer,  and  making  contact  at  the  bottom,  carries 
an  electric  current  fipom  a  battery  to  a  Morse  instrument 
throoi^  iriudi  n  ribbon  cf  pqwr  is  drawn  biy  dedcivoik 
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so  that  at  each  revolution  of  the  radiometer  a  record  is 
printed  on  the  str'[)  of  paper  by  do-.s  ;  close  tOL^clhcr  if 
the  radiometer  revolves  quickly,  farther  apart  if  it  goes 
slower. 

The  power  of  the  earth  on  the  magnet  is  too  great  to 
allow  toe  radiometer  to  start  without  some  initial  im> 

Eitus ;  there  should  therefore  be  an  a«tatic  combination 
side  the  bolb^  but  for  a  single  experiment  h  may  be  set 
going  by  placing  a  few  coils  of  insulated  copper  wire  out- 
side the  bulb  and  depressing  the  battery  key  for  an 
instant.  An  f  !cctric  current  is  thus  passed  throiv_;h  the 
coils  of  wire,  and  the  inteiior  mat,'net  is  immediately 
deflected  from  its  north-south  position  ;  the  impetM  thus 
(gained  enables  the  light  to  keep  up  the  rotation. 

For  the  purpose  of  measuring  the  amount  of  force 
exerted  by  radiation  I  constructed  a  torsion  balance 
capable  of  indication  tibe  millionth  of  a  grain.  A  light 
beam  having  two  square  inches  of  pitb  at  one  end  is 
balanced  on  a  fine  fibre  of  glass '  ttietclied  bmiioBttiBy  in 
a  tub^  one  end  of  the  fibre  being  connected  with  a  torsion 
bandle  passing  through  the  tube,  and  indicating  an^^ular 
movements  on  a  graduated  circle,  "i^hv  bonm  is  ccnientt d 
to  the  torsion  libre,  and  the  whole  is  enclused  in  i;l;iss  and 
connected  with  the  mercury  pump  by  a  spir.il  tube  and 
exhausted  as  perfectly  as  possible.  A  !l  it  obliinj^'  piece  of 
soft  iron  wcijj.ning  accurately  n-iji  j^^rain  is  put  into  tlu? 
cross  tube  under  the  pith  surface.  This  weight  can  be 
picked  up  by  a  horsc-shoc  magnet  outside  tbe  tube  and 
dropi>ed  on  an^  part  of  the  pitL  A  mark  it  made  at  the 
aact  centre  of  the  pith  surface,  and  by  moving  die  mag- 
net about  it  is  easy  to  place  the  inia  weight  accurately  on 
this  mark.  A  ray  of  hght  from  a  lamp  reflected  from  a 
mirror  in  the  centre  of  the  beam  to  a  millimetre  scale 
four  feet  off  shows  the  slightest  movement.  WTien  the 
reflected  ray  jxjints  to  /cm,  a  turn  of  the  torsion  handle 
in  one  direction  or  the  oihir  wdi  raise  or  deprf:.s  the  pith 
end  of  the  beam,  nn«.l  thus  cause  the  index  ray  to  travel 
alon^'  the  scale  to  the  right  or  to  the  left.  If  a  small 
weight  is  placed  on  oue  end  so  as  to  depress  it.  and  the 
torsion  handle  is  then  turned,  the  tendency  of  the  glass 
fibre  to  untwist  itself  will  ultimately  balance  the  downward 
pKisttre  (tfthe  weight,  and  will  again  bring  the  index  ray 
to  terob  It  was  Ibund  that  when  Uie  weight  of  tbe  t*iootn 
of  a  grata  ms  placed  on  the  pith  ainfiice  the  torsion 
handle  had  to  be  tamed  twenty-seven  revolutions  and 
353"!  or  10073°  before  the  beam  became  horizontal.  The 
downwa/d  pressure  of  the  i-iootb  of  a  grain  was  therefore 
equivalent  to  the  force  of  tonion  of  the  glsM  thread  when 

twisted  through  10073-, 

I  tiien  found  out  the  de{;rcc  of  lielicacy  of  the  balance. 
1°  of  torsion  gave  a  very  decided  movement  of  the  index 
ray,  a  torsion  of  10073°  balancing  the  t- tooth  of  a  grain, 
while  100074°  overbalanced  it-  The  balance  will  therefore 
turn  to  the  99-  iao,ooo,ocioth  of  a  grain. 

Weighed  in  this  balance,  the  mechanical  torcc  of  a 
candle  12  inches  oflTwas  feond  to  be  0*000444  grain  ;  of  a 
candle  6  inches  ofrowi772  grain.  At  half  tlie  distance 
the  weight  of  radiation  should  be  four  times,  or  0  001776 
{.rain  ;  the  cliiTertnce  between  theory  .md  experiment 
beinj.;  only  four  milhonths  of  a  grain  is  a  s\irricient  proof 
that  the  indications  of  this  instrument  follow  ri^;i(ily  the 
law  of  invL-rse  squares.  An  examination  of  the  differences 
belwceti  the  separate  obsen'ations  and  tli  .-  nie.m  shows 
that  my  estimate  of  the  sensitiveness  ot  this  balance  is 
not  excessive,  and  that  in  practice  it  will  saMy  indicate 
the  millionth  of  a  grain. 

I  performed  an  experiment  at  the  meeting  of  the  Royal 
Society  on  .March  30  last  to  demonstrate  the  movement 
of  the  glass  case  m  the  radiometer*  1  made  use  of  a 
large  radiometer  in  a  4-inch  bulb  with  ten  arms,  eight  of 

'  The  tonion  nf  fibre  mu^I  tie  velccled  with  enat  can.  'I>n  Ihrmds  were 
drawu  out  b«f<-ire  ti.p  '  iwpipr  ami  »u».pcnijtd  from  a  hor /urii.il  beim. 
W'cighM  wcfc  (hen  graUuAl.y  huiijiuii  lo  tli«  lower  cndi.    C>i.ly  two  wetc 


which  were  brass,  and  the  other  two  a  long  watch-spring 
magnet.    The  discs  were  of  pith  blackened  on  one  side. 

'I'he  instrument  was  tloated  in  a  vessel  of  water,  four 
candles  being  placed  round  it  to  set  the  arms  in  rotation. 
A  mark  was  put  on  the  glass  envelope  to  enable  a  slight 
movement  to  be  seen. 

A  powerful  magnet  was  now  broi^ht  near  the  moving 
arms,  which  immediately  stopped,  and  at  the  same  time 
the  glass  envelope  commenced  to  revolve  in  the  opposite 
direction  to  that  in  which  the  arms  had  been  revolving, 
'l  lie  nu)'.  eineot  ketit  up  as  long  as  the  candles  were 
ijuriiiii^.  .irui  the  speed  was  one  revolution  in  two  minutes. 
(Jn  the  :n:i;inet  being  removed  the  arms  obeyed  the  force  of 
radi.Ltioii  from  the  candles  and  revolved  rapidly,  whilst  the 
glass  em  elope  quickly  came  to  rest.  The  candles  were  then 
blown  out,  and  as  soon  as  tbe  whole  instrument  had  come 
to  rest,  a  bar-magnet  was  ntoved  alternately  from  one  aide 
to  the  other  of  the  radionwter,  so  as  to  cause  Uie  vanes  to 
route  as  if  they  had  been  under  the  iaflaanee  of  a  candle. 
Tbe  glass  envdope  moved  about  one  levtAition  in  three 
minutes  in  the  same  direction  as  the  arms,  and  on  re- 
versing the  direction  of  movement  of  arms,  the  glass 
envclojie  changed  direction  also.  This  I  consider  is 
proof  that  the  internal  friction,  cither  of  the  steel  point 
on  the  glass  socket  or  the  v.mes  against  the  residual  air, 
or  ot  hoiti  these  causes  combined,  is  considerable.  Moving 
the  vaties  round  by  the  exterior  magnet  carries  the  whole 
envelope  round  in  opposition  to  the  friction  of  tbe  water 
against  the  glass. 

In  another  communication  I  propose  to  give  the  results 
of  my  experiments  on  the  influence  of  tbe  residual  gas  on 
the  movement  of  die  radiometer,  and  also  refier  to  other 
results  whidi  I  have  recently  obtained. 

WlLUAH  Crookes 


ON  A  NEW  ASTf^OXOmCAL  CLOCK^ 

'T^HK  object  of  this  communication  w.as  to  explain  to 
members  of  the  Associ.ation  and  give  them  an  oppor- 
tunity of  seeing  in  my  house  in  the  University  a  clock 
which  had  been  described  in  a  communication  to  the 
Royal  Society,  in  1869,  entitled  "  On  a  New  Astronomical 
Clock  and  a  Penduhan  Governor  for  Uniform  Motfon." 
Tbe  following  description  is  taken  from  tbe  Proaedtngs 
of  the  Royal  Socie^  for  1869^  except  a  few  alterations 
and  additions,  and  except  the  drawi^s,  which  have  not 
been  hitherto  published  : — 

It  seems  strange  that  the  dead-beat  escapement  should 
still  hold  its  place  in  the  astronomical  clock,  when  its 
geometrical  (r.insformation,  the  cylinder  escapement  of 
the  same  inventor,  (iraham,  only  survives  in  Genev.i 
watches  of  the  cheaper  class.  For  better  portable  tinte- 
keepers  it  has  been  altered,  through  the  vicious  rack-and* 

f>inion  movement,  into  the  superlatively  good  detached 
ever.  If  it  is  possible  to  nuuce  astronomical  dodcs  go 
better  than  at  present  by  merely  giving  them  a  better 
escapement,  it  is  quite  certain  that  one  on  the  same 
principle  as  the  detached  lever,  or  as  Eamahaw's  sh^ 
chronometer  escapement,  woiud  iB^rove  their  time* 
keeping. 

Hut  the  irregularities  hitherto  tolerated  in  astro- 
nomical clocks  may  be  due  more  to  the  faultiness 
of  the  steel  and  mercury  compensation  pendulum,  with 
its  loosely  attached  glass  jar,  and  of  the  mode  in 
which  it  IS  hung,  mid  to  instability  of  the  supporting 
clock-case  or  framework,  than  te  imperfection  of  tbe 
escapement  and  the  greatness  of  the  arc  of  vibration 
which  it  requires  ;  therefore  it  would  be  wrong  to  expect 
confidently  much  improvement  in  the  time-keeping  merely 
from  improvement  of  the  escapement  1  have  therefore 
endeavoured  to  improve  both  the  compensation  for  chatige 

«  "On  a  New  Form  of  AsIMnomicil  Ct  .  Ic  nith  Free  Ptndulum  anJ  Inde- 
pcndeatly  GoveriKtl  Unifunn  Motion  for  bKapcoMut  Wheel."  By  Prot 
|irWillttaTh«WM.r.lL!i.  (OmhuiwcmmI  M  SMin  Aol  tha  BmUi 
AMCctoicn,  nauadqr.  tupnaber  9.  t8f&) 
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of  temperature  fn  the  pendulum,  and  the  mode  of  its  sup-  ) 
port,  in  a  clock  which  I  have  recenily  madt-  with  an  , 
cscupcinenl  on  a  rcw  priiitiple,  in  which  the  su;ip!icit\  of  : 
the  dead  bent  cscapciiKiU  of  (Jraham  is  retained,  while 
its  great  defect,  the  stopping  of  the  whole  train  of  wheels 
by  pressure  of  a  tooth  upon  a  lorface  moving  with  the 
pendulum,  is  remedied. 

Tmaginc  the  cscapement-vhed  of  a  common  dead-beat 
clock  to  be  mounted  on  a  collar  fitting  easily  upon  a  shaft, 
faittead  of  beiiur  rigidly  attached  to  it.  Let  friction  be 
ipw^ie&f  apfiliedixtweea  the  shaft  and  the  collar,  so  that 
the  wheel  shall  be  carried  round  fajr  the  shaft  unless 
resisted  by  n  force  exceeding  some  small  definite  amount ; 
and  let  a  govirnor  giving  uniform  motion  be  applied  to 
tlif  train  of  wheel-work  connected  v.  ith  this  shaft,  and  so 
adi'.istcd  that,  when  the  escapement- wheel  is  unresisted, 
it  will  move  faster  by  a  small  perccntatjc  than  it  must 
move  to  keep  time  properly.  Now  let  the  escape- 
ment wheel,  thus  mounted  and  carried  round,  .ict 
upon  the  escapement,  just  as  it  does  in  the  ordinur 
dock.    It  will  keep  the  pendulimi  vibntiog,  and  wil^ 


jubt  as  in  the  ordinary  clock,  be  held  back  ever>'  time  it 
touches  the  escapement  during  the  interval  required  to 
set  it  right  again  from  having  gone  too  fast  during  the 
preceding  interval  of  motion.  But  in  the  ordinary  dock 
the  interval  of  rest  is  considerable^  generally  greater 
than  the  hilerval  of  motion.  In  the  new  dock  it  is 
equal  to  a  small  fraction  of  the  interval  of  motion  :  in 
the  clock  as  now  working,  but  to  be  reduced  probably  to 
Mitiicthinj;  much  smaller  yet.  The  simplest  appliance  to 
count  the  turns  of  this  cscapemcnt-whcel  (a  worm,  for 
inst.ance,  working  upon  a  wheel  with  thirty  teeth,  cam  in;^ 
a  hand  round,  which  will  correspond  to  the  seconds'  hand 
of  the  clock)  completes  the  instrument  ;  for  minute  and 
hour-hands  are  a  superlluity  in  an  astronomical  dock. 

In  various  trials  which  I  have  made  since  die  year 
1865,  when  this  plan  of  escapement  first  occurred  to  me, 
I  have  used  several  diiTerent  forms,  all  answerii^  to  the 
preceding  description,  although  dilTcring  widdv  in  their 
eeomctncal  and  meduaieal  duuacten.  In  all  of  them 
thje  cscapemcnt^whed  ia  vedtteed  to  asingle  taoth  or  arm, 


to  diminish  as  much  as  possible  the  moment  of  inertia 

of  the  mass  stopped  by  the  pendulum.  This  arm  revolves 
in  the  period  of  the  pendulum  (two  seconds  for  a  one 
second's  pendulum),  or  in  some  odd  multiple  of  it.  Thus 
the  pendulum  may  exrcitc  one  or  more  complete  periods 
of  vibration  without  bem;^  touched  by  the  escapement.  In 
all  my  trials  the  pallets  have  b.cn  attached  to  the  bottom 
of  the  pendulum,  projecting  below  it,  in  order  that  sada< 
factory  action  wiui  a  very  small  arc  of  vibration  (not  more 
on  each  side  than  j^i^  of  the  radius,  or  i  centimetre  for 
the  seconds'  pendulum)  may  be  secaied. 

In  the  cIocK  in  my  house  the  9eeoiids'*peodtdnm'or  the 
fme  movement,  vibrates  with  great  constanqr  through 
half  a  millimetre,  that  is  to  say,  through  an  arc  of  tiJ^  of 
the  radian,  on  each  siilc  of  the  vertical.  This,  I  l-clicvc, 
is  the  smallest  range  that  has  hithertu  b-.-' n  realised  in 
an\-  seconds;'  p-  inhilnm  of  an  astrdnuinica!  or  oilier  clcirk. 

In  the  drawin};  j  represents  the  vertical  escapement 
shaft,  round  whicTi  is  fitted  loosely  the  collar  c,  carryinj,' 
the  wom\  7-.  The  small  wheel,  d,  is  worked  by  f,  and 
carries  round  the  seconds'  hand  of  the  clock,  a  repie* 
sents  a  piece  of  fine  steel  wire^  being  the  single  aim 
to  which  die  teeth  of  the  escapement-wheel  are  reduced 
in  the  clock  described  in  this  paper ;  p  p  the  pdlete 
attached  to  bars  projectinjr  downwards  from  the  bob,  B, 
of  the  pendulum;  /',  a  for;  bearing  the  weight  of  the 
collar-worm  and  escapcmnU  to.itli.  The  bir  connect- 
ing /  with  the  collar  is  of  s  i.  h  a  length  as  to  ^;ive  a 
proper  moment  to  the  friction.d  force  by  which  the  collar 
IS  carried  roui>d.  Tiie  shaft  i  carries  a  wheel,  represented 
in  section  by  tc/tt-,  which  is  driven  by  a  train  of  wheeU 
work  (not  shown  in  the  drawing) from  the  governor.  This 
wheel  is  made  to  go  \  per  cent,  fiaster  than  once  round  in 
two  seconds,  while  the  pendulum  prevents  the  coUar  from 
going  roimd  more  than  once  in  two  seconds^ 

My  trials  were  rendered  practically  abortive  from  1S65 
until  a  few  months  ago  by  the  diffictilty  of  obtainin'^  a 
satisfactory  governor  for  the  uniform  tnotion  of  the 
cscapcmcnt-shaft  ;  this  difficulty  is  (juite  overcome  in  the 
pendulum  governor,  which  I  now  procce4i  to  describe. 

Im.>;/ine  a  pendulum  with  smgle  t  u/h  escapement 
mounted  on  a  collar  loose  on  the  escapement  shaft  just  as 
described  above — the  shaft  beinf^  vertical  in  tliis  case 
also.  A  square-threaded  screw  is  cut  on  the  upper  qu.arter 
of  the  kngth  of  the  shaft,  this  being  the  part  of  it  on  which 
the  escapement-collar  works ;  and  a  pin  fixed  to  the  collar 
projects  inwards  to  the  furrow  of  the  screw,  so  that,  if  the 
collar  is  turned  relatively  to  the  shaft,  it  will  be  carried 
a  Ion;,',  as  the  nut  of  a  screw,  but  with  less  friction  than  an 
ordinary  nut.  Below  the  screw  and  Iot.;  nut-collar,  three- 
quarters  of  thelength  of  theescap.  ni.  ir.-shalt  is  surrounded 
by  a  tube  which, by  wheel-work,  is  carried  round  about  5  per 
cent,  faster  than  the  central  shaft.  'J  his  outer  shaft,  by 
ir.e.ans  of  friction  produced  by  the  pressure  of  proper 
S|jringf,  carries  the  nut  collar  round  aloni;  with  it,  except 
when  the  escapement-tooth  is  stopped  by  either  of  the 
pallets  .attached  to  the  pendulum.  A  stiff  cross-piece  (like 
the  head  of  a  T),  projecting  each  way  from  the  top  of  the 
tubular  shaft*  carries,  hangmg  down  from  it,  the  governing 
masses  of  a  oentrifo^  friction  governor.  These  masses 
are  drawn  towaida  the  axis  by  springs,  the  inner  ends  of 
which  are  acted  on  by  the  nut  collar,  so  that  the  lower 
or  the  higher  the  latter  is  in  its  ranj;;e,  the  spriiiv;s  pull  the 
masses  inw.ards  with  less  or  more  forco.  A  fi.\e<l  metal 
rinjj  coa\:al  with  the  main  shaft  hiflils  the  i:r)\  t  i  mn^ 
masses  in  when  their  centrifugal  forces  cxcccd  the  (orces 
of  the  springs,  and  resists  tb.c  motion  by  forces  of  friction 
increasing  approximately  in  simple  propoition  to  the 
excess  of  the  speed  above  that  which  Just  balances  the 
forces  of  the  springs.  As  long  as  the  escapement-tootb  it 
unresisted,  the  nut  collar  is  carried  round  with  the  quidter 
motion  of  the  outer  tubular  shaft,  and  so  it  semat  up- 
wardst  increasing  the  force  of  the  springs.  Once  every 
lemiperiod  of  the  pendulum  it  is  held  back  by  either 
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pallet,  and  the  nut<-collar  screws  down  as  mucli  as  it 
lose  dariD^  the  preceding  interval  of  freedom  when 
the  action  is  regular  ;  and  the  centfal  or  mtin  escape- 
ment-shafc  turns  in  the  same  period  as  the  tooth,  bcin;^ 
the  period  of  ihe  petuKil  ini.  If  throuLih  increase  or 
diminution  of  the  drivin;:-p(juer,  or  diminution  or  in- 
crease of  the  coefficient  of  friction  Ijctivccn  the  Koverning 
masses  and  the  ring  on  which  they  press,  the  sliaft  tends 
to  turn  faster  or  slower,  the  nut  collarworks  its  way  down 
or  up  the  screw,  until  the  governor  is  again  regulated, 
and  gives  the  same  speed  in  the  altered  circumstances. 
Jl  is  easy  to  arrange  that  a  large  amount  of  regulating 
power  shall  be  implied  in  a  single  turn  of  the  nut  collar 
rebtively  to  the  ceatial  shaft,  aod  yet  that  the  periodic 
application  and  remtrral  of  about  ^  of  tbis  amount  in  Ibe 
h.iif  p  :r  o  !  of  the  pendulum  shall  cause  but  a  very  tmoU 
periodic  variation  in  the  speed.  The  latter  important 
condition  is  secured  by  the  great  moment  of  incrti.i  r/ the 
governing  iiM>.SfS  themselvcj  round  the  main  bh;ift.  My 
COminunic.i'.ion  to  the  Koyal  Society  enled  as  fo'lows  : — 
"  I  hope  alter  a  few  months'  trial,  to  be  able  t  j  jirLsent 
a  satisfactory  report  of  the  performance  of  the  <:lock  now 
completed  according  to  the  principles  explained  above. 
As  many  of  the  details  of  ciKCntioa  may  becorTie  mo.  ilicd 
after  practical  trial,  it  is  unnecessary  that  I  should  de- 
scribe them  minutely  at  present.  Its  general  appearance, 
and  the  arrangement  of  its  characteristic  patts,  may  be 
understood  from  the  photograph  now  laid  before  the 
Society.* 

1  am  sorry  to  say  that  tlie  hope  here  expr*s<icd  has  not 
hitherto  been  realised.  Year  after  year  passed  pioducing 
only  more  or  less  of  radical  reform  in  various  mechanical 
details  of  the  governor  .ind  uf  tlic  tine  inoveineiu.  until 
alxjut  six  months  ago,  when,  for  the  first  time,  I  had  ail 
except  the  pendulums  in  .ipproxlm  itely  satisfactory  con- 
dition. By  that  time  I  had  discuvcred  that  my  choice  of 
sine  and  platinum  for  the  temperature  compensation,  and 
lead  for  the  weight  of  the  pendulums,  was  a  mistake.  I 
had  fallen  into  it  about  ten  years  ago  through  being  in- 
formed that  in  Russia  the  gridiron  pendulum  had  been 
reverted  to  because  of  the  difficulty  of^  getting  equality  of 
temperature  throughout  the  length  of  the  pendulum  ;  and 
without  stopping  to  perceive  that  the  ri;;ht  way  to  de.d 
with  this  difficulty  was  to  i.ice  it  and  t.ikt:  u  t  in^  of  secur- 
ing practical  equality  of  tcnipcratut c  th:  1  lu^dmut  the  lentith 
of  the  pendulum  (which  it  is  obvious  m.iv  be  dme  by 
simple  enough  appli  tnccs),  I  devised  a  pendulum  in  which 
the  compensation  is  produced  by  a  stitT  tube  of  zinc  and  a 
pli^^ipiim  wire  placed  nearly  parallel  each  to  the  other 
throughout  the  length  of  the  pendulum.  The  two  pen- 
dulums of  tlie  dodc  shown  to  the  British  Association  were 
constructed  on  this  plan.  Now  U  is  dear  that  the  mate- 
rials chosen  for  compensation  should,  of  all  those  not 
o'.hcjwiit  objectionable,  be  those  of  greatest  and  of  least 
exp.ansioiliiy.  Therefore,  certainly,  f;I.iss  or  platinum 
ought  to  be  one  of  the  materials,  and  the  steel  of  the  ordi- 
nary astronomical  mercury  pendulum  is  a  mistake.  .Mer- 
cury ought  to  be  the  other  (its  cubic  expansion  being  six 
times  the  linear  expansion  of  zinc}  unless  the  capillary  un- 
certainty of  the  mercury  surface  lead  to  irregular  changes 
in  the  rate  of  the  pendulum.  The  weight  of  the  jpendultun 
ought  to  be  of  nutterial  of  the  greatest  specific  gravity 
attainalite ;  at  aD  events  unless  the  whole  is  to  be  mounted 
in  an  ^r-tight  case ;  because  one  of  the  chief  emis  of  the 
hest  existing  pendulums  is  that  depending  on  the  varia- 
tions of  barometric  pressure.  The  expense  of  platinum 
puts  it  out  of  the  question  for  the  weight  of  the  pendulum, 
even  although  the  use  of  mercury  for  the  temper.iture 
compensation  did  not  also  give  mercury  for  the  weight. 
Thus  even  though  as  good  compensation  could  be  got  by 
sine  and  platinum  as  by  any  other  means,  mercury  ought 
on  account  of  its  superior  specific  gravity  (nearly  three 
tinea  that  of  lead)  to  be  preferred  to  lead  for  the  weight 


I  have  aooordingly  now  made  several  pendulums  (for 
tide-gauges)  with  no  other  material  in  vo»  moving  part 
than  glass  and  mercury,  and  with  rounded  knife  e^gcs  of 
agate  for  the  fixed  support  ;  and  I  am  on  the  point  of 

making  lour  more  for  two  new  clocks  which  I  .ir.i  Ii.t.  ing 
m  ide  on  the  plan  which  forms  the  subject  of  this  com- 
munication. I  have  had  no  opportunity  hitlierto  of  test- 
ing the  performance  of  any  of  these  pendulum  but  their 
action  seems  very  promising  of  good  results,  and  the 
onlv  untoward  circumstance  which  has  hitherto  appeared 
in  connection  with  them  has  been  breakages  of  the  glass  in 
twoailempts  to  have  one  carried  safely  to  Genoa  for  a  tide> 
gauge  made  1^  Mr.  Whit^  to  an  order  for  the  Italian 
Government. 

As  to  the  accuracy  of  my  new  etodc,  it  is  enough  to 
look  at  the  pendulum  vibrating  with  perfect  steadiness, 
from  month  to  month,  through  a  range  of  half  a  centimetre 
on  each  side  of  its  middle  position,  with  its  pallets  only 
touched  during  of  the  time  by  the  escapement-tooth,  to 
feci  certain  that,  if  the  best  ordinary  .i>tr,)noinical  clock 
owes  any  of  its  irregularities  to  variations  of  range  of  its 
pendulum  or  to  impulses  and  friction  of  its  escapement- 
wheel,  the  new  clock  must,  when  tried  with  an  equally 
good  pendulum,  prove  more  regular,  I  hope  soon  (0 
liave  it  tried  with  a  better  pendulum  than  that  of  any 
astronomical  clock  hitherto  made,  and  if  it  then  shows 
irregularities  amouotiog  to  of  those  of  the  best  astro> 
nomical  clocks,  the  next  step  must  be  to  indoee  it  in  an 
air  ti^ht  case  kept  at  constant  tempemtBT^  day  and  n^lit, 
summer  and  winter. 


ON  THE  TROriCAL  FORESTS  OF 
HA  MPS /{/RE  • 

ENGLAND  at  the  present  time  has  a  climate  far  from 
tropical,  but  at  the  time  to  which  this  lecture  refers 
the  palm  and  spice  phmts  flourished  here ;  and  hence  die 
climate  then  may  rightly  be  spoken  of  as  actual^  tropical. 

The  data  on  which  this  inference  is  based  are  the  fossil 
leaves  which  arc  found  in  the  clays  of  the  south  of  Hamp- 
shire. Out  of  the  many  thousands  of  such  leaves  obtained 
l)v  me  during;  summer  holidays  for  many  y<  ars  past,  some 
srleettd  specimens  were  exhibited  in  a  t  abinet  in  the  l.n  m 
Collection  of  Scientifi.  I  ;i  ^ti  ■.hiu-tiI  s.  Other  collections  ot 
leaves  from  this  spot  and  from  .'\luin  Hay  h.ive  been  made, 
and  may  be  seen  in  the  British  Museum.  It  is  the  district 
immediately  along  the  line  east  and  west  of  Bournemouth 
which  has  been  specially  emmined,  and  it  is  in  tiie  lower 
Bagshot  beds,  which  are,  comparatively  speaking,  amoQgBt 
the  youngest  of  Ae  geological  scale,  that  the  leaves  re* 
ferred  to  have  been  found. 
I  These  Bagshot  beds  need  not  detain  us  ;  but  as  I  have 
I  referred  to  tiicm  as  ainoii;;st  t!ie  voungest  in  th.e  gpolo;,';cal 
!  sr.ile,  I  may  mention  llij.1  aijove  them  we  have  the  Braekle- 
j  sham  beds,  lull  of  marine  forms  ;  the  Barton  beds,  also  full 
of  marine  forms,  but  telling  a  tale  of  a  dirtcrent  sea  ;  the 
!  ileadon,  liembridge,  and  Hempstead  series,  with  many 
repetitions  of  marine  and  fresh-water  conditions,  indicating 
loo^  lapses  of  time.  There  is,  too,  the  whole  Miocene 
penod,  of  which  we  have  no  trace  in  this  district,  hut  which 
we  b^eve  from  continental  evidence  was  of  vast  duration. 
Then,  to«L  thoe  fbUowed  periods  of  immense  length, 
during  which  Enghmd  underwent  its  httest  glacial  epoch; 
after  that,  the  time  during  which  the  gravels  were  fonned. 
While,  therefore,  we  speak  of  these  beds  as  alnoat  the 
youngest  of  our  scries,  they  beleog  to  petiods  of  an  in- 

calcutably  remote  p.ast. 

It  is  from  the  cliffs  principally,  and  from  the  deep 
cuttings  of  the  recently  constructed  railway  from  Bourne- 
mouth to  Parkstone,  that  our  knowledge  is  mainly  de- 
rived. There  are,  in  addition,  the  diggings  carried  on 
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for  commercial  purposes.  Great  interest  attaches  to 
these  somewhat  monotonous-lookinf;  cliffs,  as  it  is  from 
them  that  has  been  unearthed  the  marvellously  rich 
flora  which  I  s'lall  briefly  ile^irrihe  further  on.  Let 
US  commence  bv  visiting  the  digi^in^js  near  Warcham. 
We  see  that  ihcy  are  situated  on  a  wild  moorland 
with  hillocks,  under  the  high  range  of  chalk  downs,  in  a 
{;ap  in  which  stand  the  massive  ruiiu  of  Corfe  Castle. 
\  ery  bleak  and  bancD  the  sceneiy  looks  in  high  winds 
and  driving  showers,  and  the  btter  are  of  uaosually 
oanmon  occsnence,  the  doadt  being  caught  and  hdd  by 
the  Mgh  dmins.  The  moorland  stretches  far  to  the  sea 
and  enwraps  Poole  Harbour,  continuinjj  as  far  as  the  eye 
can  reach,  beyond  ]5o-irn<  niouth  to  the  tower  of  the  fine 
old  abbey  ol  Chrisiclmrch  and  to  the  New  Forest,  bein^,' 
here  and  there  clothc<l  with  extensive  pine  plantations. 
But  in  fine  weather  it  has  a  charm  of  its  own  and  is 
especially  :  n  .  lv  when  the  yellow  furze  and  purple  heather 
are  in  full  bloom.  Even  the  actual  diggings  themselves 
arc  most  picturesque,  especially  thoae  now  abandoned,  as 
there  we  find  little  deep  blue  lakes  tnrrounded  by  many- 
coloured  cliffs  fifty  fMt  m  height,  in  which  bright  yellows, 
magentaa,  and  crimsons  predoaiioat&  I  do  not  apply 
the  word  blue  to  the  small  laltes  peeticalfy,  for  they 
are  of  an  intense  blue,  finer  in  colour  than  the  famed 
bhie  of  the  waters  of  some  of  the  Swiss  lakes.  The  heath 
is,  In  some  patrhei.  of  a  in.T.^enta  colour,  where  a  crimson 
clay  patch  forms  the  soil.  If  we  examine  these  cliffs  and 
b.Tt.ks  we  I'lnd  them  composed  of  chiys  dark  or  white,  or 
r<  d  and  wlii'e  ino'.tlid,  of  layers  of  coarse  grey  grit  and  of 
sands  of .  vtty  bhadc  of  red  and  yellow,  white,  and  varic- 

!'(  (!.  (  iftin  the  sands  have  angular  lumps  of  clay  iiii- 
lu  ddtd  in  them.  The  quarrying  is  mostly  done  in  open 
pits,  the  clay  licing  dug  out  perpendicularly  with  a  lone 
and  narrow  spade.  Some  of  the  deeper  seams  are  mined, 
and  a  coosidetable  depth  is  reached  in  Mr.  PikePa  work 
iogs,  and  at  Bninksea  k  is  worked  under  the  waplevel. 
These  pipeclays  are  exported  to  all  parti  of  the  world 
wherever  good  pottery  is  made. 

Overlying  the  pipeclays  we  find  another  Peries  of  de- 
posits, which  are  not  here  (juarried  for  use,  but  looked 
upon  as  refuse ;  but  near  Bournemouth  they  arc  dug  into 
in  many  places  for  the  brick  earth  comaincd  in  them. 
They  are  easily  distin-uishcd  by  the  darker  colour  and 
more  »andv  nature  of  the  clays.  These  drab  clay  basins 
are  of  smaller  extent  and  arc  full  of  remains  of  decayed 
leaves,  and  have  actual  seams  of  coal  in  than,  which  is 
burnt  by  the  villagers.  We  now  cross  Poole  naibour,  at 
hiKh  tide  a  magnificent  sheet  of  water,  the  distant  bills, 
behind  which  Uie  sun  sets,  giving  it  the  appearance  of  an 
Italian  lake,  and  gUnce  at  Uranksea  Island  as  we  pass  ^ 
the  owner  of  which,  however,  will  not  allow  us  to  land.  1  n 
the  sheltered  bay  of  Studland  we  can  see  but  little  of  the 
clitTs,  as  they  arc  now  mostly  overgrown  10  the  very  beach. 
\Ve  ate  struck,  however,  by  the  coloured  s.inds  which 
forcibly  remind  those  of  us  who  are  famdiar  wiili  t'u  ri  n| 
the  still  more  brilliant  hui-s  of  the  sands  at  ,Muin  I'  i  ,-, 

J^ein^;  ferried  across  the  inlet  of  J'oole  Harbour  and 
walking  along  the  beach  towards  Bournemouth,  we  find 
the  coast  for  the  first  mile  composed  of  hiUs  of  blown 
sand,  beyond  which  the  cliffs  we  have  been  viewmg  from 
a  distance  rapidly  rise.  These  cliffs  aie  themselves  of 
rather  monotonous  appearance,  being  devoid  of  the  bril- 
liant colouring  so  conspicuous  at  Alum  and  Studland  Rays, 
but  they  are  crowned  for  the  greater  part  of  their  length 
«  i  !i  pil  e  W'lods.  Their  colour  varie.s  from  buff  to  white 
;  ■  .)  tiorn  winte  to  slate  colour.  W'e  notice  appari-ntly 
<  iiil;i-ss  sciccL'ssioiis  of  clays,  sitids.  -aw.  ^r:ts  Heposiu-il  ;i't 
diflerent  ani^'es  and  without  any  single  bed  being  tracc- 
ab:e  for  mo.c  ihan  a  few  yards.  The  clilTs,  preserving 
ihe  same  characters  for  a  distance  of  four  miles,  extend 
to  near  Boscombe,  where  we  notice  a  chance  fal  their 
composition.  The  days  are  black  and  still  more  sandy, 
the  upper  puts  of  die^aafeftrleieiteep.nd 


composed  of  loose  vUte  sands  and  shin^^  with  a  tihidc 

capping  of  gravel. 

At  length  still  further  east  these  beds  disappear  beneath 
the  sea  in  consequence  of  the  gener.il  dip  of  the  stral.a. 
The  sand  beds  which  follow,  whi're  they  cap  the  clilTs, 
are  recognised  froin  a  great  distance  by  their  greater 
slope  from  the  cliff  shorewards,  for  they  are  so  loosely 
composed  that  every  wind  blows  the  sand  away  in  clouds 
and  leaves  the  shingle  to  rattle  down  on  to  the  beach. 
So  loose  is  this  material  that  that  part  of  the  coast  line 
which  bad  dift  composed  of  Ais  sand  has  sovr  but  an 
instnificant  height ;  all  the  sand  has  been  blown  away  by 
wind  and  wasted  by  rain,  until  the  shingle  has  been  left 
dropping  lower  and  lower,  and  the  stones  which  neither 
wind  nor  rain  could  affect,  h.ave  come  closer  and  closer 
together.  This  is  the  cause  of  the  land  connecting  Hen- 
gibtbtiry  Hcnd  hcinj;  much  lower  than  any  other  in  the 
neighbourhood.  The  shingly  beds  are  ancient  sea 
beachc-,  .>nd  the  slope  of  them  to  the  ancient  sea  can 
still  1m;  s(  en  in  places.  So  long  have  they  been  exposed 
that  the  Ihnt  pebbles  in  thrm  are  sometimes  almost  de- 
composed, the  familiar  white  coating  to  the  flints  being 
an  inch  or  moie  thick.  This  shingle^  which  is  composed 
of  rounded  pebbles,  that  tell  the  tale  of  a  long  railing 
on  the  old  sea  beach,  is  now  the  source  of  the  pebbles  on 
the  present  beach,  and  the  round  condition  of  the  pebbles 
I  on  the  present  beach  on  this  part  of  the  coast  is  not  as  on 
i  the  shore  further  towards  I'oolc,  or  as  at  Brighton,  the 
result  o(  present  w.ive  action,  although  the  existing 
sea  h.Ts  uniloiibtedly  reduced  the  |iebbles  in  si«e.  They 
cannot  be  confounded  with  the  Later  angular  river  graveU 
which  everywhere  cover  ihi.s  area. 

At  the  peninsula  of  Hengistbury  Head,  about  six  miles 
beyond  Bournemouth,  the  cliffs  again  rise^  being  at  first 
composed  of  black,  chocolate-coloured,  and  white  sands 
with  pebbles,  and  farther  on  of  green  clayey  sands  con> 
taining  nodiues  of  large  irregularly-shaped  concretions  of 
sandy,  argillaceous  ironstone  disposed  in  layers,  until 
lately  worked  for  iron  and  shipped  to  the  smelting  fur- 
naces of  South  Wales.  Beyond  Christchurch  Harbour  wc 
have  clitTs  of  white  sand  which,  according  to  my  views, 
close  the  series. 

Inland  the  country  has  a  b.irrcn  appearance  except  in 
the  plantations,  and  ihc  scattered  brick  pits  afford  no 
additional  information  of  use  to  us  in  our  present  re- 
searches. There  is  but  little  of  interest  to  the  tourist 
except  on  the  very  edges  of  the  district  where  the  archa:o> 
logist  will  be  interested  in  the  Minsters  of  Christchurch, 
wiih  its  associated  rains,  Wimbom^  and  the  ruins  of 
Corfe  Castle. 

No  order  of  arrangement  is  at  first  apparent  in  these 
beds,  but  by  going  backwards  and  forwards  over  the 
ground  attentively  there  is,  it  seems  to  nie,  a  very  well- 
marked  and  recognisable  sequence.  I  will  now  tt-il  you 
what  I  take  to  be  ihis  sequence.  It  has  never  been  sub- 
mitted to  geologists  before,  and  it  is  possible,  as  is  often 
the  case  with  new  work,  that  there  may  be  some  objcc* 
tions  r.dsetl  to  it. 

FRESHWATER.  f.1AR!NE: 


I  would  refer  to  the  diagram  (Fig.  i)  where  I  have  ex* 
pressed  my  reading  of  this  district.  This  lower  firesb-water 
series  is  seen  intlieadghbourfaoodof  Corfe  and  forms  part 
of  the  diflb  at  Stndlan£  It  is  characterised  by  abundance 
of  iripeclays,  and  has  a  thickness  of  20. )  feet  or  more. 

tne  middle  freshwater  series,  also  met  with  near  Corfe 
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am!  .It  Studland,  forms  the  whole  thickness  of  the  cliffs 
between  Poole  Harbour  and  Bournemouth.  We  thus 
have  a  magnificent  section  four  miles  long  and  100  feet 
in  heig^  Brankiea  Island  is  also  formed  of  this  series. 
Their  entire  thicknen  cannot  yet  be  accurately  stated, 
but  may  be  put  down  at  some  300  feet.  They  are  cha- 
racterised by  the  fact  that  the  clays  contained  in  them  are 
usuall)  brick- earth. 

The  next  scries  above  is  a  marine  scries  and  is  some 
40;-)  or  5f)o  feet  thick.  The  base  beds  are  dark  sands  and 
cl.iys,  sutcccdcd  by  pcbh'c  In  d?.  ind  sands,  then  more 
sandy  clays  with  pcbbk-s,  aiul  ^  luliny  with  a  thick  deposit 
of  white  sands.  This  marine  portion  of  the  scries  occupies 
the  difls  between  Doscombe  and  High  Qiill 

Plain  as  thif  order  of  deposition  appears,  we  have  col- 
lateral proof  tjiat  thii  interpretation  is  right,  for  at  Alum 
Bay  there  It  a.  oooqileie  MCtiea  of  the  whole  of  these 
beds  aldiough  somewhat  thinned  out,  upheaved  verti- 
cally, that  is,  turned  rompletely  on  end,  so  that  we 
can  examine  them  in  detail  in  the  space  of  a  few 
hundred  yards,  like  passin_;  ir.  r<j\icw  volumes  on  a 
book-shelf'.  We  see  in  succcs-.iou  the  lower  pipe-clays, 
the  briliint  sands,  the  darker  cl.iys,  sands,  pcbble- 
bctls,  one  after  the  other,  so  tiited  up  and  so. placed  that 
those  who  know  nothing  of  the  depression  and  elevation 
of  areas  can  with  difficulty  be  brought  to  believe  that 
they  have  all  been  deposited  horizontally. 

In  givins  vou  the  hiatoiy  of  the  deposition  of  these 
beds,  I  shall  nave  to  speak  of  a  ^Ung  area,  and  before 
doil^  so  let  me  remind  you  that  in  Lyell's  "  Geology,"  a 
book  in  everyone's  hands,  many  instances  arc  recorded, 
of  sinking  .ircas  in  historic  times,  from  our  knowledge  of 
which  wc  feci  justilied  m  ^upposin,;  th.il  there  were  sink- 
ing areas  in  gcolu^'ical  tinies. 

The  thick  pipeclay  s  and  quart/ose  !;>  its  which  wc  Irid 
at  the  bottom  of  the  scries  can  wiiliout  iLe  sli'^litcsi  licbi- 
taiion  be  referred  to  the  result  of  the  wearing  away  of 
granite  rock,  for  wherever  granite  is  worn  away  by  water, 
there  we  find  white  clays  and  similar  quartz  grits.  We 
need  not  go  further  than  Cornwall  to  tee  Still  finer  days, 
which  have  lieen  pcoduced  in  quite  receat  tioiee  from 
gianite  \n  the  agen<7  water.  The  beds  of  this  district 
iochided  in  the  Tertiaries,  first  laid  down  over  the  chalk, 
were  those  now  called  {London  cIav  (a  marine  deposit), 
and  when  the  streams  which  broughf  down  our  Hagshot 
beds  first  spread  out  their  deposits,  they  spread  over  the 
London  clay,  except,  perhaps,  in  those  places  whtrc  they 
first  cut  n\tay  the  London  clay,  so  that  some  of  these 
Ua^shntb  wire  possibly  laid  down  on  the  chalk.  The 
water  in  tbis  cake  came  ^om  the  west,  and  as  |iere  we 
arc  nearer  the  mll%a^iidl  were  the  source  of  the  c}ay, 
we  find  t]»e  grits  coarser  ftnd  ^  e|ays  thicker. 

At  StMhuid  the  grits  «te  not  M  coarse,  and  at  Alum 
Bay,  a  long  way  east,  the  sands  4fe  very  fine,  so  that 
anyone  knowing  the  district  could  tell  which  of  these 
ipccimcns  came  from  either  place. 

Each  clay-patch  represents  a  small  l  ike,  tirst  scooped 
by  the  runnmg  water  out  of  the  hedi  just  previously 
deposited,  and  then  filled  in  by  sediment.  1  he  mode 
of  action  is  this  : — The  weather  disintegrates  the 
exposed  surfaces  of  the  distant  gninite  rocks,  and  the 
loosened  particles  are  carried  by  rain  into  streamlets, 
which  convey  them  on  \o  the  river.  The  river, 
tearing  and  tumbling  along,  grinds  the  rocks  which 
have  fallea  into  its  bed  into  nmnd  bouldeia,  until  in  floo4 
tioies  tM  water  if  iriiite  wMi  finely>divtded  granite.  This 
grit  being  hurried  aloog  by  the  m^  h,  is  spread  far  and 
wide  over  the  valley  whenever  the  stream  bursts  its  banks, 
which  mountain  torrcr.ls  very  often  do.  while  the  titu  r 
particles  are  still  held  and  carried  on  until  a  lake  or  pool 
IS  met  with,  where  the  speed  is  checked;  these  tine  par- 
ticles are  then  dropped,  and  tlie  w.^ter  becomes  quite  clear. 
1  his  (ieposiiion  of  line  clay  goes  on  for  ages,  until  the 
lake  becomes  6Ue4  yp,  tb»  WfttfT  g$ta  9ivene4  ia(9 


another  channel,  and  what  was  a  lake  becomes  dry  land ; 
the  river  at  the  next  flood  spreads  over  the  valley,  covers 
in  common  with  the  sun  iiihIiui,'  ground  what  was  the 
lake  again  and  again  with  thick  grits.  Such  is  the  origin 
of  the  large  basins  containing  the  clays  which  serve  now 
to  make  your  pipes  and  your  crockwy.  You  have  only 
to  reco;>nise  that  the  valley  in  whidi  this  takes  place  was 
slowly  sjnkini,',  and  there  is  no  limit  to  the  thic^::ic  s  of 
sands  and  clays  which  might  be  thrown  down  on  ai.y  one 
spot,  and  m  lius  way  can  be  explained  the  sudden 
changes  Irom  v;rit  to  clay,  which  would  else  bs  a  pu7i;!e 
to  Us.  The  si/e  of  these  old  lakes  's  very  well  seen  now 
wherever  a  clay  basin  has  been  t[uarried  aw.iy,  for  the 
clay  is  quarrietl  aw.ay  for  use  whilst  the  sand  is  left. 
Some  of  them  are  represented  by  the  beautiful  blue  pools 
I  told  you  about,  and  arc  seen,  therefore,  to  have  been 
about  one^ttiriar  to  one-third  of  a  mUe  round,  whilst 
their  depths  have  varied  Aom  30  to  60  feet  Mr. 
Lawrence  I'ikc  informs  me  that  other  clay  basins  are  of 
larger  extent,  being  |  of  a  mile  in  diameter.  Their 
^^reatcit  lenijth  is  in  the  direction  of  the  val'cv.  Tht.c 
clays  extend  under  the  surf.ice,  caslw.iid,  for  they  .ire 
worked  at  IJranksca  und  r  the  sea-ltvcl,  .it  I'arkstone, 
and  near  IJoiirne.  At  Alum  l!ay  they  arc  tilled  up, 
and  arc  full  of  bc.uitiful  fossil  leaves. 

This  next  series  of  beds  above,  \shich  I  have  told  you 
are  of  a  different  character,  mai  k  a  great  change  in  the 
conditions  of  the  land.  The  clay  patches  are  of  smaller 
extent,  being  the  filling  in  of  mere  ponds  or  puddles, 
which  acted  on  a  nnaller  ecale^  as  the  lakes  of  which  we 
have  just  spoken.  The  change  indicated  by  these  beds 
is  one  from  the  valley  in  which  the  previous  contaircl  licils 
Were  deposited,  to  abroad  low-Kini.;  trai:t  ia  proximity 
to  the  sea.  We  infer  that  wc  can  trace  how  this  tract 
bec  itiic  5.;r  iduaMy  lowered  and  lowertd  down  to  the  sea- 
ievel. 

1  he  belief  in  the  gradual  lowering  of  the  land  in  this 
area  is  borne  out  by  tlie  fact  that  in  the  cliffs  near  I'oole, 
which  are  slightly  lower  ia  position  than  those  farther 
east,  we  get  only  leaves  of  evergieens  and  forest  trees, 
whilst  as  we  work  our  way  east  so  as  to  meet  with  beds 
OD  a  higher  level  or,  which  is  the  same  thing,  of  more 
recent  age,  we  get  a  mixture  of  ferns  and  other  plants, 
which  require  much  moisture,  whilst  farther  cast  stiU  we 
get  assemblages  of  plants  that  could  only  have  lived  ia 
absolute  swamps. 

Low  as  the  land  appears  to  have  become  we  have  no 
evidence  whatever,  throughout  the  whole  thickness  of  this 
p.irt  of  the  series,  amounting  to  300  feet  at  least,  with  an 
exception  which  I  will  tell  you  about  directly,  that  it  was 
low  enough  to  be  inundated  by  the  sea,  as  the  few  shells 
that  have  been  found  are  of  fiesh<water  kinds.  The 
exception  alluded  to  i«  the  oeconenoe  of  logs  of  wood 
bored  by  the  aUp-WOnn  or  teredo.  All  the  ship-worms 
generally  known  to  us  five  only  in  salt  water,  and  are  so 
delicately  organised  that  the  slii.:h;est  mixture  of  fresh 
water  instantly  kills  them.  This  isolated  fact  for  some 
time  presented  a  gr.ivc  difficulty,  but  happening  to  red 
I  Mr.  (;v.)n  Jelfreys'  interesting  account  of  the  habits  of 
this  ctL  iture,  I  not  only  found  that  he  relates  the  occur- 
rence of  similarly  bored  wood  300  miles  up  the  River 
(iambia,  but  distinctly  states  that  tliere  is  a  species 
which  lives  in  fresh  water.  Therefore  this  supposed 
marine  indication  may  be  on  his  authority  removed,  and, 
supposing  this  theory  should  be  verified  ud  onivenally 
accepted,  we  may  safely  infer  that  these  middle  beds  are 
of  fresh'water  ong in. 

We  now  come  to  the  third  series  of  beds.  A  still  con- 
titnu  d  sinking  of  the  area  brought  this  swampy  c  .ndition 
so  low  that  the  sea  was  no  longer  kept  out,  but,  burstiiijj 
through,  formed  great  salt-water  lajjoons  teeming'  witli 
life  ;  for  wc  suddenly  titid  crowds  of  marine  forms  im- 
bedded in  what  was  formerly  black  mud,  such  as  WO 
might  fin4  BOW  in  the  existing  Foole  Harbour  hare. 
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Id  tbis  series  of  marine  beds  we  have  at  the  bottom 
lagoon  beds,  as  I  call  them,  which  may  represent  a  similar 
state  of  things  to  what  we  see  at  Christchurch,  or  Poole, 
or  WeynKMtbrOr  anyplace  where  we  have  mud  banks 
left  dry  or  even  sbaOow,  between  eadi  returning  tide. 
We  still  find  here  leaves  of  trees,  many  of  them  doubtless 
overhanging  the  lagoons,  which  have  so  slowly  decayed, 
'J'.it  ihey  are  overgrown  with  zoophytes ;  crowds  of 
nv-iters  are  met  with;  we  find  the  remains  of  shore- 
ti.ibs,  which  from  our  knowledge  of  existinij  species, 
we  infer,  overran  the  muddy  shore  ;  the  callianassa,  a 
prawn-like  creature,  which  bored  through  the  mud  ; 
limpets,  areas,  corbulas,  and  many  other  shell-bearing 
molluscs,  passing  their  lives,  dying,  and  becoming  buried 
in  the  sediments  of  the  sheltered  lagoons.  This  la^on 
conditkm  went  oa  until  the  grubial  smking  has  ftermitted 
the  ever-emaiia^ing  surf  to  break  over  the  lafoon  barrier, 
to  rush  in,  and  in  time  overwhelm  them  with  rolled  shingle 
and  sca-smd.  We  still  trace  the  l.ij^oon  condition  for  a 
mile  or  so  cast,  wlure  it  is  reprcstulL-d  by  cigar-ash 
coloured  sands,  iniprej;natcd  with  salt,  and  coloured  with 
this  dark  tmt  of  carbonaceous  matter.  These  sands 
contain  very  perfect  remains  of  branches  of  a  coniferous 
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tree  resembling  the  j^cnus  Dactidium  and  Inrj^e  pieces 
ijf  ''actus.  It  should  be  rnentioyicd  tliat  this  is  the 
t  .irlicst  cactus  kr,t)wn,.ind  that  the  spines  are  found  to 
he  still  flexible.  The  sands  arc  in  other  places  crowded 
with  fruits  something;  like  those  met  with  at  Sheppey. 
Uafonnnately  the  salt  contained  in  them  eflloresces  and 
splits  alt  these  specimens  into  fragments. 

I  may  just  tell  you  that  at  Hengistbury  Head  we  have 
deeper  sea  deposits,  with  sharks'  teeth  and  bone*.  At 
llighcliff,  r.arton,  w  e  h.avc  relics  of  a  sea  swarming  with 
life,  niyriatls  cf  fossil  shells  may  be  collected  on  the  cliffs, 
whilst  Still  further  on  :ii  1  lord  well,  we  have  beds  showing 
taat  the  lard  arose  ,1:11.  affording  suitable  condiiions 
tor  the  };r(iwlh  nf  1i:mi;i. ur.  palms,  and  was  the  haunt  of 
the  alligator,  turtle,  and  other  reptiles  which  are  now  con- 
fined to  tropical  countries. 

Fig.  2  is  a  view  of  the  Valley  of  the  Bourne  at  the  time 
referred  to  above ;  a  description  will  be  given  in  the  next 
article.  {^Tobe  etmtiMved) 
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DURING  the  meeting  of  the  International  Geographi- 
cal Congress  at  Paris  in  1875,  the  National  Library 
opened  an  eidiibition  supplementairy  to  that  which  was 
held  in  the  Tuileries.  Although  very  rich  in  documents 
and  modem  geographical  works,  the  great  nattonal  Insti- 
tation  did  not  wish  to  show  simply  a  duplicate  of  the  col> 
lections  exhibited  at  the  Tuileries,  and  it  therefore  brought 
out  only  ancient  and  rare  objects  which  the  rules  of  the 
estab'i-hir.';:i' wise  y  forbid  to  leave  the  budding.  Thus 
it  showed  to  the  (lublic  neither  its  gre.at  topographical 
maps,  iuch  as  those  cf  Cassini,  van  dcr  Maclcn,  ivc,  nor 
iis  recent  atlases,  its  numerous  geological  maps,  its  hydro- 
graphic  charts  of  the  French,  English,  and  other  Admi- 
ralty Departments.  But,  thanks  to  M.  Leopold  Delisle, 


Administrator-Gener.al  of  the  National  Library,  and  to 
M.  £.  Cortambert,  Librarian  of  the  Section  of  Maps  and 
Plans,  there  was  exhibited  in  the  magnificent  Mazarin 
r.  diery  a  collection  unique  of  its  land,  and  to  which  the 
Departments  of  Printea  Books,  Manuscripts,  and  En- 
gravings  contributol.  Tbe  objects  exhibited  belonged 
generally  to  Group  IV.,  devoted  to  Historical  Geography 
and  the  History  of  Gcof;raphy,  and  comprised,  besides 
ancient  and  modern  \votk!»  and  .MSS.  treating  of  geo- 
graphy and  its  history,  ancient  maps  anil  plobts,  instru- 
ments used  by  ancient  geographers,  astrolabes,  sun- 
dials, *'cc. 

The  success  of  the  exhibition  in  the  Mazarin  Galleiy 
inspired  the  Administration  of  the  Library  with  the  happy 
idea  of  transforming  this  temporary  exhibition  into  a  per* 
manent  institution.  This  has  beim  estabtnhed  in  the 
groand-floor  of  what  Is  known  as  the  "  Salle  des  Globes," 
.-tnd  in  the  two  rooms  which  look  out  upon  the  great  court 
o^  the  Rue  Richelieu,  ha  ;  been  recenlly  opened  to  the 
public  who  are  admitted  on  Tuesdays  from  10  to  4, 

Although  the  limited  space  at  disposal  in  these  apart- 
ments h  is  not  permitted  the  transference  of  all  the  objects 
cxliilji',<  d  in  the  .M a /It in  Ciallery,  and  although  the  De- 
partments of  Manuscripts  and  Printed  Books  have  kept 
possession  of  some  of  tne  valuable  documents  lent  on  the 
occasion  of  the  Geographical  Congress,  the  exhibition  is 
nevertheless  of  the  greatest  interest  on  account  of  the 
rarity  of  the  objects  which  it  contains.  Space  forbids  as 
to  give  a  conpleie  list  of  the  many  objects  exhibited, 
though  we  are  able,  through  the  courtesy  of  the  editor  of 
Jut  Nature,  to  give  illustrations  and  descriptions  of  a  few 
of  the  curiositirs.  There  are  nearly  500  objects  alto- 
gether, and  those  who  dciiire  a  complete  descriptive  cata- 
logue of  them  should  prooice  No.  178  of  the  French  jonnial 

just  referred  to. 

On  entering  the  first  room  of  the  exhibition  the  visitor 
is  at  once  struck  with  the  large  dimensions  of  the  two 
great  globes  of  Coronelli,  made,  in  1683,  by  order  of  die 
Cardinal  D'Estrccs,  who  presented  them  to  King  Louis 
XIV.  One  of  the  most  curious  objects  shown  in  this 
room  is  a  map  of  the  world,  probably  of  the  ninth  or 
tenth  century.  It  is  a  copy  of  one  which  appeared  in  a 
Commentary  on  the  Apocalypse  written  by  Bealus,  a 
bcnedictine  of  the  monastery  of  Valcovado  in  Leon,  who 
lived  in  the  eighth  century.  The  orif;inal  of  which  the 
one  exhibited  (Fig.  i)  is  a  cojjy,  belongs  to  the  library 
of  Turin.  It  shows  strikinj^ly  the  wonderful  notions 
which  these  old  monks  had  of  the  universe,  and  especially 
of  the  earth  in  w  hich  they  dreamed  their  uneventlul  lives 
away.  Four  winds,  represented  by  the  grotesque  figures 
seated  upon  the  skin  or  leathern  bottles,  and  holding 
shells  in  their  mouthsi  indicate  not  the  four  cardin^d 
points,  but  the  collateral  points,  where  the  sun  rises  and 
sets  at  the  sunmer  and  wmter  solstices.  The  orientation 
of  the  map,  as  was  for  long  the  custom  in  the  middle 
ages,  places  the  east  at  the  top,  the  west  below,  the  north 
on  the  left,  and  the  south  on  the  right.  A  circu'ar  ocean, 
the  old  river  Oceanos  ol  Homer,  surrounds  the  worlil.  If 
we  examine  the  interior  of  this  strange  tnti/>f>in:oitiUf 
I  Europe  will  be  seen  on  the  k  ft,  Afric.i  on  the  nj.;hi,  ai  d 
Asia  at  the  top.  Ihe  .Mediterranean  is  represented  by  a 
very  regular  parallelcgram,  extending  from  e.ast  to  west. 
A  not  less  regular  branch  of  this  sea  occupies  the  place  of 
the  Archipelago,  the  Black  Sea  and  the  Sea  of  Azov,  and 
bounds  Europe  on  the  east,  the  north-east  point  of  the 
continent  bong  indicated  by  the  wards  Wc  Ct^mi 
Europt  (EurnMe).  Islands  uniformly  souare  are  qiread 
over  the  Mediterranean ;  we  may  recognise  under  strange 
names,  Corcyra,  Cyprus,  Samos,  Sicily,  Corsica ;  the 
name  Tassis,  which  may  also  be  noticed,  designates,  no 
doubt,  the  cuv  of  TannS|Wfaidi  the  author  evidently 
regards  as  an  island. 

In  the  surrounding  ocean  apj>ear  other  isl  nds  not  less 
fantastical   On  the  east  the  island  of  Crisa  and  Algure 
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(for  Argirc),  in  allusion  to  ihe  region  of  gold  and  silver  of 
the  ancients,  in  trans-GanRctic  India;  on  the  north-cast 
the  Island  of  Till*?,  which  recalls  the  famous  Thuld  ; 
IJritannia  ;  then  the  Island  of  Scoiia,  which,  however,  is 
not  Scotland,  as  many  might  be  apt  to  think,  but  ihc 
ori^'inal  home  of  the  .Scots,  Ireland  ;  for  it  was  not  till 
about  the  twelfth  century  that  the  name  was  fairly  trans- 
ferred to  North  Britain. 

The  orography  of  Kurope  is  shown,  partly  in  enormous 
cones,  partly  in  elongated  masses,  live  principal  chains, 
of  which  only  one  is  named,  the  Mountains  of  Gaul 
{^Monies  Galliarum),  without  doubt,  the  Pyrenees.  The 
hydrography  is  wretchedly  meagre.   The  largest  river  is 


correctly  set  down  as  the  Danube  (Danubu),  but  what  a 
curious  course  is  given  to  it  !  The  second  in  extent  is  the 
Tagus,  under  the  name  of  Tovus,  wi)ich  in  utter  contempt 
of  geography,  discharges  itself  into  the  Mediterranean. 
What  considerable  river  is  that  which  flows  towards  the 
east  under  the  name  of  Eusis,  a  name  still  applied  in  Asia 
to  a  large  river  situated  almost  opposite  to  this  one  ? 
Perhaps  it  may  be  meant  for  the  Ponlus  Euxinus  itself, 
the  Black  Sea  ;  for  to  mistake  a  sea  for  a  river  was  not 
an  uncommon  thing  with  these  old  geographers. 

The  political  geography  is  of  a  higher  kind  than  the 
physical  geography.  To  speak  only  of  Gaul  we  find 
mention  made  of  Aquitaine,  Toulouse,  Gallia  Lugdunensis, 


\'\'Li.  I.— >fap  of  ih«  wotld  conuiocd  in  Ucaliu'i  CommeDlaf7  on  th«  Apocalypse  (loili  c). 


and  Gallia  Belgia  ;  wc  also  find  Fnttu  iit,  which,  however, 
does  not  st-nnd  for  France  but  for  Franconia. 

In  Asia,  on  the  spot,  no  doubt,  where  Paradise  was 
suppK)sed  to  have  btcn  placed,  appear  Adam  and  Eve,  in 
H  grotesque  position,  and  near  them  the  serpent,  who, 
however,  has  nothing  tempting  about  him.  Ten  conical 
mountains  surround  this  curious  scene,  without  names 
except  Libanus,  the  Caucasus,  Carmel,  and  Sinai.  Only 
three  rivers  flow  in  this  vast  space  :  first  the  Jordan, 
which  encompasses  Mount  Lebanon  in  a  very  strange 
way  ;  the  Euphrates,  which,  though  it  bears  no  name, 
may  be  ilivinrd  by  the  name  Mesopotamia  written  on  its 


banks  ;  and  then  the  Eusis,  that  mysttrious  Eusis  to 
which  we  referred  above. 

The  countries  and  the  towns  are  more  abundantly 
treated,  though  scattered  jirctly  much  at  hazard.  Jeru- 
salem holds  the  first  pl.ace,  under  the  abbreviation,  Ihrim  ; 
Juuea,  Ascalon,  Sidon,  Antioch,  y\bia  Minor,  Phrygia, 
Mesopotamia,  &c.,  are  represented  in  situations  more  or 
less  inexact. 

In  Alrica,  what  strikes  one  at  first  is  the  Nile,  the  enor- 
mous Nile,  divided  near  its  sources  into  two  branches, 
each  issuing  from  a  lake  ;  it  falls  into  the  sea  by  a  moutb 
larger  than  that  of  the  Mediterranean  itself.   A  note  in- 
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scrted  between  its  sources  tells  of  the  gold  which  is  mixed 
with  the  san<i  of  the  river,  .1  vast  lake  which  it  traverses, 
and  the  sandy  deserts  of  Ethiopia,  through  wliich  it  flows. 
The  only  other  river  seen  in  Africa  is  one  without  a  name, 
which  descends  from  the  country  of  the  Garamantes  and 
falls  into  the  Mediterranean  ;  it  is  probably  the  Bagradas 
—the  Medjertla  of  the  present  day.  The  mountains  of 
Africa  are  but  poorly  shown.  After  Mount  Atlas  {Monies 
Atlanni),  which  is  neither  in  its  place  nor  very  markedly 
brought  out,  there  may  be  noticed  three  mountains  which 
abut  in  the  Mediterranean,  and  two  steep  and  sharp- 
pointed  mountains  designated  by  ihe  scarcely  legible 


Fig.  t.— Copper  cotmograpliic  appamui. 

words,  duo  Alpes  Contra  Arasibi ;  this  should  perhaps 
be  read  Centniria  sibi,  i.e.,  two  mountains  opposite  each 
other,  forming,  as  it  were,  two  walls  between  which  is  a 
narrow  passage.    But  where  exactly  arc  they  ? 

A  note  inserted  in  the  south  of  the  map  tells  us  that, 
independently  of  the  three  points  of  the  known  world, 
there  is  beyond  the  ocean  a  u>tirth  part  which  is  unknown 
to  us  on  account  of  the  heat  of  the  sun,  and  on  the  con- 
fmes  of  which,  it  is  fabled,  adds  the  author,  that  there  are 
Antipodes.' 

A  reproduction  of  this  map  belonging  to  the  iith 

*  For  the  above  dcuili  we  are  nuioly  indebted  to  an  article  recently  puU 
shed  iFjr  M.  E.  Cortambcrt. 


century  shows  a  inarked  progress  on  that  which  we  have 
just  described. 


Fiii  3.-  Arali  i«<uiac  .oae-C'ih  size  of  ori^iniJX 

The  room  in  which  this  map  is  exhibited  contains  many 
equally  curious  objects,  some  of  them  of  great  rarity  and 


I'l'.  ^  — Frnih  ijrf'i'  -  (.,^r  f\<\h  <irr  of  wgiiuli. 

value.  Among  these  we  may  mention  a  copper  cosmo- 
graphic  apparatus  (Fig.  2)  by  Thuret,  of  date  1725.  On 

MAkTIN  IIEHAIM's  .Vf  AP  OF  TMl  \»  i  •Kt  I>. 


Fic  5. — Martin  Uehaim't  map  ol  the  world. 

one  face  are  represented  the  northern  constellations  and 
the  signs  of  the  zodiac,  as  well  as  the  correspondence  of 
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these  signs  with  hours  and  days  ;  on  the  other  side  is 
shown  the  movement  of  the  planets  around  the  sun.  It 
is  worked  by  means  of  a  clockwork  mechanism  in  the 
interior,  and  is  made  to  indicate  the  days,  months, 
and  years.  In  other  rooms  are  shown  the  curious 
Arab  zodiac  represented  in  Fig.  3,  and  a  French  astro- 
labe (Fig.  4)  made  by  Francois  Chassignet,  and  of  date 


Rome,  1622.  Another  interesting  object  is  a  facsimile 
map  of  the  world,  painted  on  parchment  by  order  of 
Henri  11.(1547-1559).  Some  critics,  among  others  M. 
D'Anezac,  date  it  as  far  back  as  the  lime  of  Fram^ois  I. 
('515-47)-  In  Fig.  6  we  have  reproduced  a  portion  of 
South  America  after  this  curious  document. 
Among  other  objects  is  a  facsimile  of  the  well-known 
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Fig.  6.— North.cut  region  of  South  America  (i6(h  c-X 


globe  ot  Martin  Behaim,  of  date  1492,  the  original  of 
which  is  at  Nuremberg.  This  globe  is  extremely  curious, 
speci.illy  on  account  of  the  lacuna  in  the  region  where 
America  should  be,  that  continent  not  having  been  dis- 
covered when  the  globe  was  made.  An  idea  of  the  con- 
tents of  this  globe  may  be  obtained  from  the  illustration, 
Fig.  $.   There  is  also  the  only  known  copy  of  the  cele- 


brated map  of  the  world  of  Sebastian  Cabot,  of  date  1544. 
A  valuable  legend  in  Latin  and  Spanish  informs  us, 
among  other  things,  that  John  and  Sebastian  Cabot 
I  landed  on  the  new  continent  in  1494. 
!  Such  are  a  few  of  the  objects  exhibited  in  this  extremely 
j  interesting  and  instructive  collection.  No  doubt  many 
I  of  our  readers  will  be  glad  to  know  of  its  existence,  and 
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those  who  i.ike  an  interest  in  the  progress  ot  geography 
trill  doubtless  think  with  us  that  such  an  exhibition  adds 
one  more  to  the  many  attractions  of  Paris  ;  now  that  the 
Loan  Collection  is  dosed,  nothing  at  all  approaching  it 
exists  in  London. 


TEMPERATURES  AND  OCEAN  CURRENTS  IN 
THE  SOUTH  PACIFIC 

T  N  the  Annakn  der  Hydroi^ra^'isie  und  maritimen  Mi-- 
J-  teorolof^ie  (Jahrj;.  iv.,  187^1,  Heft  6,  p.  219),  Hcrr  von 
Schleinitz,  a  member  of  the  recent  expedition  in  the 
German  corvette  Gaseile,  stales  his  views  on  ocean  tem- 
peratures and  currents  ;  these  are  somewhat  di/Terent  from 
those  expressed  by  Sir  C  Wyville  Thomson  (Pioc.  Roy. 
Soc,  voL  xxiv.),  which  are  based  on  the  date  obtained 
during  the  CMalimgtr  expedition.  The  ^msm/IA^  after 
leaving  Auddand  (New  ZealandX  pursued  a  coarse 
almost  due  north  as  far  as  the  Fiji  Islands  ;  thence 
she  proceeded  to  the  Samoan  Islands,  situated  at  a 
short  i!i!.t.;ncc  north-east  of  Fiji.  After  a  brief  excursion 
to  ihc  I  onga  Kf""P  ^"'1  back,  the  GaselU  (from  lonR. 
173°  18  -5  W.,  and  lat.  14"  2S' i  S.)  sailed  some  2,500 
nautical  miles  in  a  south-south-east  direction  (to  long. 
141  1 1'-4  W.,  and  lat.  45"  33'-6  .S.},  after  which  she  took  a 
due  easterly,  and  later  on,  a  south-easterly  course,  to 
Magdlan's  Straits  (bug.  80^30^3  W.,  Ut.  51°  4r-6  S.). 
The  observations  of  tcmpemnre  on  the  lo^  cruise  be- 
tween the  Sainoaa  UlaMS  and  the  M i^eOan^  Stiails 
are  of  special  interest  as  the  course  taken  bv  the  GaulU 
lies  to  the  sooth  of  that  pursued  by  the  Challenger. 

On  the  first  part  of  the  course  described,  which  has  a 
direction  nearly  coinciding  with  the  meridian,  eight  series 
of  observations  of  temperature  were  ni;i(lc.  The  bottom 
proiilc  of  this  part  shows  a  peculiar  absence  of  elevations, 
u  inch  is  ill  the  more  remarkable  when  compared widi any 
similar  piolile  of  the  same  length  in  the  Atlantic. 

The  conclusion  arrived  at  by  Herr  von  Schleinitz,  and 
based  on  the  results  of  his  observations  is.  that  in  the 
Pacific  the  arctic  deep-sea  current  crosses  the  equator  in 
a.  Mutheriy  direction  and  neeta  tlie  antarctic  oment 
only  between  lat  30^  and  36^  S.  This  is  just  die  reverse 
of  what  takes  pUce  in  the  Atlantic,  as  it  seems  highly  pro- 
bable from  the  observations  of  both  the  Challenger  and 
the  uazdle  expeditions,  that  in  the  Atlantic  the  antarctic 
deep-sea  current  passes  the  equator,  running  northward  of 
the  same  to  a  considerable  dibtance. 

Herr  von  Schleinitz  concludes  from  these  latter  ob- 
servations, that  if  the  antarctic  deep  current  enters  the 
North  Atlantic,  even  as  a  current  of  limited  breadth,  it 
must  nevertheless  carry  enormous  quantities  of  water  from 
the  South  Atlantic  to  the  North  Atlantic^  as  it  is  certain 
that  the  atncBthasadepth  of  mote  than  1,000  ftthoiDS  en 
the  avengo.  He  then  uks  die  ^nestion,  What  becomes 
of  this  BUM  «f  water  ?  There  is  no  strong  surface  current 
in  existenoB  wUch  carries  it  back  to  the  South  Atlantic  ; 
even  the  current  caused  by  the  south  east  trade  wmds 
runs  more  towards  tlie  (iulf  .Stream  than  towards  the  Kra- 
iciiian  coast  current  There  seems  only  one  hypothesis 
jjosbible,  \  tluit  .1  great  p.irt  of  the  water  Hows  through 
the  Arctic  Sea  and  liehring's  Strait  into  the  North  Pacific, 
and  that  may  be  the  cause  of  the  preponderance  of  the 
arctic  current  of  this  ocean  over  its  anUirctic  one. 

The  natural  conclusion  drawn  from  this  is  that  the 
South  Paci6Ct  in  order  to  oomnlrte  the  whole  cirde^  gives 
a  great  part  ef  its  waters  to  the  Sooth  Atlantic,  aiuTas  a 
ntoof  or  this  it  might  be  pomted  out  that  the  Ice  limit 
does  not  approach  the  equator  so  much  anywhere  as  it 
does  in  the  South  Atlantic. 

The  following  facts  may  also  be  mentioned  as  in  favour 
of  the  hypothesis  of  a  certain  rc>;ular  circulation  taking 
place  in  the  manner  described.  A  comparison  of  the  air- 
isoihcrnis  .IS  well  as  the  sea-isotherms  both  of  the  Atlantic 
and  Paci^c  Ocesms  shows  that  (1)  the  So|ith  Atlantic  is 


colder  than  the  North  Atlantic  ;  (2)  the  North  Atlantic  is 
warmer  than  the  North  Pacific ;  (3)  the  South  Pacific 
is  warmer  than  die  Sooth  AtUntic 

The  hi^^  temperature  of  the  North  Atlantic  Ocean 
has  hitherto  been  generally  expbuned  by  the  influence  of 
the  Gulf  Stream.  But  a  similar  current  exists  in  the 
North  Pacific,  and  yet  this  is  colder.  There  is  no  doubt 
that  the  Gulf  Sti  cam  has  a  warming  effect  on  some  Euro- 
pean coasts,  but  it  is  very  probable  that  considering  its 
comparatively  small  breadth  of  about  too  na-.iciLal  miles, 
and  shallow  depth  of  only  too  fathoms,  the  stream  is  far 
too  insignificant  to  be  able  to  exercise  a  perceptible  influ- 
ence upon  the  climate  of  the  whole  Notth  Atlantic  and  of 
the  coasts  surrounding  this  ocean. 

On  the  other  hand  it  does  not  seem  to  have  been  suffi> 
ciently  appreciated  hitherto,  that  a  very  large  part  of  the 
North  Atlantic  it  fiUed  by  water,  which  has  crossed  die 
equator,  even  if  at  a  considerable  depth.  However 
trifling  the  rise  in  the  temperature  of  this  w  itor,  .is  caused 
by  the  passage  over  the  equator,  may  be,  wlu-n  compared 
to  the  general  temperature  of  the  South  Atlantic,  it  is 
nevertheless  a  fact  tnat  there  is  an  important  amount  of 
heat,  which  the  South  Atlantic  loses  and  the  North 
Atlantic  gains,  on  account  of  the  very  large  extension  of 
the  current.  Nor  can  it  be  objected  with  regard  to  this, 
that  the  mean  temperature  of  that  mass  of  watei  is  pro- 
bably below  the  mean  temperature  of  air  in  the  Notth 
Atlantic,  because  tliere  is  no  questioa  of  absolute  hni* 
but  only  of  difference  of  temperatuies  between  the  North 
and  South  Atlantic. 

The  excess  of  water  in  the  North  Atlantic,  which  is  not 
carried  back  into  the  South  Atlantic  by  the  surface-cur- 
rents, and  which  passes  through  the  .Arctic  Ocean  (where 
it  loses  the  heat  it  possesbt^d  into  the  North  Pacific, 
causes  a  decrease  of  temperature  in  the  latter,  and,  pro- 
ceeding southward,  i.e.,  again  cro.ssing  the  equator  and 
thus  absorbing  heat,  produces  an  increase  of  temperature 
in  the  South  Pacific.  Finally,  the  South  Pacific  gives 
back  to  the  South  Atlantic  a  part  of  that  water  at  a  very 
low  temperature,  which  originally  tlowed  from  the  latter 
into  the  North  Atlantic  perceptibly  faeated,  on  account  of 
its  passage  through  the  tropica. 

This  circulation,  however,  is  not  to  be  iindcrBtOOd  as  if 
the  lowest  strata  of  all  the  oceans  took  part  in  it ;  on 
the  contrary,  there  are  doubtless  o:ily  single  currents  in 
the  lower  strata  which  follow  it,  while  others  may  flow  in 
an  opposite  direction.  Further  observations  will  throw 
light  on  these  hypotheses  ;  those  made  up  to  the  present 
are  yet  insufficient  and  at  times  even  contradictory.  At 
the  same  time  it  must  not  be  overlooked  that  a  constant 
exchange  of  water  between  the  lower  and  upper  strata, 
i,e.,  currents  flowing  in  a  vertical  direction,  are  proved  to 
exist  beyond  doubt,  particularly  in  certain  zones. 

la  conchisioB  Uetr  vonScUeiniuconsiders  the  oceanic 
system  of  conents  to  be  evidendy  a  very  complicated  and 
at  present  obscure  one,  upon  which  the  observations  made 
on  board  the  Challenger  and  the  Gaselle  throw  but  a  very 
faint  light. 

The  second  part  of  the  course  pursued  by  the  Gazdle, 
as  described  above,  did  not  differ  sufficiently  in  latitude, 
and  therefore  could  not  furnish  any  data  which  would 
be  useful  or  decisive  on  the  subject  in  question.  How- 
ever, the  observations  which  were  made  give  results  in 
complete  MCMdanoe  with  the  kypotheaia  lefeircd  to 
abovie. 


ON  THE  MEANS  OF  PROTECTION  IN 
FLOWERS  AGAINST  UNWELCOME  VISITORS 

H"* HE  phenomena  relating  to  this  subject,  which  have 
*  important  bearings  on  the  doctrine  of  selection, 
have  recently  been  discussed  by  M.  Kerner  in  an  interest- 
ing monograph  communicated  to  the  /■'esliihn/i  published 
on  occasion  of  the  twenty-hfth  anniversary  of  the  Zoo- . 
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k^co-Botanical  Society  in  T^aUM.  Thefilllovilig  is  a 
bnef  outline  of  tliis  paper:— 

M.  Kemer,  first  of  all,  thinks  it  anwarrantable  to  divide 
the  characters  found  in  plants  into  physiological,  which 
bring  their  possessors  a  curtain  advantage,  and  morpho- 
tcgicalt  which  ue  of  no  advantage.  Whil^  no  doubt, 
prafideM  and  even  disadvantageous  fonnattons  ocenr  in 
plants,  it  is  yet  certain  that  such  individoab  are  soon 
extingtiished  and  suppressed  by  others  which  bear  advan- 
tngcous  I  harr'.ctcrs.  Mo?.t  of  the  so-called  morphological 
characters  have  rather  a  certain  biological  significance, 
and  it  is  only  from  the  lack  of  obscr\'ations  regarding 
them  that  the  material  for  their  comprehension  is  so 
defective. 

Hitherto  study  has  mostly  been  directed  to  the  relations 
between  the  forms  of  flowers  and  those  of  the  animals 
visitins  them.  M.  Kemer  gives  an  account  of  those 
manifdd  forms  hitherto  regarded  as  only  of  morphological 
signifieanoa,  but  the  use  of  which  is  to  guard  flowers 
against  tmlnvited  guests  and  against  all  injurious  influ- 
ence, and  attacks  to  which  they  may  be  enoied }  diese 
forms  therefore  arc  of  essential  biological  varae. 

How  numerous  are  xVr^Q  enemies  and  uninvited  guests 
will  appear  from  the  following  brief  sketch  : — First,  there 
arc  the  large  grazing  animals,  such  as  the  ruminants, 
solipedia,  ?ic.  Then  there  arc  -^naih,  especi;Uly  the 
voraciinis  Helicid.e,  wliich,  indeed,  are  seldom  found 
in  the  flowers,  not  because  th  y  despise  them,  but 
because  they  are  kqit  ftom  them  by  a  group  of  stiff 
bristles  and  prickles  underneath  the  flowers.  The  same 
holds  for  soft  insects,  especfadfy  many  larvae  of  cater- 
tnUacs.  The  wingless  aphides  ate,  specially  among  soft 
iniects,  to  be  noted  as  anwdcome  guests  of  flowers. 
They  are  found  extremely  sddom  in  flowers,  bein{[  warded 
off  by  suitable  means,  but  if  they  are  carried  mto  the 
flower  they  immcHiately  force  their  proboscis  into  the 
sappy  tissue.  The  insects  with  a  firm  chitinous  skeleton, 
again,  e  isily  pass  over  the  bristles  and  prickles  ;  only 
their  ]iO',terior  feelers  are  sensitive  to  contact  with  sharp 
poiT'is.  Aitmng  animals  ot  th  s  class  those  are  injurious 
to  (lowers  whith,  in  consequence  of  their  too  small  size 
do  not,  in  passing  through  to  the  nectar  at  the  bottom  of 
the  flower,  brush  against  either  the  anthers  or  the  stigma. 
They  take  away  the  nectar  without  effecting  fertilisaUon. 
But  even  when  the  chitinous  insects  are  of  the  proper 
sUe  tiiey  are  unweicome  to  floweia  if  they  are  wingless, 
lor  in  lint  ease  they  are  a  compaiatively  long  time  in 
leaclihig  die  flower  of  another  nkUvidnal  of  tiie  same 
spedesk  and  the  pollen  with  whidi  diey  are  laden  is 
exposed  to  so  many  hazards,  that  fertilisation  by  these 
ins'.  cts  is  extremely  impro'nblc. 

Now  the  means  of  protection  against  access  of  these 
numerous  animals  are  veiy  various,  as  we  shall  pre- 
sently see. 

W'e  may  first  notice  the  protection  afforded  by  the 
leaves,  which  produce  the  buildmg  materials  of  the  flowers 
and  ari  necessary  to  their  growth.  They  afford  protec- 
tion thioiigh  certain  alkaloids  and  other  compounds  con- 
tained in  the  cell-gap,  and  also  through  a  hard  leather-like 
consistence  and  thorny  processes  by  which  a  portion  of 
the  leaves  are  protected  nom  injury  by  grazing  animals. 

The  means  of  protection  in  the  flowers  consist,  first  of 
all,  in  the  production  of  matters  which  are  repugnant  to 
some  animals  ;  such  are  alcohols,  resins,  and  etheric  oils, 
to  which  a  number  of  the  unwelcome  guests  have  such  a 
dislike  that  they  will  rather  endioe  the  sharpest  hanger 

than  cat  these  pl.vnts. 

A  second  kind  of  protection  consists  in  prevention  of 
approach  to  the  flowers  by  isolation  of  these  with  water,  as 
is  the  case  in  the  liromcliaccK.  Generally  the  foliage 
leaves  have  funnel-like  forms  in  which  the  atmosphenc 
precipitates,  rain  and  dew  collect  and  SO  form  an  in- 
surmountable barrier  to  the  passage  of  creeping,  wing- 
less insects,  while  the  aooesa  of  the  flying  inaeeia  vAidi 


affect  fertilisation  is  not  prevented.  The  water-plants  arc 
also  defended  against  unwelcome  g-jcsts  whi-h  mi^ht 
otherwise  creep  to  them  ;  and  it  is  vcr>-  remarkable  that 
in  water  plants  with  proiccting  flowers,  other  means  of 
protection  against  creeping  .mimals  are  wanting  ;  ihef 
are  only  devdoped  when  the  isolating  layer  of  water,  from 
some  cauM  or  other,  disappears.  Very  instructive  In  this 
relation  is  the  behaviour  of  Polygonum  amphihimn.  To 
the  flowers  of  the  plants  growing  in  water,  creeping 
insects  cannot  come,  the  flowers  being  surrounded  with 
water.  When,  however,  the  water  has  run  olT  and  the 
plant  is  on  dry  ground,  there  develop  on  the  leaves  and 
stalks  gland-hairs,  which  secrete  a  sticky  matter,  render- 
ing the  flower- bearing  axis  all  smeary,  so  that  access 
is  equally  forbidden  to  the  creeping  insects.  If,  now,  a 
plant  of  Polygonum  bearing  these  gland-hairs  he  put  in 
the  water  agam,  the  trichome-tufts  with  their  sticl^  mate- 
rial disappear,  and  the  soiftoe  appears  once  more  smooth 
and  even. 

Sodi  a  finmation  of  stidcy  matters  is  devdoped  m 
venr  many  ^ants  as  a  sure  protection  against  unwelcome 

visitants.  These  sticky  matters  appear  on  the  most  dif- 
ferent parts  of  plants,  under  the  flower,  and  ward  off 
especially  creeping,  but  also  unwelcome  flying  animals 
from  the  tlowers.  The  variety  of  the  glandular  forms 
yielding  stick v  matter  is  very  great,  and  their  occurrence 
is  verj'  widrsj.'io.'.d. 

While  these  sticky  matters  arc  effective  against  creep- 
ing animals  which  have  a  pretty  firm  chitinous  coat,  and 
especially  against  ants,  they  are  ineffective  against  the 
soft  creeping  animals,  e.^.,  the  snails,  which  secrete  slime 
on  the  sticky  parts  of  the  plants,  enabling  them  to  pass 
over  these.  Against  such  enemies  the  ^ants  are  armed 
with  the  most  various  thorns,  pricldes,  ixA  Aarp  teeth, 
whldi  mostly  have  their  points  directed  downwuds,  but 
may  have  the  most  diverse  positions  and  forms.  Quite 
peculiarly  interesting  are  those  prickles  and  needles, 
which  ser%'e  the  purpose  not  so  much  of  keeping  off 
unwelcome  visitants  as  of  showing  to  the  insects  which 
visit  the  flowers  the  right  way  for  effecting  fertilisation  ; 
whereas  if  the  same  insects  visited  the  plants  and  re- 
moved the  nectar  by  another  way,  fertilisation  wouM  aeC 
be  accomplished. 

The  means  of  protection  flras  £v  described  are  all  on  the 
path  which  the  unwelcome  |pMSt  mnst  tnvenw  if  be  would 
reach  the  flower.  There  are  ether  means  of  defence  bow 
ever,  withm  the  flower  itselC  These,  indeed,  caimot  be  re* 
garded  as  absolute,  fbr  they  may  be  overcome  by  unwd- 
come  visitors.  They  consist  of  hair-like  formations, 
which  are  united  in  large  numbers,  into  grating-like 
groups,  rendering  access  iuipri'sihl'.-  to  one  .animal, 
while  to  another,  which  is  furniiheii  with  a  lon;.,'er,  tliin 
proboscis,  or  can  drive  witli  greater  force  against  the 
grating,  they  yield  the  desired  (ood.  These  soft  hair 
fonnations,  which  have  the  most  various  modifications 
towards  the  end  in  question,  also  often  serve  to  point  the 
way  by  which  welcome  visitors  may  reach  die  nectar. 

Where  all  the  formations  that  have  been  mentioned  are 
wanting,  protection  is  still  aflbrded  by  bends,  enhurge- 
mentsj,  and  collocations  ofpaitienlar  partt  of  plants,  which 
are  so  Averse  that  it  is  difficult  to  Indicate  them  cursorily. 
In  general  they  may  be  divided  into  two  groups,  one  of 
which  comprises  those  formations  by  which  the  nectar  is 
completely  covered,  whereas  in  the  other  the  entrance  is 
merely  narrowed  so  that  an  opening  remains  by  which  the 
animals  may  introduce  their  sucking  organs.  The  most 
dirterent  parts  of  tlie  flower  share  in  these  formations,  pro- 
ducing a  very  j^reat  variety  of  foiins. 

A  last  means  of  protection  of  flowers  is  represented  in 
those  numerous  cases  in  which  the  flowers  open  only  in  the 
evening,  and  thereby  are  guarded  against  the  visit  of  in- 
sects which  swarm  during  the  day.  Further,  there  is  the 
diversioa  of  injorieos  iiiMCI%  ^  to  the  fact  of  the  uw* 
taiies  bdng  semctimes  iitmttBd  ia  other  parts  «f  die 
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plants,  and  mostly  in  the  feliaffe  IcftTM,  ao  that  creeping 
insects  satisfy  here  their  need  of  food,  and  do  not  trouble 
themselves  about  reaching  the  flowers  higher  up,  and  thus 
these  remain  protected  from  their  visits. 

"  From  the  foregoing  obcrvntions,"  says  M.  Kemer, 
"  it  will  sufficiently  appear  that  the  relations  of  plant-form 
to  that  of  animils  li^'int;  at  the  expense  of  plants  are  far 
more  manifold  than  has  hitherto  been  snpoo^ed,  and  that 
especially  numerous  formations  in  foliage-leaves  and  stem 
arc  so  f \r  of  biological  significance  that  by  them  protection 
is  afforded  to  the  flowers  against  the  preiudlcial  visits  of 
certain  animals.  Where  the  attackmg  anunals  are  absent 
this  defence  is  also,  naturally,  useless,  and  therefore  all 
these  formations  are  properly  to  be  regarded  as  means 
of  protection  only  for  tho^e  plant-stocks  which  occur  in 
their  orieinal  region— in  the  region  where  the  species  to 
which  they  Ijcl  ing  has  arisen.  In  another  place  they  are 
perhaps  r.ot  uie.j.ns  of  d<feni"e;  indeed  they  may  even 
be  of  disa(iv;iiUH;.;e,  or  their  luriii.icon  tticrc  is  at  lea'^t 
Something  superfluous,  not  in  the  economy  of  the  plant, 
and  as  a  matter  of  cotirse,  these  disadvantageous,  because 
not  economicallv  organised  jdants,  when  they  come  under 
conditions  whicn  arc  not  in  harmony  with  thdr  fbim,  are 
driven  out  of  the  field  bf  oompetitQcs  that  are  mote 
advantageously  organised. 

"  If,  for  example,  a  plant  species  comes,  in  course  of  its 
migrations,  into  a  region  in  which  it  is  exposed  to  other 
attack<;,  or  if  the  external  relations  in  the  place  where  the 
S[)Ccics  arose  (and  with  which  it  was  formerly  in  .agree- 
ment!! arc  altcrcci,  it  may  become  more  and  more  rare, 
and  gradually  quite  die  out.  .\mong  these  changes  of 
external  relations,  however,  are  to  be  understood  not 
merdy  changes  of  climate  ;  a  not  less  important  part  is 
ptqied  by  tbe  changes  which  o:cur  in  the  animal  world  in 
a  patticiumr  ttpoa.  Apart  attiMether  from  changes  in  the 
extent  of  distribution  of  aiUiiuus»  the  animals  vary  as  well 
as  {liants,  and  iadivkhial  varieties,  which  occur  with 
new  characters  that  are  advantageous  relatively  to  given 
external  conditions,  may  bsrnine  the  starting  point  of 
new  species.  What  is  ot  advantage,  however,  to  the 
anim.als  wh  ich  attack  the  plants,  constitutes,  as  a  rule,  a 
disadvant.T^'c  for  the  attacked  plant,  and  it  is  therefore  not 
<!iily  poisib  le,  but  in  coui:c  ut  ti  i^l  it  has  acta  illy  often 
happened  that  in  consequence  of  the  multiplication  of  an 
advantageously  organised  animal  form  in  a  certain  region, 
some  plants  in  this  same  region  having  their  flowering 
function  destroyed,  and  their  formation  of  seeds  hindcie^ 
have  disappeared  gradually  from  the  aeenei. 

"While,  on  the  one  hand,  the  dying  out  of  certain  species 
with  altered  external  relations,  is  at  once  enlained  by 
changes  in  the  attacks  of  animals,  the  same  relations,  on 
tbe  other  hand,  afford  an  explan.uion  of  the  plu nomenon, 
that  under  similar  external  conditions,  plant  specie";, 
which,  with  reference  to  other  characters,  are  clas-.ed  under 
the  most  different  genera  and  familics.do  yet  in  certain  {  ■r- 
m  iiiun,  a^icc  with  each  other.  Only  the  advantageous 
forms  can  maintain  themselves,  and  only  those  individual 
varieties  which  appear  with  characters  that  are  advanta- 
geous with  reference  to  the  conditions  presented  by  the  loca- 
lity and  po^oa  become  the  starting-points  of  new  species. 
S>Bce^bowarer,tlueciicatton  (<f  ncwspedesin  this  way  may 
occiurin  themost  differeiu  |<1  t  it-families,  it  is  explicable 
that  we  find,  in  onellora!  rc'im,  very  many  S[>ecies 
of  the  most  liuferent  stocks  guarded  with  prickles,  in 
anoilier  il  )ral  region  such  species  turnip ,  ed  pre-eminently 
With  Mowers  very  rich  in  nectar,  and  that  often  even  the 
character  of  the  v'.liolc  vei;etation  is  d'  tertnincd  by  the 
preponderance  of  plants  with  like  formations.  Owing  to 
the  f.ict  tfv.it  the  variety  of  the  means  of  protection,  as  well 
•IS  of  the  means  of  attraction  is  very  great,  and  that 
through  furmdtions  of  the  most  different  kind  the  same 
result  can  be  reached,  this  conformity  is  again,  of  course, 
greatly  limited.  Indeed,  precisely  by  this  dicuntstanoe  that, 
agamst  tbesune  fiveiiMUcial  atttcka,  ««iy  diffeRot  foniMf 


tions  may  serve  as  equally  good  means  of  defence,  is  die 

phenomenon  explained  that  frequently  several  species  of 
a  fimily  occur  b«'side  ore  another,  without  entering  into 
competition  in  this  relation,  bcr.ui-e  the  specie^  each 
after  its  own  fashion,  possess  equal  advantages." 


r//A-  ACT/o.v  or  the  wixds  ix  deter- 

MLXIAX;  THE  FORM  OF  THE  EARTH' 

T  N  view  of  the  most  recent  disooveries  in  the  region  of  physic*, 
especially  with  r^ard  to  the  nature  and  properties  of  force*, 
it  became  nccwsarv  eo  ifso  for  dynamical  geology  to  give  np  as 
unsatisfactory  the  division  of  geological  forces  into  **  igneous  " 
and  "aqueous,"  and  to  sab«t)tute  a  division  of  ihem  into 
"  primary"  and  "  secondary  "  ;  of  which  the  former  explain  all 
tlie  motions  which  we  observe  on  and  in  the  earth,  according  to 
their  orii^in  and  riature ;  while  the  others — one  might  call  them 
"agencies"  to  dUtinguish  them  from  the  first— would  teadi  ns 
what  and  how  great  changes  in  the  figure  of  the  earth's  larfaoe 
are  produced  by  the  bodies  so  moved,  through  reciprocal  action 
on  each  other.  Sensible  of  diis  inevitable  reform  in  dynamic 
ecology,  the  author  of  an  essay  entitled  "  The  Action  of  the 
WiniU  on  the  Configuration  of  the  Earth,"  sought  to  call  atten- 
lion  to  the  gaps  hitherto  existing  in  physical  geography,  and 
especially  to  snow  what  a  mighty  and  yet  hitherto  very  little 
observed  agent  the  wind  is,  considered  as  one  of  these  secondary 
geological  roroes.  In  the  following  paper  the  aathor  oflcn  to 
the  readers  of  N\TURK  a  r/rMw/of  hu  memoir. 

It  is  at  once  evident  and  conformable  to  nature  that  the  winds 
are  to  be  regarded,  in  the  first  instanoe,  as  a  proof  of  the  uneqnat 
insolation  at  different  points  of  the  earth's  sui&ce,  but,  in  their 
direction  and  variation,  (hey  are  immediately  influeneed  now  by 
the  position  of  the  sun,  now  by  (he  earth's  rotation  and  the  dis- 
tribution of  the  solid  and  the  hquid  ;  that  the  winds  are^  oa  the 
one  hand,  a  product  of  these  gcopbysieal  action^  and,  on  the 
other,  become  a  special  factor,  of  which  not  only  ue  1 
gist,  but  also,  in  front  rank,  the  geologist,  is  called  on  to  1 
account.  Since,  that  is  to  say,  it  is  purely  the 
detcrmiBe  tbe  oooditian  of  moisture  of  the  atinoHillciCi 
to  perform  the  r6U  of  distribution  of  lahi  over  Ibe 
face  of  the  earth,  but  at  the  same  thm^  hi  their  coaatant  dm- 
huion  from  the  equator  to  the  poles  wd  from  the  poles  to  the 
equator,  represent  an  inposiBflr  mottre  force,  it  is  obv'ou^  that 
to  be  able  to  prove  and  estihliah  more  Uwlr  geulugicnl 
rSle,  one  must  eonrfder  then  hi  this  twoMd  rehttioo ;  on  tha 
one.  hand  as  a  filaiitie-BMleori^  on  tbe  ottur  as  a  auehanieal 
agent  AcetMdindhrtheeiMBr  Hifini«dtotnati»  hillsfintpail^ 
ofthe  diautfe-sMtenk^  fathesecond,oftbenMchuiieBr  ' 
ef  Ae  nhMb  ;  while  the  tiUid  part  eompiehands  these 
of  the  vnnds  which  they  Mrncn  indicsetly  either  ini 
logical  or  in  mechanical  roalioe. 

More  particularly  die  Pint  AftT  Is  ooacemed  wtth  the  < 
teristics  of  the  two  principal  wind  qpsteau^  the  polsr  and  eqaa* 
torial  enmatS)  and  with  their  reaction  on  those  continents  and 
moimtaln-diaini^  by  which,  in  their  typical  course — as  is  nani' 
feit  on  ocesns  and  neighbouring  coasts,  especially  west  OOaHs. 
ef  ffyp*i«nmf  rtwy  are  variously  distarbed.  lae  «iuatoiiu 
cunreals  hen  appear  sa  properly  the  disttibatats  of  precipitatiao, 
and  thcnfiMC  as  the  pnncipal  factors  by  which  the  transporting 
power  of  flowing  water,  or  generally  the  levelling  action  of  water 
oa  the  eaith^  saf<M9e^  is  piodnoed.  Tbe  polar  caiceotib  en  the 
oilier  hand,  disoovar  a  tendency  to  act  oonlniy  to  the  wmk  of 
the  eqnatoiial  cuntnts,  dut  is.  to  restore  the  precipitated  weter 
in  vapour  ibres  to  tte  atmosphere,  and  generally  to  further  een* 
poraMoo.  In  view,  boneeer.  of  the  fact  that  not  all  the  «at«, 
which  by  action  of  tbe  winds  is  precipitated  en  the  solid  land, 
returns  to  the  ooeBB  or  the  atmos|)heRi^  theee  two  air-correnta 
together  appear  to  be  ebailarly  empowoed  to  empty  emireljs 
some  time,  the  ImwtfWT  water-basin  of  the  earth  from  which 
they  oootfamallf  pracare  enew  Oefar  fr^ht  of  water,  and  mean* 
while  to  continMBo^  lower  die  aeaJevel,  throegh  by  ^vmr 
simdl  quantity,  and  tbeiefom  to  take  a  pmelnent  put  tathe 
so-called  leauer  elevatkm  of  continents. 

These  twoair.ettncnts,  hi  leed,  are  not  everywhere  and  alwajpa 
Irae  to  the  diaiacter  just  given.  On  the  oontraiy.  when  diqr 
have  to  aeeemplish  a  great  work,  and  especial  when  a  polar 
current  has  to  rise  over  a  lofty  mountain,  or  an  equatorial  eureat 

•  Abstract,  by  Dr.  Ftaads  Ciany.  of  a  mciaeir  ef  his  in  tiw  4tlli 
■MBber  ef  Fswmuhi's  MfMktf mwni. 
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nile,  even  appears  as  a  rainy  wind,  while  the  hutcr,  if  its  course 
have  been  /o»j>  enough,  appears  as.  a  dry  wiiiJ  ;  and  if  the 
mountain  range  be  hiyh  enough,  %*hich  the  latter  is  required 
to  rise  over,  this  may,  when  11  has  reached  the  other  side, 
eveit  stream  down  as  a  hot,  withering;  wind,  the  fohn  of  Conti- 
nental writers,  on  the  tliir^ty  regions.  ll,  llien,  \se  find  in 
coast  districts  a  grcitcr  yearly  r.unfail  than  further  inwards, 
or  i^,  on  the  w  in  1  ide  of  the  hdi^,  we  find  lower  snow- 
lines and  furtlicr-rcaching  icrm  n.il  ihdci  ncs  of  the  glaciers 
than  t.n  the  Icc  side  ;  ur  i.i^tly,  if  we  tinii  siicix-ssivily  nijioris  of 
forests,  of  steppes,  and  ol  w.-inJcs,  we  tuny  easily  riTo^niM,-  therein 
each  time  an  cxprcs  . on  of  tlie  power  .jI  ihc  winiN,  ^^hu  h,  ac- 
cording as  they  ue  abundantly  or  poorly  laden  with  aqaeons 
vapour,  or  evea  qaite  dif*  cw  forth  thta  vaiit^  «f  {MfiliyiiGal 
phenomena. 

The  cvcr-rnoviDg  atmosphere  has  therefore  the  must  li?-tero- 
gcneous  ac'ious.  While  it  feeds  the  glaciers  and  rivers,  it  causes 
at  tlie  same  time  a  backward  prolongation  of  these  to  the  common 
source  of  the  water — to  the  ocean,  so  as,  with  its  moist  hrcath, 
to  produce  everywhere  simuhancously  a  formation  of  Imnms,  and 
awake  all  into  hfc  ;  and  again,  where  it  is  otherwise — where  it 
appears  as  by  nature  a  dry  wind,  or  has  lieen  deprived  of  its 
freight  of  waicr,  it  brings  with  it  drought  ami  death.  In  the 
desert*  the  flora  and  fauna,  tlien,  have  an  extremely  poor  exist- 
ence ;  the  rivers  no  longer  llow  in  a  tegular  .course  ;  they  have 
already  been  long  in  retreat,  or  ate  still  only  intcrmittenL  in  their 
flow  ;  the  lakes  also,  «hcn  they  are  to  be  found  in  deserts,  con- 
tinually lose,  llirou;;h  the  con-,tiiiit  evaporation,  an  abundance 
of  water,  although  they  may  long  have  ccase<l  to  have  an  outlet 
to  the  neighbouring  sea.  In  many  deserts  you  do  n.  .;  meet  with 
a  Miii^le  brook  or  j'ond  ;  iiulcad  of  such,  you  fnni  only  liried-up 
viiiii,  ;iud  dcpl(•■-^!^'ns,  while  the  evteuMvc  ,>ttelche3  of  waste, 
tii\r-ied  with  s.ilt  incru-itatiuns  and  rl11i)reiceiiees,  as  also  l)ie 
Sc.i  urcd  remains  of  dead  animal  sjici-if-  of  l)ast  times,  give 
evidence  that  thcic  wa^tc  and  withered  rcgums  formerly  wore 
quite  a  dillercnt  physiognomy  ;  indeed,  a-,  the  t'o^siis  atul 
deposits  of  gypsum  and  salt  testily,  must  even  have  been  lioo  led 
with  eiioriiiuus  inland  seas.  .N\/w,  probably  (next  to  solar  heat), 
it  was  above  all,  the  wimi--,  specially  tlie  dry  winds,  whieh, 
acting  for  u  lonj;  peiio<l  of  nine  in  tt;e  e  luslory,  dissolved 

the^e  Stas  into  aqueous  vapour,  lauidl  itieni  aw.iy,  and  so 
trantformcd  the  former  lake  Iwttoni,  in  w  '.vA  riau-,  int..  a  wa-^te. 

Seiond  I'.'.rt. — lJut  the  winds  .irc  iin:  uniy  an  cvpitsii.jii  forthe 
f,'ci.<:i.il  1.  .1 1  .dation  of  the  air  .m  l  ai:u(:ous  va;niiu  ul  the  ocean  ; 
they  a.e  .iKo  a  moving  a^cnt  :!U.:i:.l  tn^nu  im;  t  i  be  nridcr- 
CSliniated,  since,  111  tlicir  prepress,  llay  ci,  .  mi.ii  ihcir  invii 

taution  to  all  bodies  which  arc  not  heavy  en.j.;_;li  U>  withstand 
them.  Now,  according  a: ,  in  this  way,  solid  i.r  liijuid  bodies 
(especially  the  waleis  of  the  ocean)  are  piut  in  m.jtion,  the 
tnechanical  action  of  the  winds  is  to  be  considered  from  two 
oistinct  standpouilsi  hrst,  its  action  ou  the  sohd  land,  and 
second,  oD  the  wder,  and  thfoti^  this  acikia  vpon  tlie  loUd 
land. 

In  the  first  case,  it  is  the  conditions  of  l!ie  strata  that  are  con- 
tinually altered  under  the  action  of  the  winds.  It  i>  at  one  tiire 
the  snow,  at  another  the  salt-dust,  at  another  the  v'.  L;t  ;a  lU'  and 
animal  remains,  the  ashes  thrown  out  in  volcan.c  uiujiiions, 
masses  of  dust  and  Ui'iru,  or  lastly,  sand,  that  ate  w  lurk  1  ab<iiit, 
raised,  carried  milci  away,  and  again  deposited.  The  so-cailcd 
wind-bedding  diaractcrises  in  every  case  the  formations  so  pro- 
duced, or  in  course  of  production.  \Ve  shall  cite  here  only  two 
of  the  most  remarkable  examples  of  this  kind  of  |>OA'er  in  winds. 
One  \»  the  extensive  Chinese  Loess  formation,  which,  according 
tovcm  Kichlhofen'a  researches,  appears  to  be  quite  a  wind  fn-  | 
Biation  ;  the  other  it  the  progressive  dune-format  ion  and  dune-  . 
ahiftiiig  on  flat  sandy  coa&ts.  Closer  invcstigatums  (in  this  con-  ' 
nectioo)  of  the  conditions  under  which  dunes  are  generally 
formed,  examinations  of  their  form,  slope,  and  strike,  :  i.j 
further,  some  materiali  furnished  in  the  narratives  uf  travel  of 
Rohlfs  and  Dr.  Tietze,  have  enabled  the  author  to  form  a  new 
theory  as  to  the  origin  of  sandy  wastes,  but  especially  to  show 
that,  as  a  rule,  they  are  simply  dune-formations  on  the  stiores  *l 
the  former  inland  lake  which  has  disappeared  through  evapo- 
ration. Some  cxamjdcs  oi  sand  scratches,  sand  cuttings,  and 
the  devastations  wrought  by  hurricanes,  dlustiaic  the  further 
nucha nical  action  of  tiic  wiiids  00  the  diy  land. 

Pkasing  to  the  mechanical  action  of  winds  00  water,  we  have, 
ahore  all,  to  oauidsr  diilt-camatt  (wind-drifts)  and  the  motion 
«f  triad*wnm.  Btt  while  the  lianMr  nuifest  thcnuelvcs  as 


jiowcilul  factors  oi  ir.oi^^Mirt,  the  wind-waves  are  besides  charie- 
icrised  by  a  not  unimportant  effect  in  the  direction  of  depth,  hat 
mjre  especially  by  their  now  land-lorm-.n:;,  now  land-shaitetini; 
s;iri;e.  In  this  way  the  waters  api>ear  also  a^  the  ini>l 
powerful  tnedium  through  which  the  action  of  the  *ind>  is 
cverteii  ctithesohd  land.  In  fact  it  is  the  capricious  wir.d-wav.: 
liia;  dc  -Ui  iy  ami  carries  aw.iy  whole  stretches  of  coast  in  01. 'ci  '•• 
rai>o  sjmcvvhefe  else  and  lav  ilry  whole  areas  out  of  tlie  uccaaic 
depths  (sand  birs,  sandbanks,  l^at  co.asts,  delta  formations,  .\c.!. 
It  ts  the  win-l-wave  that  e'er  renders  active  the  piincijile  tii 
constant  tran.slormation  in  opposition  to  that  of  st.abdity,  and  s  :eV.< 
to  alter  thr  contours  of  the  dry  land.  Not  without  reasim,  thvii, 
does  I'.l.  Iseclus  remark  : — "  It  is  by  'he  movement  of  the  itnuv 
sphere  that  we  have  to  explain  the  form  of  continents."  (C*«*/ 
f,ir  Us  motv.  cmttOs  it  fotmttfhenk  ^UJatU  «*fUfmtr tafrrmt 
tits  contintnli.) 

Third  Ptiil. — The  winds,  finally,  pro-luc^,  in  an  indirect  way, 
many  geological  phenomena.  According  as  thcv  iiitluenc  •  an  I 
determine  the  air-pressure,  tlicycau^e  no*  a  perceptible  swcliin:, 
out,  now  a  sinking  of  some  large  water  siirlace,  as  has  been  observed 
on  the  oceans  as  w.-ll  as  on  the  N  uith  .Kniciicari  and  t!ic  Swiss  lake-. 
Through  this  influence  oi  air-prevMire  the  winds  tut ll-.er  appear 
to  affect  Volcanoes  now  favuiraMy,  iiu.v'  preventively — since 
also  the  lava  masses  in  the  crater  (aoco;din,j  to  I'.  Scrope's 
representation)  must  be  sctuitive  to  atmospheric  pressure;  in 
high  ]>ressnrc  finding  a  greater  resistance,  and  in  low  pre's  ire 
rising  and  breaking  out  more  easily.  T.ie  tne  lamii  explosion, 
.nlso  apf>ear  to  l>e  lavoured  by  barometric  depression.  Similarly 
a  certain  connection  can  M  demoBStiBted  bettwcca  the  air' 
pressure  and  earthquakes. 

SliU  more  evidently  are  winds  seen  to  exert  an  inlluenoton 
earthquakes  and  volcanic  lihenomena,  when  regarded  as  rain- 
winds.  With  a  lar;;e  access  of  atmospheric  water  are  connected 
both  subterranean  delagcs  .in  1  overturi\ings,  an  1  an  aband  mt 
formation  of  tte4in  in  the  heart  of  volcrni>e-  ;  these  circum- 
st.itices  inirr.cdiiiteiy  give  rise  to  carlli  ticmLdings,  or  violent 
voScaiiic  oiiil.ursts  and  cxlialations  ol  steam. 

If  the  lly;lotlle^ls  of  T.  Is.  Mayer,  that  the  Ir.ade- winds  are  I'^e 
[irmcipal  cause  of  teriodi  il  11.  iL;.iet;sm,  be  correct,  we  must  al^o, 
finally,  ascribe  to  the  v.  nnis  an  important  part  in  the  production 
of  electricity.  Ly>  n,  D  iviym  r,  and  Koldls  have  observed  that 
the  dry  <lesei1  wind  is  unc  nninotdy  rich  m  elcciricity. 

The  author,  in  leed,  ha«,  in  the  course  of  his  researches,  given 
attention  especially  to  the  action  of  the  winds  111  the  most  recen' 
geological  )M  ii(Hlr,  and  must  in  the  meantime  have  to  spcci.ilistN 
the  more  dehnite  answering  of  ihe  ([ueslion  how  lac  the  trac  s 
ol  action  ol  winds  ai-.o  in  the  ohlcr  periods  of  the  earth's  history 
can  be  followcil.  It  i%  lertain,  however,  that  since  111  hi.stoiical 
geoli.gy  we  have  to  vlu  with  3  land  ih.ra  and  fauna,  and  with  the 
(wrongly)  so-calliii  ocean  prcc'.]''.titc,  and  so  with  th:  building 
Ujiof  sedimentary  lijeis,  we  h.ivc  so  luiny  und.)ubte>l  pro  >fs  of 
the  c.Ms'cncc  of  rain  r.li  i  rivers,  and  accordingly  of  that  oi  wm.is. 
Even  when  the  carlii  was  s-id  a  bill  of  glowing  gas  — .-ir.  l  curi- 
Scipienlly  a  sort  of  sun  to  the  m  >iiri  s  inliabuants,  wc  can  conceive 
the  wind  already  actini,'  a^  a  ^e  n  i.;icil  aijent  —  with  the  provis 
indeed,  that  the  thco.-y  (of  baye  .iiid  Keye)  which  rei;3rds  tiie 
sun-sii  ns  as  cyclonc  bke  j-heiioinena,  or  Secchi's  view  that  tnc 
temperature  of  the  sun  at  the  sun's  eqoator  is  hi];her  than  t>cyui>d 
the  30ihd^ne  of  iatituic^  be  verified. 


UXDERGKOUND  TEMPER.  I TURE  » 

A  KliMARKAHLE  series  of  observations  have  recently  been 
taken  in  a  boring  at  Sperenberg,  near  lierlin.  Tfie  bote 
was  earned  to  the  depth  ol  4,052  Rhenish  (or  4, 172  Kn^liv^t 
feet,  and  was  entirely  in  rock  salt  with  the  exception  of  the  t'ir>: 
::S3  fee^  Whidi  were  in  gypsum  with  some  anhydrite.  The 
oi  serrations  wet*  taken  under  the  direction  of  ticrr  luluatd 
l>tinker,  of  Halle'an-der>Sa.iU:,  and  are  described  by  him  in  a 
I  aper  occupying  thirty-two  closely  printed  quarto  y»fl»  (2o6< 
238)  of  i;ie  /.eUscHriJt  fur  ISir^-J/i.U.n  uni'Satiitm'tVtseH 
(XX.  Band,  2  und  3  Lielcrung,  Ilcrlin,  1S72). 

'  NlMh  Rc(«irl  of  l!ie  llnli^li  Av»x:i*iion  Committee,  u>nHuiin£  of  Pro' 
tvcrtll.  .'Jir  W  'riiomson,  K.K  .S  ,  Htuf.  J.  CIcrli  M»«»cll,  t.k.S>.,  t.  I 
SymKiM.  K..M.S.,  Pi.jf  Kamuy,   (•'k.-s..  Pruf  A.  Gcji.<c  F.K.S.,  Ja  t,  . 

KRb.,  GewEC  Maw.  K.G.S.,  W.  fcaselly,  KR.S  ,  l^of.  H..  . 
K  R.&.n«r.  AnMwl,  r.B.&.  AwCniMwidi,T.R.&,  Or.  C.  Ncs. 
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The  instrument  employed  for  measuring  the  temperature*  wai 
the  earth-thermometer  of  Magnus,  which  gives  its  indicMions  hy 
the  ovcrdowin)!  of  mercury,  which  take*  j-lace  when  the  instru- 
ment i»  exposed  to  a  higher  temperature  than  that  at  whicli  it 
was  let.  To  t.iko  the  reading,  il  is  immersed  in  water  a  little 
(older  thsn  tlu'  t.-nipetafure  to  be  measured  ;  the  temperature  of 
thi<  w  ater  is  notrd  hy  means  of  a  normal  thermometer,  and  at  the 
same  time  the  numlier  of  degrees  that  are  empty  in  the  earth- 
tbermometer  is  noted.  From  the^c  d.n.a  the  maximum  tempe- 
rature to  which  the  instrument  has  tieen  exjwjsed  can  be  deduced, 
subject  to  a  correction  for  pressure,  which  is  not  very  large, 
bccaa^c  the  same  pressure  acts  upon  the  interior  as  upon  the 
exterior  of  the  thermometer. 

In  the  following  rfsumt  (as  in  the  original  paper)  tempentures 
arc  cx;tre5scd  in  the  Reaumur  scale,  and  depths  in  Pfc^™**  ftot^ 
the  Khenish  foot  Ijcing  f02972a  English  foot. 

Observations  were  first  taken  at  intervals  not  exceeding  100  feet, 
from  the  depth  of  lOO  feet  to  that  of  4042  feet,  the  tenif>era?ure 
obseived  at  the  former  depth  being  1 10,  and  at  the  latter  3S  5  , 
but  all  these  observations,  though  forming  in  themselves  a  smoutli 
series,  were  afterwards  rejeclctl,  on  the  ground  that  they  were 
vitiated  by  circulation  of  water  and  coiise'iuent  convection  of 
heat 

It  has  often  been  supposed  that  thouijh  this  source  of  error 
may  affect  the  middle  and  upper  parts  of  a  bore,  it  cannot  affect 
the  bottom  ;  but  the  Sj>erenl  crg  observations  seem  to  )  rove  that 
no  such  exemptkta  exi!>ts.  When  the  bore  hid  attained  a  deptli  i  .f 
nearly  3,390  feel,  with  a  diameter  of  12  inches  2  line^  at  the 
bottom,  an  advance  bore  of  only  6  inches'  diameter  w;)s  driven 
I7^  feet  further.  A  thermometer  was  then  lowered  half-way 
down  this  advance  bore,  and  a  plug  was  driven  into  the  m  juth 
of  this  advance  bore  so  as  to  isolate  the  water  contained  iu  it 
from  the  rest  of  the  water  above.  After  twenty-eight  hours  the 
plug  was  drawn  and  the  thermometer  showed  a  temperature  uf 
36°6.  On  the  foUowit^  day  the  temperature  was  oDierved  at 
the  same  depth  without  a  plug,  and  found  to  be  33*6.  Another 
observation  with  the  pine  was  then  taken,  the  thermometer  (a 
fresh  instrument)  being  len  twenty-four  hours  in  its  position.  It 
registered  36"S,  and  again,  without  pluming,  it  gave  on  the  same 
<3>y  33  9-  I(  appears  that  the  efHct  of  convection  was  to 
lender  the  lempenUire  in  the  advance  bore  3*  R.  too  low. 

Apparatus  wn  then  employed  for  isolating  any  portion  of  a 
bore  by  BMans  of  two  plugs  at  a  soitubic  distance  apart  with  the 
thermoineter  betweeo  them.  This  operation  was  found  much 
mere  diflicult  than  that  above  described,  but  in  several  instances 
it  gave  results  which  were  deemed  quite  satisfactory  ;  while  in 
other  instance*  the  apparatus  broke,  or  the  plugging  was  found 
imperiiect.  The  deepest  of  the  successful  observations  by  this 
method  was  at  2, 100  feet,  and  the  shallowest  was  at  700  feet. 
The  first  444  feet  of  the  bore  was  lined  with  iron  tubes,  between 
which  the  water  had  the  opportunity  of  circulating  even  when 
the  inaermost  tube  was  plugged,  hence  the  observations  taken  m 
this  put  were  rejected. 

All  the  successful  observations  are  given  in  the  third  column 
of  the  following  table,  subject  to  a  correction  for  pressure  ;  and, 
for  the  sake  of  showing  the  error  due  to  convection  in  the  ordi> 
mnjOMide  of  obscrvini;,  the  temperatures  observed  at  the  same 
deptht  when  no  p.ugs  were  used,  are  given  iu  the  second 
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10 
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03 
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34-1 
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are  corrected  lurriseot"  /ltd  in  tiu-  rujnsial  till  rmumcter  ;  and 
this  last  circuniaiancc  explains  the  difference  of  0  4  between  the 


temperature  36*15  here  given  and  36*5$,  which  It  tlwiMMi  «f 

the  above-mentioned  observatiolu  at  the  depth  of  3,390  fiwt. 

.\nother  proof  of  the  injurious  effect  of  convection  was  ob- 
tained by  comparing  the  observed  temperatures(  without  plugging) 
in  the  first  400  feet  of  the  great  bore,  designated  Bore  I.,  with 
the  temperatures  observed  at  the  same  depths  during  the  sinking 
of  another  bore,  designated  Ho  re  IL,  near  it ;  the  observations 
in  this  latter  being  always  taken  at  the  bottom.  The  following 
were  the  results : — 
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11*0 

9t> 

200 

116 

io'4 

300 

1 2  3 

IIS 
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The  temperature  at  the  depth  of  too  feet  in  the  great  bor« 
thus  appears  to  have  been  raised  about  2"  K.  by  convection. 
The  following  is  a  table  of  the  aueeattfid  iniMnfaliiaM^  oor< 

reeled  for  pressure  : — 


Depth  in  Rhtniah 

700 

17275 

900 

18  780 

1,100 

21147 

1.300 

21-510 

1,500 

23"277 

1,700 

24741 

1, 900 

26-504 

a,  100 

28-668 

3.390 

37*38 

Assuming,  with  I  lerr  DunUer,  the  mean  temperature  of  the 
surface  to  be  7'i8,  which  is  the  mean  annual  temperature  of  the 
air  at  Berlin,  we  hawB  the  MfaMnag  IncftaMnta  of  ' 
with  depth:— 
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•664 

0101,390 
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3-24 

1-  69 

2-  66 

■4> 
1-99 

1-  65 

I  9J4 

2-  43 
1*49 
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nnd  by  comparing  the  tempera- 
Cect  !•  eactlj  i  Fahr.  ibr  50 


tures  at  the  stirface  and  3,390 
Khenish  or  51-5  Eitglish  feet. 

The  numbers  in  the  hut  two  colunms  exhibit  upon  the  whole 
a  diminution  with  increase  of  depth ;  in  other  words,  the  tempe- 
rature lncrea.ses  less  npU^  «  W*  CO  deeper  down.  As  r^aida 
the  first  700  feet,  whicn  mlikit  %  dediledJy  more  rapid  rate  than 
the  wHt  it  iMNt  bo  fenuariwfodi  Hwraaa^  kalf  of  this  distance 
wasinadiflmiikgMtcrialirom  the  mat  of  the  bore,  being  ia 
gypeniwidkaoHeaalyMte^  iriiileall  the  nat  waa  in  rock  salt 
ProC  Henchel  kia  fbaad,  fa  necat  enerimenta  not  yet  pub* 
lisbed,  that  the  eoodliclivitf  of  mck  aak  is  exceeding;  high  ; 
and  theory  shows  diat  the  latca  of  iaciease,  in  supcnmpo^d 
strata,  shouhi  be  invoa^v  as  their  eoadactivitiet.  We  may, 
therefore,  fauly  attribute  the  tapid  fBcnaae  in  tbefiist  700  feat 
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to  the  relatively  tnudl  condocthrity  of  the  portioa  (S^  Met) 
which  is  not  rock  salt  '^Thc  »Iow  r«u  of  increase  ^ofaeeiTed  ia 
the  long  interval  between  the  depths  of  2,100  and  3.390  feet  is 
not  so  coiiily  accounted  for ;  we  can  only  conjectufe  that  this 
and  the  other  inc<iualities  which  the  above  taUe  prCMBlSt  for 
depths  exceeding  700  feet,  are  due  to  fissures  or  otiwr  inequalities 
in  the  fork  which  have  not  been  put  in  evidence. 

With  the  view  of  summing  up  his  results  ia  anall  compass, 
Iter  Dnker  Ihs  a^iumcd  the  empirical  formula 

/doMtiBg  tbe  temperature  (lUnamr)  at  the  depth  x  (Rhenish 
feeO;  aMbucon{ml«dtlitBMrti>ralMlile«alnescif<aiid^  by 
the  nediod  of  least  •qoara.   H«  finds 

a     '0129857  /'  =  —  •000000125791, 

the  negative  sij;n  of  h  indicating  that  the  increase  of  temperature 
becnmc--.  sit.wtr  a-i  the  depth  increases. 

A  paper  by  I'rof.  Mohr,  of  Honn,  as  represented  by  an  abstract 
published  in  Katuke  (vol.  xii.  p.  545),  has  attracted  attention 
Ifom  the  boldness  of  its  reasoning  in  reference  to  the  Sperenberg 
obsamtions.  Prof.  Mohr,  however,  docs  not  quote  the  ob«cr- 
Vations  themtclvef,  but  only  the  temperatures  calculated  by  the 
above  formula,  which  he  designates.  In  his  original  paper  {Xeutt 
yakrbu(h  jur  Mitxralcgif,  &c.,  1875,  Heft  4),  "theresulisdeduccd 
from  the  observations  by  the  method  of  least  touarcs."  In  the 
abstract  in  Nai  urk  tht  y  arc  simply  termed  "  Uie  results  of  the 
thermomclric  invc^^iigau'c^n  of  the  Sperenbeqr  boriOft**  •  desig- 
nation which  is  stili  more  misleading. 

Attention  is  called  lu  the  circumstance  that  the  successive 
increments  of  temperature  for  <iuccessive  equal  incrcmrnl5  of 
depth,  form  an  exact  ari'hnictical  ])rogr«!i.sion,  ai.  if  this  ucre 
a  remark;.! lie  fact  of  oLsctvalion,  whereas  it  is  merely  the  result 
of  the  puiticular  mode  of  rctluclion  which  was  adopted,  being  a 
mathematical  consetjuencc  of  the  assumed  formula.'  —  "'iS  + 
<ur  +•  bx'^.  The  method  of  least  squares  is  not  rcponsible  f<  r 
this  formula,  but  merely  serves,  after  this  formula  li.i:,  bceti 
assumed  for  convenience,  to  give  the  best  values  of  .j  and 

Herr  I  )unker,  in  his  own  i'»l'(r,  l.'iyi  no  stress  upon  the  for- 
mula, at>d  gives  a  can' ion  a^Minst  extfnding  it  to  licpth'-  uiuch 
greater  th.in  those  to  which  the  .observations  extend.  \Vntin(» 
to  Prof,  Kvirctt  uiiiicr  date  April,  1S76,  he  requests  th.'.t  111  tl'.c 
summary  of  his  rcsulti  to  be  given  in  the  present  Repoit,  the 
foriiiula  should  cither  be  supprc>fed  or  acr<  >'ii;>anied  by Ue  State- 
ment that  its  author  reserves  a  <i;fl'crcnt  di  duction. 

The  foliowing  are  the  ditTcreiicct  between  the  temperatures 
Gosnpslccl  by  the  formula  and  the  observed  temperatures : — 


Depik. 

700 

-  1-621 

-  0  93 ' 

1,100 

-  1  -204 

+  0427 

I.HCX) 

+  0  553 

1,710 

+  0S«2 

l,y(x) 

+  0  811 

2,  ICX) 

+  0  2-<S 

3,3VO 

■f  0-4^2 

The  nectssity  of  adoplis^  son*  xouum  tft  pRVCnt  the  circula- 
tion of  water  in  bores,  has  tor  MMetine  hMB  loidng  ilsdf  npon 
tb«  attcadon  of  yonr  ComwiHSfc  Mn^  of  the  ofaserattioos 
taken  bjr  Iheir  ohaemn  bav«  cnmtahwd  such  pnl|MUe  evidence 
of  convection  as  to  raider  them  tsanilettly  tudeis  lor  the 
pwipoie  intended  ;  and  in  the  light  of  the  Spefenbetg  osperi* 
■lents  it  is  difficiJt  to  place  mnch  trance  on  any  ofaseivatioos 
taken  in  deep  bores  without  plugging.  The  selection  of  a  suit* 
able  Cam  of  plug  is  now  oocupyinK  ue  caidnl  attention  of  jroor 
Committee. 

HcR  Dankct'a  paper  gives  a  very  full  aceomt  of  the  different 
kinds  of  pta^  emnk^ed  at  Sperenberg. 

For  stopping  the  month  of  the  aavaaoe-bore  the  ping  bad  a 
tigering  soape,  and  was  of  haid  wood,  strcngthenod  Vf  two  iron 
rn«,  one  at  each  end,  and  covered  with  a  layer  of  low  5  lines 
thick,  outside  of  which  was  thick  and  strm^  linen,  nailed  above 
and  below  to  the  wood,  through  a  leather  strap.  It  waa  lowered 
Into  its  place  by  means  of  the  iron  rods  used  for  boring  j  aad^ 
wbcB  IB  poiitiM^  ms  fNHtd  hoaa  by  «  portioa  of  the  vri^ 


of  tberodsL  The  plug  carried  the  thermoBteter  suspended  fitoi* 
it.  BscKtaaetioa  wascomBCBeed  brmuiaora  acsew  on  tho 
bam  of  the  boring  machine^  ia  older  to  •void  a  sadden  jeik, 
which  mig^t  have  broken  the  AanaooMtar.  The  fctee  whieh  w«b 
found  necessary  for  thus  starting  the  phig.  as  wdl  as  the  iianras. 
sion  observed  npon  it  whoa  withdrawa,  showed  that  it  had  fitted 
tight  To  insure  a  ipiad  fit.  the  lop  of  die  advanoe-bore  h^ 
been  brought  to  a  suiuble  shape,  lad  Its  hMqaalltics  reaioved; 
by  means  of  a  revolving  cMtng^oaL  Heir  Doakcr  lenerka 
that  this  plan  is  adapted  to  a  soft  material  like  rock-salt,  bat 
that  in  ordinary  hard  rock  it  woald  be  bettor  to  nnke  the  bot- 
toai  of  the  main  bore  flat,  and  to  dosetteadvaaee-boKbyaa 
daalie  disc  pressed  over  it.  The  method  of  observatioa  by 
advaaoe-boies  can  only  1>e  employed  during  the  sinkioe  of  the 
bore,  a  time  when  it  is  difficult  to  avoid  CRor  ariafalg  Iram  the 
heat  generated  in  boring.  The  expense  «f  aaMng  aa  odvaaoe* 
bore  at  each  depth  at  edtich  aa  obseivatioo  it  icqnlted  is  also  aa 
objection  to  its  use. 

Another  kind  of  ping  devised  bjr  Herr  Dunker,  and  laripily 
used  in  the  observatioai,  oonuated  of  a  bag  of  very  stout  india< 
rubber  (9  mUIioMties  tfddt)  filled  with  water,  ead  capable  ot 
being  pressed  betweca  two  woodea  disdk  oae  above  and  the 
other  below  it,  to  at  to  onke  it  bulge  oat  la  die  middle  and  fit 
tightly  against  the  ^ita  of  the  bwA  Ob  the  saKceslicn  of 
bore-inspector  Zobd,  Ae  picanre  was  applied  and  removed  by 
means  of  screwing.  Tto  steel  springs  batened  to  the  upper 
disc,  and  appcatliv,  ia  Hcnr  Dunker^i  die(nni«  very  like  the 
two  halves  of  adroihr  koopfirterted  into  aa  oval  by  preuing 
acaiast  its  walla,  pieveated  the  opper  diM  ftoas  turning,  bat 
oflered  little  naisiaaoe  to  its  liaiqf  or  AlUng.  The  lower  disc, 
nn  the  contiarv,  was  pemllted  to  tna.  Bom  diics  wcie  canrkd 
by  the  iron  boring>radB.  Roladoa  ef  these  la  one  dinetioB 
screwed  the  discaaeaicr  la|etber,  end  raieliae  in  the  Other  diseo* 
tion  brought  them  faithir  apart.  The  hidie»iubber  beg  could 
thus  be  made  to  swd  net  and  |dng  the  bone  «hea  it  was  at  the 
desired  depth,  and  oeaid  be  ladaCM  to  Its  eri^esl  sitt  for  rais- 
ing or  lowering.  Ib  ofdcT  to  prsveot  the  ooriag-iods  fron 
l>ec(}ming  unscrmved  one  Irom  another,  wliee  ntatednadiwards, 
it  was  necexsacjp  to  ftstrn  them  together  bf  claaipi^  a  lather 
tedious  ov>eration  in  working  at  great  depths. 

In  taking  ol>s«rvatinns  at  other  points  than  the  bottom,  two  ef 
these  plugs  were  employed,  oae  Miove  nd  the  odier  bdow  the 

thcnBMBelcr. 

In  sone  of  the  e»perimeats,  the  apparatus  tees  amdified  bf 
using  linea  hajp  filled  with  wet  day,  instead  of  indioB-rttUier 
bags  filled  with  water ;  and,  hMlsad  01  soewfaME^  direct  piessuie 
was  eaiphqFed,  Aeknrar  didt  bdngaappcftsd  rods  extending 
to  the  Ixittom  of  the  bore,  while  the  upper  disk  ooold  be  made  to 
bear  the  whole  or  a  portioa  ef  the  weintef  the  mdsaboveiL 
Some  aeoossifid  observatieB*  wen  eibtdaed  with  both  kinds  01 
faw;  battfae waler-begsweee preferred, as lehnBiag more eaaly 
toueir  osi|^bMl  slae  whea  the  pteanie  was  removed,  aadeeaae- 
qaeady  behigleie  liable  to  injwyiaeitieciion.  iBsosMobser- 
valioas  siaee  tdna  ia  eaother  place  (Sndcabask  Hot  Daaker 
states  (in  the  nrlvato  letter  above  idinred  lo|  tast  fasdiaBi-rabber 
bags,  filled  wuh  water,  ead  pwaied.  BotbysoewieB,  but  byAe 
w^^tof  the  radiL  were  employed  with  much  satisnictioa. 

All  the  aielhoa  of  planBg  employed  by  Herr  Danker  ia- 
volved  the  use  of  themnoas  Meaaag  to  the  boring  apparatus, 
aad  thcfsCna  woald  be  iaappKodHe  faaoept  at  great  expense) 
after  the  opendoo  of  boriBg  Is  fiaidied  and  the  apparatus  ie> 
moved* 

It  secmt  deiiiable  to  otmtrive,  If  pgnible^  some  phig  that  can 
be  let  dewB  and  raised  by  a  winu  la  die  first  report  of  your 
ComiBittw,  it  was  safMMd  that  two  .begs  of  saad,  one  above 
and  die  odttr  bdow  the  dMnaomeler,  ahottM  be  used  for  tbu 
purpoae.  Begs  ef  toad,  however,  vmdd  be  liable  to  rah  off 

Sieosa  fimn  die  aides  of  the  boic^  end  thus  to  become  lammed  in 
rawiagap,  Mr.  Lebour  bar  devised  a  plug  which  will  be  of  small 
dimeter  muing  the  processes  of  lowering  and  raising,  but  caa  be 
rendered  luge  and  made  to  fit  the  bore,  when  at  the  poper 
depth,  bylattincdownnponita  didiegwei^  sn^iended  by  a 
second  me.  Sir  W.  ThonMonseggeits  that  a  aeries  of  iadiaa- 
rubber  disks,  at  a  eoaslder able  distaaoe  ^lert,  will  probably  be 
found  effectual. 

Mr.  Boot  has  continued  hts  observatiaas  in  the  bore  which  be 
is  making  at  Swinderfay,  near  Scarle  (Lincoln).  Itbasnowbeea 
carried  to  the  depth  of  3,000  feet,  and  Is  in  earthy  limesioDe  or 
calcareous  shale,  of  carheaUiROtts  age.  lis  djanistfr  ia  the 
lower  part  is  only  3|  iadiaft  In  April  lest  the  trmnrialnrf, 
78*  F^WM  ebsctvid  ati,9S0teti  and  awN  leecaiiy  ygP  F. 
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was  eiKcrred  at  2,000  Teet ;  the  water,  ia  each  case^  having  been 
mdismrbed  for  a  month.  Supposing  these  results  not  to  be 
vitiated  hjr  convection,  and  auumin^  the  mean  temperature  at 
the  sarrace  to  be  SO**,  we  hav»  dii  incmue  of  90*  Ib  8,000  feet, 
which  is  at  the  rate  of  1"  in  69  feet. 

Mr.  Symons  has  taken  a  series  of  observations  at  the  depth  of 
1,000  feet  in  the  Kcnfish  Towti  well,  with  the  view  of  deter- 
mining whether  the  temperature  chanees.  The  instrument  em- 
nloyeil  it  &  very  large  aad  delicate  PnilliM'  mariiniiiii  thermo- 
Theibllowfiieiiateafflw  ' 


i 

af  lewwfag- 

Depllt 

indi- 
cated* 
Feet. 

1  hcrmo- 
meur 
set  at. 

Date  of 
raisiog. 

Depth 

indi- 
cated. 
Keet. 

T 

1874 

1000 

May 

8 

1007 

66-8Z 

It 

1000 

63-80 

a 

1009 

fi 

1000 

63-ao 

Jrfjr 

88 

1005 

6740 

II 

July  28 

tooo 

6S-IO 

Sept 

8 

1004 

6751 

II 

Sept.  8  , 

1000 

65-80 

Sept. 

19 

1004 

6743 

i> 

SepL  39  1 

1000 

65-81 

Oct 

30 

tao6 

6768 

»> 

OcL  30  : 

tooo 

tl^ 

Dec 

3 

1006 

6752 

1000 

I"- 
Feb. 

7 

1009 

67-63 

1000 

63-75 

I 

1006 

•» 

Feb.  1 

1000 

63^ 

March 

3 

1005 

6758 

(» 

Maich  3 

1000 

63"9o 

May 

3 

1006 

67-6X 

tt 

May  3 

tooo 

63-95 

June 

1 

1005 

67-49 

*i 

Jane  1 

1000 

jaly 

7 

1005 

ti 

J«>y  7 

1000 

63-87 

Aug. 

3 

1004 

67-5S 

tt 

Aug.  3 

1000 

gs 

10 

1004 

6758 

tt 

Sept.  10 

1000 

Oct 

3 

1003 

67-58 

m( 

Oct.  2 

1000 

63-90 

Uot. 

19 

1004 

67-62 

M 

Oct.  19 

1000 

Nov. 

I 

1005 
W 

67-62 
w  brake. 

tt 

Nor.   1  1 

1000 

6370 

Dec. 

1 

The*' depth  iadiealed'*  if  ahoani  bjra  neasuring  wheel  or 
puUm,  over  wliidi  the  wire  naa  by  wueli  the  ttaermomeier  is 
laiseo  and  lowered,  as  doeiibed,  with  a  diaafam,  ia  the 
Report  for  1869.  The  above  table  shows  Uiat  there  ia 
always  some  atietcbinj^  real  or  appareat,  in  the 
tweien  lowcrtag  the  thenBometar  tin  laiajag  it 
eihaervatlciiia  liy  nenw  of  a  find  awilE  on  tiw  wii^  liave 
that  tlie  ciianfe  ia  aot,  ia  tlie  naiat  a  permanent  dongation,  but 
ao  alternation  of  lenndi.  It  la  pn^bly  due  in  part  to  the 
tficnter  teeaioB  vriilcih  the  win  ii  nnder  in  raiding  tluui  in  lower- 
mg,  a  cifcawtttance  vriddi  will  cause  a  temporary  differenoe  of 
length  variable  with  the  rarity  of  winding  up  ;  also  in  part  to 
the  drnumatawce  that  the  wire  is  warmer  when  it  has  just  left  the 
vialer  than  when  it  b  aboat  to  be  let  down.  Some  poitiaB  of 
the  irrcgalarily  obteived  aufhe  doe  to  variations  of  tempnatu* 
-  intiiat  pan  of  the  wril  (sio  tat)  which  eoaiains  air.  The  ob. 
acrvaitioDatafcenasawhalei  diowthat  any  vaiiatioBsof  umpe- 
latnre  whidi  occar  in  this  wdl  at  tiie  depth  of  1,000  ieet,  are  so 
small  aa  to  be  com  parable  with  the  almost  inevitable  errors  of 
ohiervaiioii.  Thaobeervatioas  will  be  eontinued  at  intervals  of 
■ijt  moBtlMt  tvidi  additional  precautions,  and  with  an  escessively 
iloir  (qMcially  consiructe<I)  non-regbtering  thermometer,  in 
additum  to  the  maximum  thermometer  hitherto  employed. 

Thfongb  the  kindness  of  the  eouneat  geotogitt,  M.  Delesse, 
of  the  Eoole  Normale  at  Paris^  observations  have  been  obtained 
fram  tha  ooal>niinei  of  AnsiD,  in  the  north  of  France.  They 
war*  taken  under  tbe  direction  of  M.  Marsilly,  chief  engineer  of 
these  mine*.  Maximum  tbermometeri  of  the  protected  Negietli 
pattern,  were  inserted  in  holet  Iwred  horizontally  to  the  depth 
of  -6  or  *7  of  a  metre  in  the  sides  of  shafts  which  were  in  process 
of  liBkliig,  and  in  wliich  there  was  but  little  circulation  of  air. 
A  qaarter  of  an  hoar  was  allowed  to  elapse  in  each  case,  after 
theiNWIiig  of  the  hole,  before  the  thermometer  was  iniertcd,  and 
tbe  hole  plugged.  Four  different  shafu  were  tried.  Those 
designated  as  Sos.  I.,  II.,  III.,  were  in  the  mineChafaand  La 
Toof  1  and  No.  IV.  was  in  tha  mine  Renard. 

In  Shaft  I.  observatioBaiVCre  Uken  at  eight  different  depths, 
ooouneocing  with  the  temperature  56I*  F.  at  the  depth  of  3S-5 
metres,  and  endiof  with  67I"  F.  at  200-5  BMtrcs. 

Ib  Shaft  II.  ttaea  vme  observatiOM  at  four  depi  ~ 
flMOcing  with  ^$l9rim.,aaA eadbig  with  63l«  at  m. 


In  Shaft  III.  there  were  observations  at  three  dnth^  < 
mencing  with  ^^P  at  87-8 m.,  and  ending  with  6a4*ai  I441 

These  three  shafts,  all  beloitgiflg  to  the  mme  imne^  were 
wet,  and  tlie  tenq^entofc  of  the  air  in  them  was  If*  or  I9P  C. 

(52' or  54'  F.). 

In  Shaft  IV.,  which  was  very  dry  and  had  an  air  temperature  of 
aho'.:t  15°  C.  <59>  F.).  obtervatioas  were  taken  at  6  dqttha,  00m- 
mer>citig  with  7of*  P.  at  ai'snu,  aad  endtaf  with  84,*  F.  at 

134  8  m. 

The  meiB  nAm  of  hMMtm  dednead  fiom  theae  bbematlons 

are  ^— 

Ib  Shaft   L,  i*  F.  b  14-4  m.,  or  fai  47-2  feet 
II.,      „      II  5  m.,    „  37-7 


tt 


m., 

IV.. 


a8-4 
38-1 


8-65  m., 
8S7««.. 

Tha  eibMrver  maathwa  that  b  Shaft  n.  there  w«  at  Ae  depth 
of  9010.  aaeam  of  coal  in  which  beat  was  emcfaied  hy  oxydap 
tion;  hat  M auch  nmark  ia  made  with  respect  to  any  of  the 
other  ahafta,  althoi^  It  la  dbviona  that  aoma  distarbing  cause 
hm  naadered  tempecatnrea  in  Shalt  tV.  abnomally  high. 
PeadhlythaheatMiieratedtaboriac  tha  holea  for  tbe  thermO' 
meteii  m  this  shaft  (wMcfa  was  dry)  has  idtlated  the  observations, 
the  famraasents  employed  being  maaimiiw  thetmceaetaaa.  Two 
of  dm  daw  MB^vgisterii^  tharmometen  naaatloaad  in  laat 
yeai'a  Report  have  Iwen  aeat  to  M.  Deleiaa^  to  be  uiai  for 
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bystearineor  taUow,  which  fllanpdw  apnea  lietws 
it  and  a  atroog  glass  diidd  Ik  wMeh  the  thenBOaaelar  b  b- 
doaed.  The  shield  is  not  heraiedcally  sealed  (not  babe  ^- 
tended  for  protection  against  puminfc  bat  ia  atopped  at  tha 
bottom  with  aootk,  so  that  the  thermoaietsr  can  be  taken  oat 
and  pat  to  again  if  desired.  Stearin*  and  tallow  were  selected, 
after  trials  of  sever 
wax,  jghw,  piaster  of 
The  therffloeBatera  an  1 
rubber.  When  placed,  witbont  then  casea,  b  water  diOMae 
10"  from  their  om  maapentare^  they  take  nearly  half  a  1 
to  alter  by  one-tenth  of  a  degree. 

In  concluding  this  Ueport,  your  Committee  desire  to  e.,.  

their  regret  at  the  losses  which  they  have  siutained  by  the  deatha 
of  FML  Phillipa,  Sir  Charlm  Lyell,  aad  CoL  Stranee^  of  whoaa 
valnabk  senioes  they  have  been  depiived  withb  the  bat  thtaa 


substances,  iacloding  paraffio-  wwt,  be^- 
'  Paris,  poaoded  ^asi|  and  eotton  wooL 
indmedb  eoopareaaaa  tbed  with  india. 


Oirit  ASTRONOUICAL  COLUUN 
The  Rotation  of  SATtnN  on  his  Axis.— On  December  7 
Prof.  Hall,  of  the  Naval  Observatory  at  Washington,  observed  a 
very  white  spot  on  the  disc  of  Saturn,  just  below  the  ring.  At 
6h.  i8b.,  Washington  mean  time,  the  spot  was  central,  and  it 
waa  watdied  ftom  aah.  40m.  sidereal  time,  to  oh.  lom.,  as  it 
moved  across  the  disc.  It  vras  smnll,  very  whll  defined,  and 
from  3"  to  3"  in  diameter.  A  rough  cp!iemeitB  of  fis  motlan 
was  scut  t  J  \  Atii:nN  nliict vfi -;  in  tlic  I  .S.,  and  the  observations 
which  have  been  received  are  a&  below.  The  second  column 
givm  tbe  dnw  wIhb  the  apot  < 
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550 

538 


Washington  Halt  ...   ...  ... 

Cambridge  A.  G.  Clatk    ...  -  8* 

Hartfoid  D.  W.  Edeecomb  o 
Poi«hkeepab  M.  Mtatak    ...  -1 

Aibai^  L.  Bom    •«•    ...  ... 

Washiagtoii  Hall   o 

„  Esstman   >  3 

Cambridge  A.  (i.  Clark      ...  +9 

Tbe  column  o  -  c  gives  the  residuals  when  a  rotation-time  of 
toh.  ism.  is  asnuncd.  At  Albany,  on  December  to^  the  apot 
was  seen,  but  not  imtil  after  paasing  the  centre. 

[It  will  be  remarked  that  the  tine  of  rotation,  supported  by 
the  above  observations  of  .1  vciy  ik-fmitc  spot,  is  in  close  agree- 
ment  with  the  leault  obtained  by  Sir  W.  lierschel  from  noting 
the  autBuaiae  appMnmcaa  of  abalt  dming  the  wbtar  of  iy9i3-9<t 
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vb.  loh.  t6in.  0*41;  Doubt  bu  beea  ocatsionally  expiested 
with  regard  to  Sir  W.  Henchd'l  ratatloo-^wriod  from  tbe  waeu* 
taiMy  >ttf  hing  to  such  obtetvations,  and  the  interesting  confir> 
matioa  of  it  just  arrived  at  by  the  American  observers  will 
therefore  be  the  more  welcome.  The  Hersclielian  ii<t;aion  lurthe 
planet  globe  of  Saturn  has  been  sometimes  oon<oundc<i  with  a  ro- 
ution  not  depending  upon  «bMraUoM»  bM  catcnlatedonXepki's 
l»w  for  a  ntcUito  at  an  appucat  mean  distance  equal  to  the 
•emi-diaineter  of  ttw  auddle  of  the  ring  ;  thus,  Baily,  in  his 
"  Astionomical  Tkbla  and  Formula:  "  which  were  widely 
quoted  lor  many  ftm  hut  loh.  291a.  17s.  for  time  of  rotation 
both  of  the  glohe  and  the  Ting.] 

The  N'ehula  in  hie  I'ieialils.  —Mr.  Maxwell  Hal!,  of 
Jaoiaica,  communicates  tome  obserratioosof  thianebala  made  on 
October  20^  1876^  with  a  4>inch  Cooke  cqaatovfad,  and  power 
55.  "The  nebula  was  'bright,'  accocding  to  Sir  John 
Herschcl's  scale,  and  extended  in  a  parabolical  form  at  least  40^ 
from  Merope,  which  was  at  the  fotM,  whiletheaiiief  the  figwe 
was  nearly  S.  of  that  star." 

The  difficalty  of  teeiaK  wifli  vcrjr  laige  iutnuBeota  a  vexy  &hit 
nebnloaity  in  close  proadmity  to  a  bright  star  is  strikingly  illus- 
trated by  a  remark  made  by  Mr.  Drcyer,  obaenrug  with  Lord 
Kosse  ;  he  states — "  The  Merope-nebula  is  never  pticeived  with 
Lord  Kotse's  telescopes, "  So  aLo  D'Arrc2.t  sought  fur  it  in  vaiu 
with  the  Copenhagen  refractor,  subsequently  referring  it  to  the 
dan  of  which  we  are  writiiVt  which  inay  be  iavuifale  ia  ag^at 
telocope  bat  leca  iritboot  difficulty  in  the  fioder.  Vob*  Mii- 
ar»dUx.  o{  Attronomitchf  Xtu'irkhlt-n  may  l>c  cun&oltBd  for  the 
earlier  discussions  as  to  the  variability  ol  tbii  oLiject. 

Vauiahli.  iiTAKs.  —  l'rof.  Schonfeld  his  published  in  I'l^r- 
ttljahrtsthrij't  Jer  aitmrwrnut/im  CiirHic/itift,  x\.  Jalirg;;inj, 
Ucft  4,  an  ephemcris  of  the  maxima  and  minima  of  most  of  tbe 
wriabh  alaiB  fcr  iS77>  inclMdinK  A|pl,  K  Tnti»  S  Cmcri, 
8  Librae,  and  U  Coroue  Ikwealis,  iriridi  bavt  ilmil  pcdedi. 
The  max.  of  x  Cygni  is  dated  FcfaraMX  d^  aai  the  abb  ob 
September  15  }  Mini  Cctl,  aia.  «b  Jatjp  %y,  mat.  «b  Novem- 
ber la 

Schaidt'a  atar  ia  Cygaea  we*  red  on  Jaawury  7,  sad  about 
cqoal  b  brightacM  to  the  star  +  41*  Na  4243  ia  the  "  Durch- 
mutemng,"  bat  the  difTerenoe  of  onlyo'sm.  between  the  catalogue 

brightness  of  this  star  in  1  of  +  42  \o.  4.^04,  ccLiinly  did 
not  represent  their  relative  intensity  of  light  on  this  evening. 
Tbe  vadabla  nii^  be  ertjewted  at  7w.lqr(eleieBoe  to  the 

latter  star. 

Meteors  or  January  7. — In  the  early  part  of  this  night  a 
■naAcr  of  meteors  were  remarked  near  London,  with  unusually 
llow  motiOB,  patticularly  ia  the  caiea  of  aeTesal  which  equalled 
Jvptter  in  brightacM.  One  at  loh.  ytm.  G.M.T.  ataninf;  from 
near  ,\  .ini!  ^  'Ur>.r  MajurLs,  r.ppcared  to  receive  a  suiMcii  check, 
and  was  stationary  for  two  seconds  3  below  a  Canum  Vciiati- 
corum,  where  it  was  nearly  extinguished,  but  a  iaint  portion  Icfl 
a  train  for  lemal  degrees  fiutlier.  It  was  aet  easy  to  judge  of 
the  radiant  point  owiag  to  continaal  intenuption  from  paning 
clouds,  but  it  would  probably  be  somewhere  about  the  stars  in 
Ursa  Major  above-named.  Much  lightning  oo  this  evening. 
The  sodiacal  li^  well  acen  as  fiur  as  the  principal  stars  of 
Aries. 

The  Mklboukne  ObseevaTdrY.— The  Eleventh  Report  of 
the  Luird  uf  Visitors  of  the  Melbourne  Observatory,  with  Mr. 
EUery's  Annual  Kcpoit  for  the  year  ended  lii/fi^  June  20^  has 
been  neaisad.  Ia  additU»  to  die  hay  leHerton,  fte  Observa- 
toijraaw  possesses  an  8-hich  eqoatoriali  both  instnunents  in  ez- 
O^eat  working  order.  With  respect  to  the  former,  Mr. 
EOery  rcnuirks  lh.it,  akixiujjh  at  prc-StiU  the  mirrors  retain  their 
l^h  reflecting  polish  exceedingly  well,  it  is  not  to  be  overlooked 
dMt  tlM  tlaw  aast  eniTe  lAca  ihqr       reqnin  to  be  ie> 


polished,  and  in  anticipation  of  this  eventuality,  which  suy 
occur  sooner  than  is  aow  looked  for,  be  intends  to  devote  tlOM 
during'tbe  easetag  year  to  practice  in  grinding  and  polishing 
large  snrfaees.  Out  of  about  150  nights  du  ing  the  year  to 
which  the  report  applie?,  which  were  more  or  less  fit  for  ob>erv« 
ing  with  the  tcHcttor,  forty  were  solely  occupied  with  visitors. 
The  astraoomica!  work  accomplished  includes  tbe  exsmination, 
measaremeat,  and  sketddag  of  sevea^  of  the  Mbube  and 
clntlets  of  Sir  John  Hencbd*s  southern  work,  of  whidi  the 
greater  number  have  been  drawn  and  di'5ctih<il  in  a  manner 
Miit.ible  for  publication.  Mr.  Ellery  adds:— "The  result  of 
these  obsc!vaiioos  indicates  that  seveial  of  the  nebulae  are  con- 
siderably changed,  while  others  appear  so  ooaaplctdy  altered  as 
to  be  scarcely  recognisable,  save  by  their  positioa  aritb  retpect 
to  adjacent  s'.r.n;  Tlie  nebula  ab  lut  rt  Argus  have  been  com- 
jiared  with  a  ilr.imng  made  in  March,  lJi75,  but  no  decided 
changes  were  detected.  The  weather  was  so  far  unfavourable 
at  Melbourne  for  certain  classes  of  observations  that  out  of  ninety 
conjunctions  of  Sstnin's  satdtites  only  tea  eonld  be  observed. 
No  material  change  In  the  regular  work  of  the  Observatory  is  cun- 
templatcd  during  the  year  following  the  conclusion  of  tic  rc;  ort. 
( )bscrsations  with  the  transit-circle  would  be  cotiliiiucd  as-i  iu- 
ously  as  in  previous  years,  the  Uovetnment  AstroBomer  regard* 
ingAis  as  the  faadaneatal  woifc  of  the  estabtUoMal^  whidk 
has  already  given  it  a  reputation  in  the  world,  and  he  quotes  in 
proof  of  this  the  opinion  expressed  by  Sir  George  Airy,  that 
the  Mclb<_iurnc  Observatory  had  produced  "  the  best  catalogue  of 
Stars  of  the  southern  hemisphere  ever  puhlislwd."  The  revisioa 
of  Sir  John  Hcrschel's  figured  nebniae  wtB  alio  bo  coatliwcd, 
vrith  occasional  planetary  work,  ai  ibawings  of  Mais  and  Jopiler, 
observations  of  conjunctioM  of  Satnra't  satellites,  &c 

The  early  publication  of  results  obtained  with  the  gieat  re- 
(lector  is  strongly  urged  by  Mr.  Mllery,  and  all  astronomers  will 
concur  in  his  representations  upon  this  point.  DiScuIties,  BO 
doubt,  must  exist  ia  giving  such  results  to  the  aslnHwatical 
world  in  a  perfectly  satisfiKtoTy  manner ;  nevertheless,  Mr. 
Elltry  thinks  if  a  plan  he  jvroj.oses  is  approved,  these  liLtTiculiic* 
may  be  surmounted,  and  all  the  completed  work  with  the  re- 
fleclor  may  be  fonlnvith  published.  \Vc  can  only  capwM  tbe 
hope  that  work  of  such  great  inteieti,  and  which  may  to  greatly 
add  to  the  reputation  of  tbe  Helbowme  Obiervatoiy,  win  soon 
be  in '.he  h.i:i  1  if  tl.e  public.  The  import.ancc  of  early  publi- 
cations of  astrunuuiical  work  in  these  days  can  hardly  be 
eisggenteda 


METEOROLOGICAL  AOTES 
New  Daily  WlATmOt  Mar.— We  haU  with  the  greatest 
satiafactkm  the  appeaianc^  oa  New  Yost's  Day,  of  the  fint 
nnmlier  of  a  daily  intematiooa!  weather-map  issued  by  the  Aas> 

trian  Meteorological  Inslhutc.    It  enditaces  nculy  llic  whole  o( 
Europe,  and  supplies  a  want  not  met  by  any  existing  weather-  [ 
maps,  mrepreseniing  the  weather  of  Central  and  part  of  Southern 
Europe,  with  a  satisfactoiy  fdaea  sadi  as  the  oMtearolagy  of  ^ 
this  iaqiortaat  legion  dewoidsni  die  devchtpmcBt  of  this  bnach  1 
of  the  science.    In  a  ldition  In  ;lie  invaluable  matcri.il  this  pub- 
lication will  lay  licfore  us  (rom  day  to  day  relating  to  thnnder- 
stornu,  the  summer  rains,  and  the  falls  of  hail  and  snow  of  Cen- 
tral Europe,  it  will  also  furnish  data  absolutely  indispeaaable  in 
investigating  tbe  caasa  vriiich  determine  tbe  eooise  and  tbe  tale 
of  progress  of  the  storms  of  North-western  Europe.  Indeed, 
in  this  respect,  ud  consequently  in  the  prognosis  of  British 
storn  s,  the  Austrian  empire  is,  of  all  countries  which  lie  east-  | 
wards  of  Great  Britain,  second  in  importance  only  to  Lapland 
and  the  north  of  Seaadbiavia.  | 

I.uW  Tt.Ml  )  RATi  Kl  s.  — During  recent  week-  soii.c  rcm:uk- 
ably  low  temperatures  have  been  recorded  in  various  countries. 
Dariac  a  hMvy  itomi  whidi  ocGUied  oa  Deccadier  t/  over 
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all  Canada  and  the  north  of  the  Unittd  Staler,  and  which 
wu  attended  with  considerable  damage,  the  temperature  feil  at 
Ottawa  to  ••  jO'tx  What  makci  thi*  tcmpetature  noteworthy 
b  that  at  tiM  same  time  the  wind  eontiiraed  to  blow  widi 
great  violence,  the  low  temprntture  being  thus  not  confined  to  a 
few  feet  of  the  surface,  but  iliat  of  the  aerial  current  passing 
over  Ottawa  at  the  time.  On  (anuary  t  the  temjicriturc  fell  at 
Henwaand,  in  Sweden,  and  also  in  Lapland  to  -3t°'2.  An 
antieydoBe  of  United  eatent,  with  tlw  chaiactefatic  calmf 
and  light  wind*,  ovet>pread  this  region  at  the  time,  and  it  is  to 
be  noted  that  the  space  of  excessively  low  temperature  embraced 
an  area  virtually  coincident  with,  an  I  c  i  ia^y  as  limited  a',  that 
of  the  anticyclone.  StiU  lower  temperatures  are  reported  from 
tbe  interior  of  Rtaaa.  The  G<^s  givet  the  Mowinf  ia* 
formation  as  to  the  nnnsaally  low  tempendmn  «UA  pve- 
vailed  in  Narthera  Knsna  before  Chrisms.  He  thenno- 
mctcr  ol  th':  Physical  Obser^•atory  at  St  Petersburg  (in  town) 
showed  on  the  32od,  at  9  K.U.,  -  37^*8  Cels.,  and  in  the 
Botanical  Gaidoi  (111  the  anbatbs),  between  7  and  9  A.M., 
the  following  tempetattnta  were  observed -  38^*1  on  the 
aolh.  -  39'"4  on  the  aist,  and  -  ti  9  on  the  a*od  (  -  43'4 
F.ahr. )  On  llic  la.st-namcd  day  the  nieicury  was  frozen, 
and  the  rcadinj^s  were  made  from  a  iipiril  thermometer.  So 
low  a  temperature  as  Dn  the  32nd  was  never  obfCnred  before  at 
St  Petei^nug  in  December,  during  tbe  133  yeais  that  r^lar 
meteORilogtaal  obterratiaiu  have  been  nade ;  and  even  daring 
the  coldest  month,  January,  such  Kw  temperatures  were  observed 
before  only  fotir  limes,  namely,  —  Jii-'  on  Jaiiuaiy  zd,  itioS  ; 
~  41' in  1760;  -  38  -7  in  1772;  and  — 39"0  in  i,Si4.  The 
fi^gioa  of  low  tempciatnica  oecapied  a  verf  latge  tract  of  land, 
aad  tbe  cold  advanced  from  the  north-east,  as  was  also  the  case 
Juritif;  the  unusual  colrl  of  iSf)S.  On  the  22nd  there  was  Ob* 
served  in  the  morning,  4«  4  at  Volut;Ja,  -  40""S  at  Koo- 
pio,  in  Finland,  -  39" '9  at  liieIo/:ersk,  39"  in  Moscow  (  40* 
in  the  higher  parts  of  the  town),  &c.  Very  low  tenpcratores 
adght  hm  bees  pieffided  far  some  day*  befiNcv  as  already 
on  the  20th  the  cold  reached  —  44*  Cels.  ( —  47*  Fahr. )  in 
Vologda,  and  the  barometer  continued  to  rise  in  the  whole  of 
Northern  Eurri]'c,  whilst  a  minimum  of  pressure  traversed  the 
middle  parts  of  l:luroi>e  and  Southern  Russia,  with  oompara- 
tivdy  b^h  temperatures  and  cyclonic  winds,  wbida  ia  tbe  north 
and  OB  tbe  sSmca  of  the  Batlic  blew  from  the  cast  and  the 
north. 


NOTES 

A  WBALTHY  Copenhagen  brewer,  J.  C  Jaoobsen,  has  given 
the  smn  of  a  aillioa  of  oowin  for  the  pramdoB  of  avthe- 
raatic«,  natural  scicno^  the  erimcr  of  hngaefr,  histotjr,  and 

philosophy. 

As  we  intimated  teoie  tine  sfaiee,  dw  Swedhlh  Vnlvenltf  of 
Upsala,  founded  September  21,  1477,  will  this  year  celebrate  iu 
400(h  anniversary.  Great  preparations  are  being  made  for  the 
event.  The  l'nivot>iry  is  nut  only  the  oldest  but  the  richest  in 
Scandinavia ;  besides  many  rich  gifts  from  CnstaTos  Vasa,  it 
received,  among  other  things,  from  Gostavos  Adolphos,  360 
&nn^  which  now  yield  an  annaal  rent  of  200^000  crowns.  The 
funds  for  nainteninoe  and  salaries  amounted,  ia  1870,  to 
'.758.587  crowns,  and  the  yearly  Government  grant  to  300,000 
crowns.  The  teaching  staff  consists  of  thirty-five  professors, 
twenty-seven  adjuncts,  and  fifty  docenis ;  the  nmber  of  natri- 
cuiated  students  amounts  to  about  i,S0O- 

The  Rojral  Cabinet  of  Natural  History  at  Stuttgart  has  just 
been  ewiiched  with  an  eacceiHiigljr  iwn  and  valuable  pabceoto* 
kfical  specimen,  which  is  probably  without  its  like  in  the  geo- 
Iqgiad  nuseimu  of  tbe  world.  It  consists  of  a  group  of  twenty- 
four  ft«il  Uwds  fioB  ttu  sanlstwit  stnla  «f  Stubob  Th* 


inclosing  stone  has  been  with  great  care  entirely  removed, 
shoiviiig  a  strangely  intertwined  mass,  possibly  as  met  by  sudden 
death,  but  more  probably  a  collection  of  dead  IkmIIcs  gathered 
together  bjr  the  action  of  the  waves.  They  cover  a  space  of 
al)out  two  square  yards,  aad  the  individual  ^ecimeoa  poneas  an 
average  length  of  thirty-two  bicbes.  These  fossils  can  be  clsised 
with  no  existing  specie^,  Itut  appear  rather  to  possess  a  combina- 
tion of  diverse  characteristics,  which  at  a  later  stage  of  develop- 
ment became  distiiKtive  features  of  ijuiie  different  types.  Pro* 
minent  among  the  poculiariiies  are  the  bones  of  the  eatitnitia^ 
resembling  those  of  exntini;  liards  ;  the  head,  which  can  ainioet 
t».'  callol  a  binl's  he.-iil,  and  the  massive  SCslyamoOI^  Cmsistim 
of  sixty  to  seventy  successive  rings. 

Wb  notice  with  great  pleasure  that  decided  steps  are  about 

to  be  taken  to  reft' the  cNr:ic.ilu:'.i  in  I '.xctertiraramar  .School. 
It  is  intended,  as  »oun  as  arrangements  can  be  completed,  that 
the  younger  boys  shall  be  taught  divinity,  English,  including 
history  aad  geoemphy,  Fiencfai  Lath^  arithmetic^  and  the  other 
elements  of  ma^ema^s,  drawing,  and  some  detaentaiy  aatund 
science.  At  a  certain  point  in  the  school  Greek  will  be  added, 
in  accordance  with  the  provisions  of  the  Scheme  and  the  rcsolu- 
ti<in  of  the  CDvcrnors;  or  in  lieu  of  tltc  study  of  Gredc more  thne 
will  be  devoted  to  nathcBiatici^  English,  modem  languages  and 
natural  science.  German  will  be  taught  to  any  Iwys  sufficiently 
Bdv7,nce<l  in  other  subjects  to  make  it  desirable.  Thus,  it  b 
hoped,  b'lys  will  b:  adequately  prepared  for  the  Universities,  for 
the  Public  Service,  for  profcsdonal  or  commercial  life.  Tbe 
principle  of  thu  new  scheme  is  excellent,  and  should  it  be  laiik* 
fully  carried  out,  Exeter  Grammar  Sdiool  ought  to  become  one 
of  the  most  etricicnt  and  cnmplele  sc)ii>oIs  in  the  courtry.  We 
hope  ll'at  the  school  will  receive  every  encouragement  in 
this  fandable  elliBrt  to  provide  a  conp!ete  coane  of  instnciun. 

The  Vilna  Observatory  is  repotted  to  have  been  totally 
destroyed  by  a  fire  on  December  28.  The  Vilensky  Vtttnik 
says  that  the  combined  efloits  of  tbe  town  aad  railwaj  fin 
brigades,  of  the  troops,  aad  of  the  Students  of  a  college  ia  the 
neighlK>urhi>oi^l,  did  not  Succeed  in  overcoming  the  fire  and 
rescuing  ilie  j;rcat  refractor  and  phot  1  lu  !  ■  >  .;raph.  Only  books 
and  instruments  of  smaller  value  wccrc  ^ved.  This  is  a  great 
loB  to  sdence,  as  the  Observatory  had  done,  during  tbe 
last  few  yeai%  wy  valuable  work,  and  aome  of  the  beautiful 
photographs  of  Ch*  fan  was  eddbtted  at  the  Soldi  Kensington 
Loan  Collection. 

Mr.  F.  B.  MaiK,  the  eminent  pabeoatoloipat,  and  for  several 
years  a  nember  of  the  United  Statea  Geological  and  Geographi- 
cal Survey  of  the  Territories,  under  Prof.  F.  V.  Ilayden,  died 
at  Washington,  D.C,  Decemb:r  21,  aged  fifty-nine  years.  He 
had  just  completed  the  great  work  of  his  life,  the  Cretaceous  aad 
Tertiary  Invertebrate  Fossils  of  the  Upper  Missouri  Country,  ia 
ooe  large  quarto  volnaae. 

In  the  last  Sesrion  of  the  Beriin  AntknpOt^Mu  Cadlxkaft, 
ProC  Viicbow  stated  that  the  intrepid  young  traveller,  Herr  v. 
Horn  von  dcr  Horck,  is  at  present  in  the  camps  of  tbe  war- 
like Sioux  Indians,  busily  engaged  in  obtaining  plaster  ca>t.s  for 
craniological  studie;!.  The  printed  record  of  v.  d.  Hurck's 
journey  of  last  summer  to  the  Polar  Sea,  has  just  appeared  in 
Germany,  and  contains  much  of  value  written  in  a  very  sprightly 
style.  During  the  first  half  of  tbe  journey  zoological  and  geo- 
graphical enils  were  kept  in  view.  On  tlie  return  trip  through 
Lapland  to  the  Gulf  of  Bothnia,  the  cxpedilrjn  assumed  an 

almost  exdnsively  anthNfwlogjkal  character.  K  nunu  us  collec- 
tions of  bonaa  aad  BMm  espadaUf  of  skulls  were  mad^  and 
a  large  number  of  masks  were  obtained  Grom  the  present  iidmbi- 

tants  of  Lapland.  So  extensive  and  complete  are  these  results, 
that  Prof.  Virchow  regards  them  as  more  valuable  lor  the  study 
off  SoudlMvini  cnnialaiir  thu  th*  eonbtaed  coUeelkaa  •> 
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Eoropcui  museums  ouUide  <ii  the  Scandinaviaa  ooontrtes  thein- 
uSmx.  Hw  principal  geographical  resnU  of  the  {don^was  the 
crtahMihwcitf  of  the  fact  that «  continootu  mler  coaainication 
exists  betweea  the  Polar  Sea  and  the  Gulf  of  Bothnia.   On  the 

bummit  of  the  watershed  between  ihcsc  iimlifs  of  water,  the  lake 
Wawolo  1  ampi  lies  at  a  height  ut  Sco  yoo  f<ct  above  the  level 
of  the  sea.  I  wi  j  rivers  flow  from  this,  one  to  the  north,  cmpty- 
i^  into  the  IvalK  the  other  to  the  aonth,  emptying  into 
the  ICititiiL  Ficquent  CMcadca  and  lapids  render  this  water- 
way ttsdcM  Car  porpoaei  of  nav^gatkn. 

Prof.  Palmieki— the  Times  comapwdeat  at  Kmne  -tele- 
|TTar>hs  on  Januiry  7— writing  from  tlie  Obtervatory  on  Mount 
\  c^llvlus,  say^  that  for  the  last  two  days  th-  iii-.tniiiit:nt  ■  h.wc 
shown  rvidcnl  sigiu  of  a^jilalion.  The  smoke  from  the  mouu- 
lain  is  i^snin};  with  f;reafcr  fijrcc  and  increa-scd  volume.  In  the 
interior  of  the  last  mouth,  opened  on  December  18^  1865,  the 
lint  ia  no  longer  visible,  in  consequence  of  an  immense  amount 
of  material  having  fallen  into  it,  ihrou^jh  the  givin.;  >  ly  of  .1 
pOrtioB  of  the  crater  of  1S72.  An  cxtraoidmary  ciuplivc  force 
wiO,  tlieicfore,  he  necessary  either  to  make  a  way  tbroo^  the 
enoHnaua  accnmnialinD  of  sand  and  scorig  or  to  open  some  Dew 
month,  wheilier  on  the  sumndt  or  the  aide  of  Ibt  vakanob  la 

(he  meantime,  t'.c  c><nc  is  manifct,  liMt  it  tff-"*'*t  be  Stated 
when  it  will  reach  a  point  sufficient  to  orercom*  the  icditance. 

M.  Favb  ba  tem  appoDiled  pnaideBt  of  Amms  4u 
iMtgUmia  tat  1S77,  and  Dr.  Jawaan  vice-pnaidaiit. 

A  SOBSCRIITION  has  been  opened  at  Roaen  ftr  the  erection 
of  a  statue  to  M.  Pouchet,  the  naturalist,  who  was  the  director  of 
the  Botjr.ic  Gardens  of  that  city,  and  who  died  t<  a  years  ago. 
M.  Pouchet,  as  a  correspondent  of  the  Academy  of  Sciences,  pub- 
lished many  papers  in  defence  of  qiontaneotts  generation  against 
M.  Paitaw.  Uia  worica  an  nfaned  to  bgr  Haadtd  aad 
^^'stian. 

An  Admiralty  Committee  of  Inquiry  has  been  appointed 
la  WMHactkm  with  the  otttbtcAlt  of  acnrvy  in  tlie  Aielieape- 

At  the  meeting  of  the  GMgnphical  Society  on  Monday,  Mr. 
Robcit  Michell  read  a  paper  00  "The  Rustian  Expedition  to 
the  Alal  aad  Funir."  llie  expeditioa  resulted  in  mndi  interett- 
ing  information,  which  wa^s  mentioned  in  detail,  as  to  the  physical 
features  of  the  country.  The  president,  in  winding  up  the  diicw^iion, 
observed  that  the  r^ions  visited  by  the  expedition  and  described 
in  the  paper  weret  perhaps,  the  least  known  ia  Centzml  Asia. 
TlNyeealaiBadfaataiidoaBfinadraaKeaofmoaotaiai.aoa*  of 

tlie  peaks  of  which  were  amon;;  the  highest  in  the  w  r!d.  He 
trusted  that  when  further  expeditions  of  the  kind  were  orj;anlsed, 
steps  would  be  taken  by  our  government  to  secure  that  at  least 
two  Engliahmea  of  rcqvisite  adefitilic  attainment  sbonkl  be 
allowed  to  acoompaay  them. 

A  E£CEMT  thorough  survey  of  the  Kaabdc-glaeier  of  tlie  Cau- 
caau%  haa  ptoved  that  awoe  1863  it  haa  iaenaaed,  iA,  ita  lower 
mHwrnUylmaadwaaoiddowadbe  tally,  by  gad  feel; 

The  A/eJiemtie»HHblogiui*  Vertin  of  Berlin  decided,  hi  the 
acaitan  of  Jamwry  4*  to  call  together  daring  the  present  year  an 
•tiatogicnl  oongreai.  The  following  four  subjects  are  announced 

aa  the  principal  topics  for  the  coming  conference: — 1.  Methods 
of  ^etiological  investigation.  2.  Causes  of  epidemic  disease  de- 
pendent upon  mankind.    3.  The  natural  condhioaa  of  epidemic 

disca5c5.    4.  On  the  Ccnl.a^iiim  t/izvnt, 

A  i  the  January  session  of  the  Vienna  Zoelo^isch-k'laHiscke 
GuMicha/t  papers  were  read  by  Ilerr  J.  Mann  "  On  the  Lepi- 
doptetoni  Fauna  of  the  Dolomite  Rqpon,"  aad  by  Pro&  JciUdcs 
"  On  Trdtseoa  Fuly  ■oiplia.'* 

Dx.  Brbhm,  thie  catcrpriaiaB  Siberfatt  czplaier,  ia  at  ptmnt 


delivering  in  the  principal  German  cities,  a  course  of  six  lectures 
oa  the  scndU  of  Us  laat  tow  tihiooBh  Notdien  Aah. 

Prof.  Ki.ein,  one  of  the  most  promising  among  the  youngs 
German  mineraloi;ists,  has  accepted  a  call  to  the  professorship 
of  crystallography  at  the  Univeriiity  of  Halle. 

AvsTMA  foUowa  Gemaay  aad  other  conntriea  m  accepting 
the  invitation  of  the  King  of  Belgium,  and  an  AfrikanUtki 
Ce  fUjchis/i  has  been  organised  at  Vienna. 

Thk  German  Imperial  Sanitary  Department  commcncea, 
with  the  beginning  of  the  present  year,  the  pubUcation  of  a 
weekly  periodical  devoled  to  aaaitary  sutiuica  aad  aU  ■■fajecta 
connected  with  the  preservation  of  the  public  health.  Srampt 

ol'ficial  rc;iarts  of  the  niiirt.ility  in  all  cities   numbering  OVCT 

150^000  inhabitants,  will  form  a  leading  feature. 
TBb  Mnaldpal  Coaacil  of  Parii^  dctemlaed  toipaie  no  cffcrta 

in  order  to  prevent  fresh  intmdations,  have  voted  the  funds  for 
boring  a  new  sewer,  or  rather  a  tun  nel,  which  will  be  utilised 
for  discharging  a  portion  of  the  Seine,  below  Paris. 

The  plan  Ibr  the  rebuilding  of  the  J^cole  de  Medicine  ia  now 
ready  to  be  presented  to  the  Municipal  Ceuadi  of  Paria.  Whm 

all  the  works  are  completed  the  total  surface  covered  will  be 
S^OQO  Winare  yards ;  it  does  not  now  exceed  3,000.  The  expense 
will  be  4,300^000  francs. 

An  tntffrsriiy  acliGk,  by  Mc.  £.  A.  Bariiec^  witt  aome 
cnrioni  Uluitratfoiis,  on  **The  Rock  TnieilptioBf  of  the  Ai^eat 

Pueblos  of  the  Co'or.ido,  Utah,  New  Mexico,  and  ATi20a%"wiU 
be  found  in  the  American  NtUuraiitt  (or  December. 

In  aa  aitlde  hi  the  Rhmt  Snml^lfm  of  Jmmfiry  H.  H. 
Le  Chatelier  shows  that  there  is  no  geological  evidence  for  the 
existence  of  a  great  inland  sea  in  North  Africa,  though  there 
was  probably  in  the  uisirict  of  the  Tunisian  Chotts,  at  one  time, 
a  small  isolated  salt  lake.  All  the  phenomena  of  the  region  of 
the  Chotts  aad  of  the  Sahara  amy  be  exptained  by  the  aetioa  of 
existmg  fime^  wldch  migirt  ak  aome  future  time  cause  a  tUa 
layer  of  salt  watcrto  leaorasBuIale  over  a  small  extent  of  smfiwe. 

WiiH  reference  to  our  note  (Naiurx,  voL  xv.  p.  167)^00 
Mr.  Allea's  work  on  the  Ncith  American  Bisons,  which  we 
stated  waa  inued  by  the  Vaiveraty  Press,  Cambridge,  U.S., 
we  are  informed  that  this  "University  Tress"  has  no  relation 
with  the  University.  It  u  simply  a  name  denoting  its  position 
Hfar  the  University  grounds  to  distinguish  it  from  anotbci  large 
printing  eatabliahBMBt  kaowa  aa  the  "  Rivenide  Pren,"  alio  at 
CamfarMge.  The  RwnMiiriiolieed  formed  a  part  (tf  the  "Meamin" 
isbue'!  by  the  "  Museum  uf  Comparative  Zoology,"  which  have 
taken  the  place  of  the  lonner  "  Illustrated  Catalogues,"  the  title 
having  been  changed  so  as  to  enlarge  the  scope  of  the  4to. 
pnblicatioBS  of  the  old  numbera  of  the  Catalogue  coUccted  into 
volumes  to  fbm  Oe  fint  votamcs  of  the  Mcmoni; 

On  December  ao,  the  Bremer  reran  fur  die  Jeutsche 
Nordpotjahrt,  changed  its  name  to  that  of  Brtmtr  geagro' 
phiuht  GestUuhatt.  The  question  of  Polar  cxpkiratlon  bas 
assumed  auch  disBcasiOBa  that  a  private  sociely  caaaot  hope  to 

aocoupSih  nmdi  unaided  in  this  direction,   lie  sodety  will 

heno-forth  devote  its  energies  to  the  solution  of  ge<igraphical 
prublcmi  in  other  parts  of  the  world.  Its  occa&ioaal  cummuni* 
cations  arc  also  to  be  replaced  by  a  regular  (leriudical  appearing 
quarterly,  under  the  editorial  soperrition  of  Dr.  Moris  IJindewaai 
A  spedsl  feature  of  tiie  new  society  will  coesist  ia  frequent 
courses  of  lectures  from  the  most  f;imous  of  recent  explorer:-  ; 
Urehm,  Guisfeldt,  and  Uaron  von  i>dilcinilz,  arc  aauouucod  as 
first  on  the  list. 

Lats  letters  from  Sydney  report  the  arrival  of  the  Rev.  C. 
Drown,  who  has  been  spending  the  last  year  in  Polynesia,  pass, 
ing  from  one  island  to  another  in  the  mission  brig  John  U''j.'.  t . 
Many  interesting  discoveries  were  made  in  the  islands  of  New 
BrftaiaaadNewIiefatnd.  The  iahabitaaU  of  bo    islands  aio 
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cannihal<i,  but  indulge  in  the  custom  in  order  to  show  their  com- 
plete masXtVf  over  their  enemies,  and  not  from  a  preference  for 
ham  an  flesh.  New  Britain  was  coasted  entirely  and  crossed 
teveial  times.  T)w  iateiior  ii  hillj,  the  loftiat  point  betag 
2,S00  feet  high.  It  it  wdl  popalated,  and  the  mtiTC*  erpretsed 
the  usual  surprise  at  seeing  white  men  for  the  first  time.  The 
tribe  at  Blacchi  Bay  informed  the  travellers  uf  another  tribe  at 
mne  distance  firom  the  coast,  who  were  jirovidcd  irith  caudal 
•ppaadagM  of  an  exceedix^y  remarkable  character^  and  pro* 
aibed  to  obuda  »  ^MCtaMa  bdbic  tbe  aezt  -nalt  of  the  bi%. 
At  another  place,  the  wealthier  families  among  the  tin'.ive*  were 
accustomed  to  confine  their  daughters  for  scveml  years  before 
the  attainment  of  puberty  in  tabooed  houses,  not  allowing  them 
to  put  ibot  upon  the  grovnd  during  the  whole  period.  A 
nperior  tribe  was  eaeoontered  at  Spadovs  Bay,  with  I^htar 
complexions  and  stratghter  hair  than  their  neighbonn.  Both 
sexes  wote  part.al  dothinc;.  Laige  collections  were  brought 
back  illustrating  n1il^t  fully  the  geolqgj,  dw  faflUy  Wd  the 
rich  tropical  flora  of  the  uUnUs. 

M.  CummT  Gahkkao,  who  Ihs  vtcentlfbeen  in  London  to 
study  the  Semitic  monuments  in  the  British  Museum,  writes  to 
the  Times  animadveiting  on  the  couiplete  want  of  system  in  their 
arrangement.  Tl.c  Semitic  remains  are  scattered  among  other 
GoUections  in  such  a  way  as  to  make  their  exaaination  a  work 
of  the  greatest  difficnlty,  whcnu  were  tbejr  pcoperiy  daasified 
■ad  Mnagcd  hf  Hiriiiwlm  thqr  wndd  fom  n  Scnllfe  Roon 
irilhoat  a  riraL 

Tun  Geographical  Society  of  St.  Petersburg  hat  received  a 
tdmrut  inm  P^jendilv  aanoanciwg  tiiat  he  ha*  cniawd  the 
Thiaa  Shan,  and,  00  October  14,  was  fifty  vntts  froeaKaraidur. 
The  country  he  was  then  in  is  a  deseit. 

M.  Waddi.nutun,  French  Minister  of  I'ublic  Iiutruction,  is 
buby  fitting  up  a  large  pcdago^cal  nmea^  vdiidi  will  be 
located  in  tbe  hotel  of  the  Ministry,  and  be  open  to  the  inspec- 
tion of  any  scientific  men  mteitited  in  the  progress  of  ]>ed.ig(>gy. 

The  first  portion  odhc  Gmam  yakrabfrie hi  nbtr  Ju  Fort- 
uhrUU  dtr  Ckemu,  for  1875,  contabing  480  pocob  nbout  one- 
third  of  the  complete  work,  has  jot  been  isaned.  QcBctal  and 
physical  chemistry  receives  ijo  pages,  inoigaaic  Hifmiiliy, 
So  pagtK,  while  the  remaiikder  of  the  nnmber  is  devoted  to 
organic  chemistry,  which  will  also  occupy  the  greater  portion  of 
the  second  number.  Prof.  Fittlca,  of  Marburg,  assumes,  with 
tbe  volume  fer  1875,  tbe  chief  cdilotial  aapervisioa,  and  is 
assisted  by  the  following  able  corps : — K.  Bimbamm,  C.  Bot- 
tinger,  C  Hell,  H.  Klinger,  A.  Lanberheimer,  E.  Lndwtg,  A. 
Michicli',  A.  Naumann,  K.  Niei,  II.  Solkowski,  '/..  !!.  Skr.iup, 
and  K.  Zuppritz.  Complete  sets  of  \\»  Jakrubtricht  are  difficult 
toobtain  now  as  seven  yean'  numbers  are  oat  of  print*  A  perfect 
tet  from  1847  to  the  pi«Mot  datc^  wtDi  llM  tM>  wtff^UHt  «o«U 
from  500  to  6oon«rics  hi  Germany.  The  effllor  nqwiM  liom 
the  authors  of  cLemxal  article*  separate  copies  of  their  com- 
munications in  order  to  lighten  the  labour  of  rlawifiralion  and 


We  have  received  vol.  i.  of  the  J^emffngs  of  the  Davenport 
(Iowa,  U.S.)  Academy  of  Natural  Sciences.  This  Academy 
had  a  very  small  beginning  in  1 S67,  but  is  now  in  a  floorishing 
condition.  Tbe  volume  contains  the  proceedings  from  1867  to 
1876^  nad  Inctadei  aome  papen  of  real  value,  especially  on 
SMund  exploration.  The  nnmber  of  scientific  lorirtfai  tai  tbe 
U.S.  issuing  publications  containing  papers  of  genuine  adeuttfic 
importance  is  now  large,  and  com>tunlly  increaiii^. 

Tus  artificial  lightii^  oi  rooms  aSiscts  the  hamaa  qratem,  on 
the  one  bead,  through  tbe  change  produced  la  Ibe  composition 

of  tbt  air  by  teases  of  ci>mluistion,  .ind  on  the  other  through  rise 
of  temperature.  These  influences  have  lately  been  examined  by 
M.  Krismann  (Zeituhrift  fur  Bi«i«gu).  In  a  part  of  the  labd. 
mtoty  10  cubic  awtfCtT  capacity,  incloaed  fay  wooden  and  glaat 


walls,  various  materials  were  burnt  eight  hours,  vi/.,  stcarine 
candles  (six  at  a  time),  rape  oil,  petroleum,  and  ordinary  gas, 
and  the  air  was  drawn  off  at  different  h^gbts  and  analysed. 
Tbe  resulu  do  not  pretend  to  a|)aolv|e  cudaaa,  bat  a  ean»> 
parisoa  of  tliem  it  IntcKSting.  Tbe  tables  first  show  that  nader 
all  circumstances,  and  with  all  sorts  of  artifical  lij^hting,  the  ait 
of  an  inclosed  space  contains  more  carbonic  acid  and  organic 
carbon-containing  substances  than  in  absence  of  Mieb  1 
tion  i  still,  ia  these  expetimcats  tbe  carbooie  add 
ei«atertbaao*6aro7peri,oaes  vritOetbe  proportkm  of  other 
carbon  compounds  was  very  variable,  so  that  the  amount  <>f  car- 
bonic acid  gives  no  exact  criterion  for  the  vitiation  of  the  air. 
The  COj  actually  found  in  the  air  wa.s  only  a  very  small  fraction 
of  that  produced  by  the  combustion ;  by  far  the  greatest  part 
amit  have  beea  eanlad  away  by  tlie  natnial  twifllaticw.  ii 
r<wn|>aring  the  four  materials,  the  proportion  of  CO,  and  other 
carbon  compounds  was  reduced  to  a  light  strength  of  six  norma} 
candles.  It  appcareil  that  the  petroleum,  with  hm|i  .jf  good 
construction,  communicates  to  the  atmosphere,  not  only  less  CO^ 
but  (what  is  much  more  important)  fewer  products  of  Imperfect 
combnitioa  thaa  tha  other  IlgbliBg  aiatrriale »  and,  fiutlMtf  tliat 
stcarine  candies,  with  tbe  same  ligbt-strengtli,  vitiate  the  air 
most.  As  to  temi>cralure,  that  of  the  lower  layers  of  air,  to 
a  height  of  I  '$  metres,  ro«e  very  little  during  the  eight  hount, 
abcot  30  to  3*  on  an  average,  while  the  upper  layers  increand 
^^^^j^^in^iy  jg  lempentaiCs  especially  jntt  under  the  ft^llin  { 
diis  increase,  ia  tbe  case  of  ordinary  gas,  tape  tnl,  and  petro* 

leum,  w;is  Io-|;'  to  icrS',  in  that  nf  c.iniilrs  only  4".  If, 
however,  \vc  lake  into  accouul  the  photomelnc  light-eilcct  of 
the  flinicb  during  the  experiment,  it  is  found  that,  with  equal 
liglU-sircngih,  rape  oU  and  gas  raise  the  temperature  consider* 
aUy  mora  tiuui  petroleoni,  and  tbe  aetioB  of  the  latter,  indetd, 
came  to  about  that  of  the  candles. 

The  additions  to  the  Zoiila^nc.il  Gardens  during  the  past  week 
include  an  American  Black  Ik-ar  (I  'rsus  ameruanuj)  from  North 
Aateric^  preacated  by  Mr.  W.  Stead ;  a  Common  Partridge 
(AnUr  eunrta),  Enropean,  pneeated  by  Mr.  it.  Laver;  a 
Razor'bill  [/lUii  lorda),  European,  presented  by  Mr.  \V. 
Thompson;  two  Common  Swans  (Cygnms  ohr),  a  Common 
Oroei'liiB(ZaiM  mrvimtra),  Eoropcan,  pardiaaed. 

SOCIETIES  AM)  ACADBMIBS 

London 

Zoological  Society,  January  2.— IVof.  Newton,  F.R.S., 
vice-president,  in  the  th.iir.-  I'rof.  Newton  exhibif^:!  anrl  made 
reiiKirls  on  a  srni.inirn  <if  a  vrvriety  of  the  jjiiillL-iuMt  (.  ,'/,/;  imUf) 
with  yellow  bill  and  legs,  which  had  been  Utely  shut  by  Mr. 
J.  M.  Pike  on  the  south  coast  of  England.-  I'rof.  tiamxl, 
F.  K.S.,  read  a  paper  on  the  osteology  and  visceral  anatomy  of 
the  Ruminantia,  in  which  ni.iny  facts  cwicerning  the  anatomy  of 
the  Cervidsc  and  the  Cavicornia  were  brought  forward,  es|R-cially 
with  reference  to  the  shape  uf  the  liver  and  the  structure  of  the 
generative  organs  in  thc^c  ninmals.  .Vmont^  the  most  important 
of  these  was  the  observation  that  the  uterine  muct)us  membrane 
of  the  musk-deer  (Moschus  t>H>ukiJn-Hj)  presents  no  indications  of 
the  presence  of  cotyledons,  the  contrary  being  the  ca^i-  in  all  other 
rummants.  I'rof.  Garrod  likewise  made  a  suggestion  as  to  a 
proposed  method  of  expressing  the  relations  of  fpecies  by  means 
of  formul.T. — A  paper  by  Messrs.  Sclatcr  and  Salvin  w.is  read 
containing  the  descnptions  of  eight  new  species  c)f  .Si  luth  American 
birds,  namely  (I),  F.ttf>ht>nia  finschi ;  (2),  Phnitnu;  ^  nssalis  ; 
(3),  Otthicca  IfUt  omdcpa  :  (4),  Oirlhircti  artnatfa  .  (5^,  Chi.^r.'ttrrpts 
dixnus  :  (61,  C'r/fms  suhfimus  ;  (7h  Chanurf^lut  A«i/.vr;,-  (ii), 
Ctax  rrythrof;natka. — Mr.  K.  Bowdler  Sharpe  re.ni  a  paper  on 
some  new  species  of  warblers  from  Madaga.vcar,  which  had  been 
recently  added  to  the  collection  in  the  Hritish  Museum,  and  were 
propose!  to  be  called  .lf'<ilisif>~ini:  en/rtj,  liiracerea Jitivr^fmtris, 
and  /)fj";/,ai.  [■',  'ninntHS,  the  last-named  being  a  new  genus, 
from  M.ii!.i.;a*,ciir  -  \  communication  was  read  from  Mr.  G.  S. 
lirady,  conlaininj;  Ilu(e^  un  fresh -water  mites  which  had  beeB 
obtained  from  hikti  aiid  poiiJi  m  England  and  Ireland. 

Royal  Microscopical  Society,  January  3.— Charles  Brooke, 
F.R.S.,  vice-presidoit,  in  thejchair.— Dr.  Wallich  read  a  paper 
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on  the  development,  rcprodnction,  and  surface  markings  of  dia- 
tMtts,  illuUratiriK  the  subject  by dra wings.— An  interestinR  paper 
was  read  by  Mr.  Stephenson  descriptive  of  some  very  curious 
diffraction  experiments,  by  Prof.  Abbe,  from  which  it  appears 
that  the  use  of  "  defraction  gratings  "  in  connection  with  stops 
of  various  kinds  placed  above  the  hack  combination  of  the 
objective  were  competent  to  produce  precisely  the  same  .ippear- 
ance*  as  were  observed  in  certain  well-known  test  objects.— 
SotBC  nCTCtiry  globules  mounted  in  balsam  were  exhil>iteil  un<ler 
the  ia!iaro«poiarifcope,  by  Mr.  Stephenson  r>>r  Mi  Slack,  pro- 
dnctag  lome  very  csrioiii  imd  interesting  optical  effects. 
MANCHvrrm 

LitmijaadPbllOBoplilcal  Society,  Navrndtiri^  l8}6.— 
Edward  Sdiunek,  F.R.S.,  vice-president,  ia  die  dull;— Tlie 
Radiometer.  Mr.  Omy  Gfianbaw*  F.C&.  cgaMnieitad^ 
foUou'ing  summarr  of M  MtflMt  ftoB  Alt  Ffcaim—of  Scwace 
and  An,"  jmblnlied  W  Nattdt,  FUkk  ni  DiwM,  1813, 
3  vols.  v—*^Mm  alladttc  to  BonkiavA  apoinwnt  «ii  the 
inli«aieeafte  *bwiiIiig«»'mtheaMilioiiortlie  'oompaa^ 
the  extract  mm  on  to  oaicribt  «  ndioneter  oomtraetea  by 
MlteheUt  wfaich  lenu  to  have  been  oonstructed  a«  foUom A 
thin  plate  of  eopper  one  indi  sinaie  was  attached  to  one  end  of  a 
fine  '  harpsichord '  wire  ten  todies  long.  This  was  balaoo^  on 
in  a^atc  sospension,  and  the  little  copper  pkte  was  coonter- 
poiwdbrnsrai&ofabotiittbeother  extremity  of  the  wiie.  As 
nVcMlt  ofci^crisMnls  with  die  initntnient,  it  wis  fbind  that 
the  influoice  of  the  laya  of  the  ann  IboHMd  by  a  ooneaTC  niinor 
two  feet  m  diaoMter,  caused  a  lendntian  of  oneHnlUioatb  of  an 
indl  in  a  aecond.  The  instiument  was  protected  by  some  sort 
of  jdaaa  diade  The  same  motion  was  produced  in  a  vacuum." 
— ^note  on  a  manganese  ore  foooi  New  South  Walci^  and  on  a 
spedoicn  of  native  sthir  from  New  Zealand,  by  M.  M.  Pattiaoa 
Hak,  F.R.S.E. 

Deoember  ta,  187& — E.  W.  Binney,  F.R.S.,  president,  in 
the  cbair. — ^The  lowest  amounts  of  atmospheric  pressure  during 
the  last  sixteen  years  as  observed  by  Thomas  Mackereth, 
F.RiA.S.,  F,M.S. — On  a  mineral  water  from  Humphrey  Head, 
near  Graogeover-Sands,  North  I^ncashire,  by  Joseph  Barnes 
and  Harry  Giimdiaw,  F.CS.— On  temaiydiflimntial equations, 
by  Sir  James  Cbdrk^  F.R.S.,  Ccwespendlng  Member  of  the 
Sodety. 

December  26,  1876. — E.  W.  liinney,  F.R.S.,  president,  in 
the  chair. — Notice  of  the  "  Almanadte  for  Xll  Yere,"  panted 
by  Wynkyn  de  Worde  in  1508,  by  WOlian  L.  \.  Axon, 
ILR.&L. — A  notice  of  some  organic  remains  from  the  Manx 
gtfairtf,  by  £.  W.  Binney,  F.  K.  S.,  president.  — On  changes  in 
tho  tatea  of  mortality  fiwn  difiiuent  diseases  dnriui;  the  twenty 
y«m  iSS4'73i  bsrl«^pli  BaxendeU,  F.ILA.& 

Pjutn 

Academy  of  aduce*.  Pecwnber  ay,  1876.— Vice>Admiral 
Paris  in  the  chsir^The  fullowfaw  p^n  were  read :— On  the 
analysis  of  pyrapnie  MSSl  by  M.  Berthdot.— On  some  deriva- 
tifts  oC  diaUoi,  by  «u  Wnrts.— Note  by  M.  Chemnl  on  his 
more  leoent  wodo.  One  is  a  rhtmf  of  the  history  of  matter 
from  the  atoinats  and  Greek  Academicians  down  to  I^voisier. 
^nfftby  idatai  to  cqicriasents  meant  to  show  the  difference  ot 
attthUt  Undc  fton  maUriai  black. — On  the  secular  dLtplace- 
■ents  of  the  oribit  of  the  dghth  satellite  of  Saturn  (Japhet).  by 
M.  TiiaLianJ- — Researches  on  the  velocity  of  the  wind,  made 
at  the  obssitntory  of  the  Roman  College,  by  P.  SecchL  He 
fhcs  n  table  of  ohaervatioas  from  1862  to  1876,  with  Robinson's 
anamometsr  and  a  meteorograph.  The  general  daily  Boeaa  for 
the  vduie  year  is  197*5  ^'"'^  1'  differs  little  from  month  to 
month,  but  the  horary  distribution  is  very  different  in  the 
snmmer  and  the  winter  months.  The  velocity  is  greatest  in 
Maidl,  least  in  September.  But  P.  Secchi  does  not  take 
his  fignrea  aa  representing  the  absolute  velocity  of  wind  in 
the  conntry,  as  the  College  is  in  a  low  part  of  the  city ;  obser- 
vatUms  on  Monte  Cavo  will  be  better,  lie  adds  tables  of  mean 
hourly  vdodty  in  the  diiTcrcnt  months. — On  the  project  of 
an  irrigation  canal  from  the  Rhone,  by  M.  de  Lesseps.  The 
caad  (schemed  by  M.  Dumont)  is  estimated  to  cost  no  million 
fr.anc5  ;  the  irrigable  surface  (in  five  departments)  might  produce 
annually  450,000  tons  of  hay  anil  support  at  least  100,000  addi- 
tional head  of  large  cattle.  The  scheme  would  also  permit  of 
submersion  of  the  vines.  It  could  be  completed  in  four  years. — 
M.  Faye  presented  the  Annuaire  du  Burtau  da  Longituda  for 
1S77,  and  noted  improvements  in  it. — New  measurement  of  the 
"w»>M8mi  of  Fiance^  by  M.  FOxier.  The  operationa  now  ex* 
tend,  to  a  oontiMUua  qniemb  ftomllieliaiitur  of  dw 


to  the  Department  of  Loiret ;  there  are  thirty-nine  stations. — 
On  the  absorbent  power  of  wood  charcoal  for  sulphide  of  car- 
bon, and  on  the  employment  of  sulphocarbonic  diaiood 
for  the  destmetion  ot  phylloxera,  by  M.  *^«wf1i  M. 
Kvassery  annonnced  that  the  vines  of  Hunfary  an  peady 
threatened  by  Phylloxera. — Study  on  the  reduction  of  a  sys> 
tem  of  forces,  of  constant  amount  and  direction,  acting  on 
determinate  points  of  a  solid  body,  when  this  body  changes  its 
'  oiientndon  in  space,  by  M.  Darbottx. — New  theorems  in  higher 
arithmetic,  by  .M.  Lucas. — Enumeration  of  various  theorems  on 
numbers,  by  M.  Proth. — Third  note  on  the  theory  of  the  radio- 
meter, by  Mr.  Crookes. — Researches  on  the  coefficient  ol  capil- 
lary fluw,  by  .M.  (luerout  This  coefficient  is  found  to  be  smaller, 
in  the  same  series,  the  more  of  carbon  the  sub&lances  conuin. 
The  author  proved  this  before  for  monoatomic  alcohols  and 
homologous  derivatives  of  bcniine  ;  it  \%  here  extende>l  to  fitty 
acids  and  ethers  from  the  Mine  alcohol,  anil  ethers  formed  by 
union  of  the  <iamc  organic  acid  with  different  alcohols  of  the 
fatty  series.  The  coefficient  lor  ethers  is  much  higher  than  that 
of  the  alcohols  or  aci>Js  producing  them  ;  the  introduction  of  an 
orpanic  riflical  into  the  molecule  of  an  alcohol  raises  its  fluidity 
consitlcratily.  The  determination  of  this  coefficieni  csiahlishes  a 
sort  of  clas'iificalinn  among  i<omcrou5  bodies.  —  I'ractical  stndyon 
gluten  ami  on  its  iloteriuinatiun  m  the  (irysl;i'.e,  Ijy  M.  I.ailler. — 
Researches  on  the  physirilogic.il  properties  .irni  the  mode  of  elimi- 
nation of  bromhydric  ether,  t>y  U.xbu  c  lU.  This  ;i;^ent  has  pro- 
perties intermediate  between  tho>c  of  chloroform,  bronioform,  and 
ether.' — Formati'm  of  the  licirl  in  the  chicken,  by  .M.  1  l.Tre^te.  — 
OnaA<i/(fn«^/tTa iijrcii/uciught at  Biirriuin  lfl74,  by  M.  Fischer. 
This  is  the  rarest  of  European  species  ;  only  five  examples  have 
been  known. — On  a  new  globular  state  of  tjuart/  entirely  crys- 
tallised in  only  one  crysiallographic  direction,  by  M.  Michel 
Levy.  It  is  probable  that  the  silica  of  this  j;l  jbular  quar;/  wis 
isolated  in  the  paste  Ivefore  the  end  ol  the  n;  ncmrnt  of  clTuNion 
whicli  produced  the  fluidality.  The  example  furnisljc-i  a  new 
combination  of  the  colloid  and  crystalline  slateii  ol  bi^iua.  —  X  jtc 
on  organic  powders  of  the  .lir,  by  .M.  M.-vric  I);tvy.  '1  he  mclcor- 
ological  observatory  of  Montsouris  has  bcin  cl.  ir^ed  by  the 
Municipal  Council  of  Paris  to  make  a  rci;ul.ir  study  of  the  dust 
of  the  air,  the  ground,  and  the  water  in  various  quittci  >  I  '.iris, 
commencing  with  the  new  year.  The  author  dcicnlies  sume 
preliminary  observations  relating  to  a  recent  cpi  li  nuc. — On  a 
maximum  of  falling  stars,  already  indicated,  in  the  month  of 
December,  by  M.  Chapelts. 
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fbumrntation^ 

II. 

iLiudts  sur  la  Biire.   Par  M.  L.  Pasteur.    (Paris  ; 
GMidncr-VOIais.) 

WHAT  is  fermentation  ?  Such  is  the  important 
question  of  which  we  have  oow  to  seek  the 
solution.  It  is  necessarily  impossible  within  the  scope 
of  a  brief  article  to  enter  into  an  examination  of  the 
numerous  theories  propounded,  yet  a  few  words  of  ex. 
planation  arc  needed  in  order  tliat  we  may  the  more 
dearly  understand  what  it  is  th^t  Pasteur  }uis  done,  and 
wliat  b  Oe  real  beating  of  ^If  ^«cr  f»  dieqaMlion 
not  only  on  fcrmept^tiofat  but  o|i  foany  a  diseaie  which 
flf  sb  14  heir  to. 

According  to  Willis  ai^d  Stahl,  to  wbopi  we  are  in- 
debted for  the  tirst  philosophical  attempt  at  explanation, 
fcrqientatioQ  was  due  to  u  pncuiiur  mulion  communicated 
from  a  decaying  body  to  ^fiother  substance,  by  which  a 
tiroilar  dep4dio|(  action  ypa  set  up^  8(f  that  complex  mole- 
cules becttae  less  compter.  This  idea  was  subsequently 

taken  op  and  developed  by  Gay-Lussac,  Liebij.and  others, 
vbo  maintained  that  the  decomposition  of  albuminous 
bodies  produced  the  mokcolar  distorbwice  by  which  sugar 

was  broken  up  into  alcohol  and  carbonic  acitl.  Thus  the 
piolecular  disturbance  produced  by  decay  of  nitrogenous 
Blatter  in  a  fitting  liquid  gave  rise  lactic :aQd  batyric 
acids  and  other  products. 

The  contact  theory  of  Berzelius  and  Mitscherlich  be* 
longed  to  a  period  in  the  history  of  chemistry  when  cata- 
lysis was  constaQtiy  employed  to  explain  t))c  unkaowOi 
nnd  need  not  here  be  further  alhtded  to. 

Cagniard  de  Latour,  in  1837,  first  proved  that  yeast  is 
composed  of  living  cells ;  this  was  contirmed  by  the  almost 
contemporaneous  obser\'ations  of  Schwann  and  Kutzing, 
and  subsequently  by  Turpin  and  others.  The  subject,  how- 
ever, reinamed  in  much  obscurity  until  Pasteur  commenced 
his  investigations  on  the  nature  of  ferments ;  these  have 
been  carried  on  for  a  period  of  twenty  years,  the  results  ob- 
tained being  communicated  to  the  French  Academy  in 
l362  and  subsequent  \ears  and  are  now,  in  so  far  as  they 
concern  the  brewer,  summed  up  in  the  important  work 
before  us.  The  theory  of  molecular  disturbance  produced 

by  putrefaction,  so  cncrgcticnlly  maintunrd  by  Liebig, 
may  be  considered  vanquished  on  all  points.  M.  Pas- 
teur, from  his  researcbn^  has  pioved  inconteaUbly  the 
two  following  propositions : — 

I.  Every  diseased  alteration  in  the  quality  of  beer  coin- 
cid€S  tuilh  the  development  0/  microscopic  or^atusms 
forti^  to  tkt  nutrnft  0/  bctr^  proptrly  so  foUcJ. 

3.  The  ttbstiwe  of  atteraHon  of  beer  vfort  an  I  of  beer 
coincidi  s  zi-Ilh  the  absence  of  forei-^n  cri^iutism.\. 

fbe  tirst  uropQ>ilio|i  M.  Pasteur  has  amply  proved  from 
hundreds  of  eyamioations  of  beer  undergoing  diseased 
action  ;  in  no  one  case  did  he  find  the  sediment  of  such 
beer  to  consist  solely  of  the  globular  or  ovoid  alcoholic 
yeast  cells,  iMit  of  a  more  or  less  intermixture  with  the 
various  ftnnents  of  disease  already  described  by  bivwith 
great  miiwifencse  in  his  **  Etudes  sur  le  Vin.*  HifKcood 
pnipo^fUip  if  i  Jliecessary  corollary  of  the  &ft. 

>  CeoUHMd  from  pk  stfi. 
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We  caonot  do  better  then  follow  our  author  in  some  of 

his  researches  by  which  he  has  demonstrated  the  truth  of 
these  propositions.  M.  I'asteur,  by  boilipg  animal  and 
vegetable  inAuions—it  is  not  necessary  in  all  cases  to  use 

so  high  a  temperature — and  then,  by  coolin;;  them  under 
rigid  precautions  against  the  introduction  of  germs  from 
the  ^r,  has  shown  that  they  are  then  unacted  upon  by 
oxygen,  at  least  tba|  no  putrefaction  or  fennentation 
ensues. 

The  temperature  to  which  a  liquid  must  be  heated  In 
order  to  ensure  against  subsequent  decomposition  varies 
with  its  nature.  Thus  while  50^  C  is  sufBaent  to  destroy 

the  ttcnns  in  vinegar,  malt  infusion  must  be  heated  to 
90'  C,  and  milk  to  no  C,  and  others  require  even 
higher  temperatures.  Blood  and  urine  heated  in  Pasteur's 
tlasks  and  cooled  under  conditions  precluding  the  entrance 
of  germs  from  the  air  undergo  no  alteration  even  when 
kept  for  weeks  at  a  temperature  of  20°  C.  in  contact  with 
pure  air.  Mere  oxidation  therefore  U  not  the  cause  of 
fennentation  and  putrescence.   It  is  unnecessary  to  refer 

to  the  exceptions  taken  by  many  experimentalists  to 
Pasteur's  conclusions^  the  great  experimental  skill  required 
and  the  rigid  precautions  to  be  taken  to  eecore  success 
amply  explain  why  others  less  habile  than  Pasteur  have 
obtained  conHiciing  evidence.  Two  of  the  ablest  of  his 
opponents,  Doctors  Urcfeld  and  Traube,  have  recently 
retracted  their  previous  objections  to  Pasteur's  results, 
and  now  unhesitatingly  adopt  his  views  on  Fermentation. 
Allusion  has  already  been  made  to  the  fact  tint  the 
brewer  occasionally,  and  the  wine  grower  invariably, 
leaves  the  saccharine  liquid  (0  spont«neqas  fermentation ; 
it  is  many  years  since  Pasteur  first  demonstrated  that  the 
dust  on  the  skin  of  the  grape  contained  (he  small  organisms 
necessary  fbr  vinous  fermentation,  and  that  when  these 
were  destroyed  or  removed  no  fermentation  took  place. 
Thus  the  juice  heated  in  a  Pasteur  flask  with  the  usual 
precautions  against  the  admission  of  germ4aden  air  did 
not  undergo  fetmeotatioD  when  freely  exposed  to  germ* 
free  air,  but  did  so  teadHy  when  a  portion  of  the  dust  of 
the  skin  was  added.  If  this  dust,  however,  was  removed 
by  a  few  drops  of  water  and  then  boiled  previously  to 
being  added  to  the  must  no  fermentation  took  place. 

Hence  the  dust  on  the  skin  contained  the  ferments, 
and  M.  Pasteur  has  demonstrated  their  nature  and  their 
distinguishing  features. 

In  the  case  of  boiling  beer  wort  there  are  necessarily 
no  living  organisms,  and  therefore,  as  Pasteur  has  shown, 
there  is  no  change  when  the  wort  is  allowed  to  cool  in  a 
vessel  to  which  only  pure  ai^  has  access.  If,  however, 
the  cooled  woit  be  exposed  to  air,  ferments  of  various 
kinds,  e.g.,  Saccharomyces  ccre^'isiir  (though  rarely), 
Sauhoromyces  pastorianus,  and  apiculatus,  and  other 
alcoholic  ferments,  fall  into  the  UquM ;  at  the  same  time, 
however,  attended  by  more  or  less  of  the  lactic  and 
butyric  ferments  and  other  organisms  of  disease.  In  a 
brewery  wHlic  other  fermentations  are  proceeding,  doubt- 
less the  number  of  alcoholic  ferments  will  be  greater  and 
the  injurious  bacteria  less  than  in  other  localities ;  still 
in  any  case  the  beer  when  finished  must  be  vcrj'  infi  rior, 
owing  to  the  large  quantities  of  aceti^  lactic,  and  butyric 
adds,  and  other  products  of  poticbetive  change.  M. 
Pasteur,  having  satisfactorily  demonstrated  that  .alcoholic 
fermentation  was  due  to  the  actien  of  certain  organisms 
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KvklK  and  reproducing  in  a  saccharine  liquid,  the  ques- 
tion arose  whether  the  common  PemdUium  glaucus  and 
the  Aspergillus  glaucus  could  be  tnnsfonned  into  the 
tnie  akoholic  fennems  of  beer  or  of  wine,  and  the  still 
irider  question  of  the  conversion  of  one  ferment  into 
another ;  a  question  of  vital  importance  to  the  brewer, 
*ince,  if  this  theory  of  the  conversion  of  one  kind  of 
fefment  into  another  were  proved  to  be  true,  the  hope 
of  obtaining  greater  power  over  the  results  of  bis  pro- 
cess would  be  dashed  to  the  ground,  or  at  any  rate  such 
power  would  only  be  obtained  in  the  distant  iutttre.  In 
his  researches  upon  this  question,  M.  Pasteur  availed 
himself  of  the  liquid  proposed  by  his  pupil,  M.  Kaulin 
(p.  89), 

Water   1,500  puts. 

Cane  stii^ar    70  ,1 

Tatt,iiic  aciil   4  it 

Nitrate  of  ammonia   4  n 

PhiOipliate  of  iniiaoiiia      ...       0*6  „ 

Wemust  refer  the  reader  to  M.  Pasteur's  book  for  the 
fiill  directions  of  procedure  and  the  precautions  to  be 
taken  in  order  to  avoid  the  introduction  of  mixed  or> 
ganisms.  No  one  can  read  this  portion  of  his  work  with- 
out being  greatly  impressed  by  the  authors  wonderful 
aliility  in  detecting  and  overcoming  difliculties  and  thereby 
removing  sources  of  error  which  have  led  so  many  to 
erroneous  conclusions.  We  may  briefly  sum  up  this  part 
of  his  work  by  stating  that  in  no  case  where  such  neces- 
sary precautions  were  talcen  did  he  ever  find  that  the 
penicillium  changed  to  akoholic  yeast  or  to  a  mycoderma, 
or  tlKii  yeast  gave  rise  to  vibrios,  or  tl  .il  niycodetma  aceti 
became  yeast.  M.  Pasteur  himself  at  one  lime  thought 
be  had  detected  the  conversion  of  the  myoodeima  vini 
into  a  true  alcoholic  ferment  ;  in  this,  however,  he  nn.v 
finds  he  was  in  error,  and  that  more  rigorous  precautions 
fail  to  support  his  original  supposition. 

In  his  experiments  with  mycoderma  aceti  and  myco- 
derma vini  carried  out  with  his  usual  marvellous  ingenuity 
and  attention  to  details,  he  has  shown  that  these  organ- 
isms in  contact  with  the  air  bum  up  the  sugar  of  the 
liquid  upon  which  they  rest ;  and  so  far  from  alcohol 
being  produced  in  (]ii.intities  that  may  be  detected,  the 
mycoderma  vini  completely  burns  up  any  alcohol  pre- 
viously existing  in  the  liquid.  When  submeiged  in  the 
liquid,  though  life  is  far  less  active,  they  continue  to  exist 
for  a  time,  undergoing  structural  ciianges,  obtaining  the 
necessary  oxygen  from  the  sugar,  and  producmg  alcohol, 
as  in  ^  case  of  the  penidlliam  glaucua  and  aspetgillus 
glaueus  under  similar  conditions  of  submersion.  We 
must  admit,  with  Pasteur,  that  the  iir  iduction  of  alcohol 
and  carbonic  acid  from  sugar,  in  other  words,  alcoholic 
fennentation,  is  a  chemical  act  attending  the  life  of  cefls 
the  moment  they  are  removed  from  the  influence  of 
free  oxygen,  and  arc  submtryed  in  a  saccharine  liquid 
capable  of  yieldin<j  oxygen  and  heat  by  its  decom- 
position. This  alcohol- producing  character  becomes, 
tbereibre,  not  the  isolated  property  of  this  or  that 
Olganism,  but  a  gcnctal  function  of  a  living  cell,  when 
removed  from  the  air  and  compelled  to  obtain  the 
necessary  oxygen  by  the  decomposition  of  its  fwd.  The 
duration  of  life  and  the  production  of  alcohol  will  vary 
with  the  power  of  the  cell  to  reproduce  its  kind  under 
these  submeiged  conditions.  I  have  already  referred  to 


the  production  of  alcuhol  and  carbonic  acid  when  growing 
malt  is  placed  in  an  air-tight  vessel  Under  such  circum- 
stances alcohol  and  a  large  amount  of  carbonic  acid  are 
for  a  long  time  produced,  ultimately  the  moist  mass 
becomes  increasingly  acid,  the  production  of  alcohol 
ceasing  and  acetic  and  other  acicih  being  formed  attended 
with  a  strong  ctherial  odour.  When  dnx  noticed  by  the 
writer  in  the  year  1873  he  was  unaware  of  M.  Pasteur's 
previous  conclusions  as  to  the  action  of  vegetable  cells. 
Messrs.  Lechartier  and  Bellamy  in  1874  published  their 
valuable  researches,  upon  which  they  had  been  engaged 
for  some  time,  and  they  proved  inconteslably  that  the 
cells  of  fruits  possessed  the  power,  when  removed  from 
free  oxygen,  of  obtaining  this  gas  by  the  decomposidon 
of  sugar  ;  alcohol  and  carbonic  acid  gas  being  produced, 
though  not  in  the  ratio  found  in  true  alcoholic  fermenta- 
tion. We  thus  learn  from  our  author's  researches,  amply 
confirmed  by  those  of  Lechartier  and  Bellamytthat  active 
living  cells,  when  removed  from  the  influence  of  free 
oxygen,  and  when  placed  under  conditions  where  they 
must  obtain  it  from  saccharine  materials,  for  a  time  con- 
tinue to  exist,  producing  alcobol  ;and  carbonic  acid. 
Those,  such  as  the  cells  of  fruitsand  grain,  which  cannot 
reproduce  under  these  conditions,  soon  die,  and  the 
amount  of  alcohol  produced  is  bat  small ;  on  the  other 
hand  those  cells  which  can  reproduce  by  germination 
become  true  ferments,  and  their  action  only  ceases  when 
the  original  reproductive  energy  due  to  their  previous 
aerial  condition  also  ceases.  Thus  when  the  tnucor 
raeemosus  was  submerged  in  a  saccharine  liquid  it  was 
found  that  tlie  alcoholic  fermentation  was  at  first  active 
and  then  Anally  ceased,  the  rells  being  deformed  in 
contour,  full  of  granulations,  and  to  all  appearance  dead. 
The  introduction  of  a  little  pure  air,  however,  rcin- 
vigorated  the  apparently  de.iJ  organism,  and  agam — for 
a  time— alcoholic  fermentation  was  produced.  Free 
oxygen  therefore  endows  these  simple  cell-plants  with  an 
energy  which  enables  them  for  a  time,  longer  or  shorter, 
to  exist  without  it  b)  obtaining  the  necessary  oxygen 
from  their  food.  I  have  said  Jot  a  time^  because  the 
mucor  raeemosus,  or  the  mycoderma  submerged  in  a 
liquid  soon  lose  their  activity  and  cease  to  act,  the  true 
yeast  ferments  under  the  same  conditions  being  enabled 
for  a  much  loager  period  to  reproduce  and  carry  on  their 

vital  functions  ;  even  with  these,  hnwcvcr,  PastcKf  has 
proved  the  necessity  of  periodical  aeration  so  as  a;;ain  to 
place  them  under  their  normal  aerial  condition,  a  fact 
long  known  to  those  English  brewers  who  employ 
the  method  of  rousing  to  stimulate  the  activity  of  the 

yeast.  Pasteur's  investigations  on  fcrmcntatinn  have 
convincingly  proved— at  least  to  most  minds — the  intena- 
bility  of  a  ptaiUar  motiM  and  also  of  tpmOamtws 
i^cneratim  as  being  the  tine  cause  of  these  interesting 

phenomena. 

In  addition  to  a  continued  life  without  free  oxygen 
which  the  yeast  c«ll  manifests,  there  is  another  feature 
— exceptional  in  character — which  it  possesses,  and  that 
is,  that  its  growth  is  not  commensurate  with  the  sugar 
decomposed.  For  a  given  weight  of  yeast  formed  one 
may  have  ten,  twenty,  or  one  hundred  times  its  weight  of 
sugar  decomposed.  It  rnay  be  of  interest  to  quote  here 
two  experiments — out  of  many — bearing  on  this  ques- 
tion and  also  on  ilie  inAienoe  of  dissolved  oqrgiea  in  a 
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saccharine  liquid.   M.  I'asteur  took  two  flasks  putialljr 

filled  with  a  liquid  containing;  in  each  ca';'^  i  ;o  pramtncs 
of  sugar ;  the  one  {n)  was  almost  complttcly  deprived  of 
air,  the  other  {6)  contained  air.  A  mere  trace  of  yeast 
(speciesi^  SaceAaromyces  pastorianus)  was  added  to  each. 
The  fermentation  In  a  was  sluggish,  and  after  nineteen 
da\s,  when  the  cxpcrinicnt  was  rinsed,  there  was  still  a 
slight  evolution  of  carbonic  acid  gas  ;  in  b  the  fermen- 
tation was  active^  and  ceased  entirdjr  on  the  ninth  day. 
The  ■weijjht  of  yeast  formed  wns  determined  in  both 
cases,  as  also  that  of  the  sugar  Icit  undccomposcd  ;  these 
were  tiie  multt  ^— 


a.  Weight  of  jeast  formed 
Sugar  undecoinpoMd 

b.  Weight  of  y<ast  formed 
Siigar  andccomposcd  .. 


I  ■  RTammia, 

4(x»o  „ 


In  b,  therefore,  fhon|^  the  liquid  was  br  fimn  heiog 

yaturated  with  air,  the  decoinpo-rition  of  the  sugar  was 
coinjiU  tcd  in  eight  days,  whereas  in  <i,  even  at  ihe  end  of 
nineteen  days,  there  was  still  some  sugar  left.  The  wei^du 
of  yeast  formed  was  as  i  to  76  of  sugar  decomposed  in  ^, 
and  only  as  i  to  89  in  a.  In  anstker  experiment  on  a 
sugar  solution  completely  deprived  of  air,  the  whole  of  the 
sugar  was  not  decomposed  even  at  the  end  of  three 
months,  the  yeast  produced  was  deformed  in  appearance, 
and  the  ratio  of  yeast  to  .alcohol  produced  was  as  i  to 
176b  Reversing  the  experiment  so  as  to  obtain  a  thorough 
and  constant  saturation  of  the  liquid  with  air,  the  ratio  of 
veast  formed  to  the  alcohol  was  as  high  as  i  to  4.  In 
this  iatttr  case  the  yeast  acted  more  as  a  mycoderm  or  as 
a  mould  than  as  a  true  ferment.  We  may  sum  up  the 
hearing  of  the  facts  elucidated  by  Pasteur,  by  the  state- 
ment that,  within  given  limits  defined  in  PMteur's  experi- 
ments, the  production  of  yeast  is  directly,  and  that  of 
atiokol  inversely f  as  the  consumption  0/ free  oxygen. 

M.  Pasteur  having  demonstrated  that  die  alterations 
in  the  yeast,  in  the  wort,  and  in  the  heer,  are  due  to  the 
action  of  microscopic  organisms  other  than  the  true  yeast 
cells,  and  that  these  ferments  of  disease  are  killed  at  a 
high  temperatnze,  it  follows  that  if  a  boiling  wort  be 
cooled  under  conditions  which  precWc  the  entrance  of 
these  [;erms,  and  if  fermented  with  pure  yeast,  a  beer  will 
be  obtained  which,  so  long  as  not  exposed  to  germ-laden 
air,  most  remain  unchanged  for  an  indefinite  time.  M. 
Past-iur  h.ts  conferred  an  addinnnal  favour  on  the  prac- 
tical man  by  designing  an  apparatus  by  which  these  con- 
ditions may  be  secured,  and  has  carried  on  bis  process  of 
feimentationonalarge  experimental  scale  in  several  French 
breweries  with  much  success  so  far  as  flavour  and  soundness 
of  product  are  concerned.  Tlie  general  adoption  of  new 
and  costly  appliances  must  necessarily  be  slow.  Nor  is 
it  essential  that  his  suggestions  should  be  in  aH  cases 
carried  (),it  in  their  entirety.  The  intelligent  brewer  who 
thoroughly  masters  the  key  to  sound  and  unsound  fermen- 
tation will  he  enaUed  to  secure  the  one  and  avoid  die 
other  without  replacing  costly  appliances  by  others  vastly 
more  so.  To  do  this,  however,  the  microscope  must  be  in 
daily  use  in  order  to  cultivate  a  purer  .and  purer  yeast  crop, 
and  bis  technical  processes  of  skimming  and  cleansing 
must  be  more  and  more  directed  by  this  invaluable  instru- 
ment. The  selection  and  preservation  of  yeast,  the  cul- 
tivation of  it  and  the  gradual  elimination  of  diseased 
win  hetwdiMiti  be  the  object  of  w^fl^uided 


eflbfts,  and  not  of  mere  chance,  as  heretofore.  The 

technical  reader  will  do  well  to  read  and  re-read  the  work  , 
before  us  ;  as  he  becomes  master  of  its  method  of  inves* 
tigation  and  of  the  results  obtained,  so  wiU  he  aaaater 
many  of  the  difiiculties  of  his  art. 

Some  suggestions  are  given  (p.  224,  «t  seq^  on  the  puri- 
fication of  yeast  of  interest  to  the  brewer  as  well  as  to 
the  experimentalist.  It  would  lengthen  this  notice  too 
much  to  give  Ae  details  of  the  process  t  it  will  suffice 
here  to  state  that  the  author  recommends  the  use  of  a 
weak  solution  of  sugar  rendered  slightly  acid  with  tar- 
taric acid.  In  some  cases  he  employs  in  addition  a  trace 
of  carbolic  acid.  Such  a  liquid  destroys  some  true  yeast  | 
it  is,  however,  far  more  injurious  to  the  forments  of 
disease.  It  should  not  be  forgotten  that  aeration,  while 
injurious  to  most  ferments  of  disease  (mycoderma  vini 
and  aceti,  of  course,  excepted),  is  a  great  stimulant  to  the 
Saccharnmycc^  ;  hence  this  method  may  be  adopted 
either  alone  or  in  conjunction  with  others  suggested  by 
him.  Those  interested  in  this  matter,  and  especially  the 
brewer,  will  do  well  tf>  study  carefully  the  work  itself,  they 
will  find  on  this  subject,  as  well  as  on  many  others,  not 
alluded  to  bere^  mndk  invaluable  and  suggestive  informap 


In  concluding  our  brief  examination  of  Pasteur's  bio- 
logic-al  researches  on  fermentation,  a  few  WOrds  on  the 
products  formed  will  not  be  out  of  place. 

Numerous  attempts  have  from  time  to  time  been  made 
to  express  by  a  chemical  equation  the  decnmiKisitinn  of 
glucose  sugar  by  the  yeast  cell.  Until  the  discovery  of 
sucdaie  add  by  Schmidt,  and  of  glycerine  by  Pasteur, 
the  attempts  made  were  far  from  being  satisfactory. 
According  to  Pasteur  too  parts  of  cane-sugar  correspond* 
ing  to  lo5*a6  parts  of  grape-sugar  give  when  fermented— 

Alcohol  ...      ...      ...      .*•      ...      .•*  5t*'t 

Carbonic  acid   49*42 

Suodakadd     0*67 

Criyocnn  ...      •■>      ...      ...      ...      ...  3*^^ 

Matters  united  with  foswals    iw 


Therefore  ninety-five  parts  of  cane-sugar  are  broken  up 
into  carbonic  add  and  alcohol,  one  part  is  assimilated  by 
the  yeast,  and  four  ports  are  converted  into  sucdaic  add 

and  glycerin. 

Monoycr  has  proposed  the  following  equation  to  repre- 
sent the  decomposition  of  these  four  parts  of  sugar,  e.g., 

4tC„Ilj«0„)  +  6H,0  =  slC^H.O.)  +  I2(C,H,0,) 
Hjilnwrnl  oinn  >m»T    Wjiur.      Suconir  iicid.  Gb"**"* 


4CO.J 


the  liberated  oxygen  supporting  the  life  of  the  plant.  It 
is  impossible  at  present,  however,  to  formulate  the  reac^ 

tions  which  occur,  because  they  vary  according  to  the 
temperature,  pressure,  species  of  yeast  employed,  and  to 
the  nature  of  the  saccharine  liquid.  M.  Pasteur  himself 
has  pointed  out  that  the  proportions  of  succinic  acid  and 
glycerin  vary  in  dilTerent  experiments, 

Mr.  Horace  Brown  in  some  admirable  and  suggestive 
experiments  on  the  influence  of  pressure  on  the  products 
of  fermentation  {Jotum,  Cktm.  S«e.,  1872,  p.  570),  has 

shown  that  in  alcoholic  fermentation  in  n<!r.;!ion  to 
carbonic  acid  there  is  always  formed  a  small  quantity 
cf  nitrofeD,liydrQgen»aod  a  hydrocarbon  of  the  mai^h 
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aeries;  the  nitrogen  bebg  erolved  from  the  stbd* 
minous  matter  of  the  wort  By  diminishing  the  pres- 
sare  the  atnoutit  of  evolved  hydrogen  increased,  and 
with  this  an  hicreaSe  in  the  amount  of  acetic  acid  and 
aldehyde.  These  products,  though  very  stnall  cdmpared 
with  the  alcohol  arid  cri^bonlc  Udd,  the  chief  festiltants  of 

ferment  action  are  yet  sufTicicrit  to  account  for  the 
ttherlal  odour  of  a  fermenting  tun.  Pasteur  had  pre- 
viously noticed  the  fMadvctlm  tH  ibiiiate  qnaatities  of 

volatile  acids.  On  c!rrtro!\  sinf^  a  weak  aqUeous  solution 
of  invert  sujjar,  ISrcwn  ohtaiiied  carbonic  acid,  hydrogen, 
and  oxygen,  and  at  the  same  time  an  appreciable  qaan> 
tity  of  aldehyde  and  acetic  add,  tofethet  «ilh  a  smatt 
quantity  of  formic  actd.  It  inay  be  fh«t  water  is  decom- 
posed in  fi ;  :nentn*.ion  in  small  quantities  prcciicly  as 
occurs  in  ordinary  vegetation  2  though  highly  probable, 
#e  have,  however,  no  defioite  bets  in  supp^  of  the 
assumption.  Oi:r  present  knowledge  of  the  chemistry  of 
fermentation  is  somewhat  vague  and  general,  and  much 
temains  to  be  doM  befiite  we  shatt  be  eoihled  by 
purely  physical  meant  to  decotttpose  sugar  so  as  ttf 
produce  the  results  brought  about  by  the  yeast  cell. 

As  we  progress  in  knowledge,  so  does  our  power  to 
imitate  this  products  of  liie4iction  increase,  and  assuredly 
th«  time  win  arrive  When  akobel  wlQ  be  produced  by 
simple  physical  or  chemical  means.  For  many  a  year  to 
come,  however,  we  must  continue  to  depend  upon  the 
wooderflil  otgahisms  1kno*n  as  yedst  Tbefa-  life  htstoiy 
atid  action  on  liquids  have  been  elucidated  by  the  genius 
and  patient  toil  of  Tasteur,  and  he  has  enabled  us  to 
scVct  such  fenaeatS  as  are  required  to  produce  the  result 
desirtd,  and  hence  we  are  tto  lobger  the  sport  of  chance. 

The  brewer  and  wine-makef  are  not  alone  in  the  debt 
due  to  the  illustrious  Frenchman  whose  work  we  have 
briefly  examined ;  we  are  all  interested  in  the  far  wider 
field  of  germ  action  opened  out  by  him,  whereby  many 
a  disease  of  ni.m  hitherto  as  dark  and  unexplained 
as  was  fermentation,  will  tte  brought  under  the  illumin- 
ating Bght  of  Us  leadiim^ 

He  wlio  has  thu?  shows  US  the  key  whereby  we  may 
open  the  locked-up  secrets  of  nature  may  rest  assured  of 
die  gratitude  of  his  fellow-men,  given  with  the  greater 
earnestness  and  mpectfid  synqnthy  from  the  knowledge 
that  our  guide  has  impaired  health  and  sight  in  his  labours 
for  others. 

France  has  given  many  a  great  name  to  the  roll  of 
fuae,  but  none  waact  noble  or  more  worthily  inscribed 
thereon  than  diat  of  Fastear.       Ciuiiln  GkAHAM 


CAYJLEY'S  ELUPTIC  FUNCTIONS 

Elemtntary  TWatfkf  m  EttipHe  FumeH^ns.  By  Arthur 

Cayley.    (Cambridge  :  Deighton,  Bell,  and  Co.). 

THIS  is  a  book  thoroughly  worthy  of  the  great  name 
of  hs  aotbor.  It  is  difficult  to  know  which  to 
admire  most,  the  grasp  of  the  subject,  the  extreme  sim- 
plicity  of  its  exposition,  or  the  neatness  of  its  notation. 
It  will,  we  think,  at  once  take  its  proper  piSM  as  the 
leading  text-book  on  the  subject 
In  regard  to  notation,  it  seems  to  us  to  be  thoroughly 

{;ood  throughout,  not  only  in  respect  of  the  adoption  of 
Cudermann's  suggestion  of  the  very  short  forms  sn,  cn, 
da,lbrtbeslii^«di^aiid«lli|Kkf«dlesl  «f  tiKsoapH- 


tude  of  the  faoedon  of  the  fiist  Undl,  Imt  throughout 
In  partiealar,  we  note  an  important  typographical  sim- 
plification in  the  suppression  of  the  common  denominator 
in  long  series  of  fractional  formula?,  the  denominator 
being  given  once  for  all,  and  its  existence  in  each  separate 
formula  merdy  indkated  by  the  sign  of  Avirion  (-1-) 
This  is  a  simplification,  some  e(]uivalcnt  of  which  wc 
ourselves,  and  probably  most  of  those  who  have  worked 
at  dliptic  fimctions,  have  used  in  our  private  papers  ]  but 
it  is  a  new  thing,  and  a  very  good  Ihin  to  see  it  intrd- 
duced  in  a  systematic  form  in  a  printed  book. 

Another  very  useful  feature  belonging  to  mechanical 
anangeinent  that  the  first  chapter  contains  a  general 
ootline  of  the  whole  theory,  so  that  Its  perusal  enables  the 
reader  to  see  at  a  glance  the  plan  and  intention  of  the 
work.  He  is  thus  enabled  at  once  to  bring  intelligent  at- 
teotioa  to  bear  iipoii  bis  readKaf,  instead  of  being  dis* 
tracted  by  the  wonder  as  to  what  it  is  all  driving  at. 

The  intention  of  the  work  is,  firstly,  the  direct  dis- 
cussion and  comparison  of  the  three  forms  of  dliptle 
integral,  IHd  of  the  doubly  pc riotiic  fiinctions  \:h\ch  arc 
regartled  as  the  direct  quantities  of  which  these  integrals 
are  inverse  functions.  Then  the  aitxiliaiy  fbncdoos 
Z,  U,  and  H  are  taken  tip  in  an  dementary  form,  and 
dfler  this  the  transformatltM  0f  the  elliptic  functions, 
by  division  or  miiltipliration  of  the  priniarj'  integral,  uith 
the  corresponding  change  of  modulus  and  amplitude. 
Tbeie  at«  ve«t  ibily  Md  clearly  discittsed.  la  vattlcuhuv 
the  connection  bttweeil  the  transformation  of  the  radical 
in  the  elliptic  integrals^  and  the  formul.e  of  multiplication, 
is  clearly  brought  out  LCfeodrs  had  left  this  as  a  very 
puzzling,  although  necessary,  inlbrence,  which  he  scarcely 
stopped  to  discuss.  After  this  comes  a  discussion  of  the 
g  functioMs,  ith  a  further  discussion  of  the  functions  H 
and  H,  and  then  some  miscellaneous  devdopmentSi 

The  work  \k  strictly  confined  to  elliptic  fitneHons  and 
their  auxiliaries.  The  more  general  theories  of  Abel  and 
Boole  find  no  place  in  it,  nor  is  there  any  general  dis- 
cassieti  of  sblgle  and  donUs  periodicity  sudi  as  ibnns  the 
'  foundation  of  the  work  of  Messrs.  IJriot  and  Bouquet. 
Tlicre  arc  but  few  examples  of  the  computation  of  par- 
ticular values  of  the  elliptic  functions,  and  no  account  of 
general  methods  of  compuution,  either  of  isolated  values, 
or  of  tables,  or  of  the  arithmetic  connected  with  ihem  ; 
nor  arc  ultra  elliptic  funrtions  touched  Upon.  The  geo- 
metrical applications  or  illustrations  of  the  dliptic  inte> 
grals  and  functioris  are  but  meagre,  and  no  mechanical 
applications  are  given. 

The  arithmetical  work  is  quite  rightly  omitted.  That 
Will  find  a  much  better  place  in  thb  haffld-booik  or  intro- 
duction which  will  doubtless  accompany  or  follow  the 
great  tables  of  elliptic  functions  now  being  printed  for 
the  British  Association.  There  ll,  however,  one  pdnt 
which  we  think  it  an  omissian  to  notice,  and  that  in 
the  sbhrtfoft  tX  Uie  additlm  eqtiatiotf  by  means  of  auxi- 
liary angles.  (Sec  Legendre,  "Traild  des  Fonctioiis 
Ell.,"  «ol.  i.,  p.  22 ;  or  Verbulst,  f  19,  p.  4a)  It  is  no 
defect,  i^faii  that  the  mechanical  appiHouions  are  omit- 
ted. These  are  better  studted  as  they  arise,  as  a  part  of 
mechatiics  rather  th.^n  of  analysis.  But  as  reg.ards  geo- 
metry, we  think  there  has  been  done  either  too  much  or 
too  little.  For  insUince,  we  have  the  usual  theory  of  the 
rcprtsefttatioh  of  the  ates  of  the  ellipse  and  hyperbola 
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by  those  funrtions,  and  we  have  a  lon^  disquisition  on 
the  geometrical  representation  of  the  elliptic  integral  of  the 
first  kind  by  an  algebraic  curve  }  while  tliere  is  no  mention 
of  the  life  John  Riddle's  discovery,  that  the  arcs  of  the 
curves  by  wtiich  circles  on  the  sphere  are  represented  in 
McrcatoA  firojection  arc  directly  given  by,  and  abso- 
lutely co-cxtcnsive  with,  the  elliptic  integrals  of  the  Arst 
kind,  the  amplitude  being  simply  the  longitude  on  the 
sphere.  We  think  this  quite  as  simple  and  as  important 
as  the  discussion  of  the  lemniscata.  If  we  are  to  go  into 
geometry  at  all,  it  might  be  as  well  also  to  make  some 
alliisiiin  111  !)r.  l5r>oth's  discussion  of  the  splierical  conies, 
and  to  Mr.  Roberts's  integration  of  the  Cartesians. 

Then,  again,  we  have  an  account  of  JacobPs  geo- 
mt'"ri:i!  iheorern  in  its  or!_;in  >I  form,  dopendinf^  upon  a 
family  of  circles  having  the  same  radical  axis,  while  the 
correspoodiog  theorem,  depending  upo  i  circles  having 
two  invetse  points  in  common,  given  by  Chasles  (see  his 
"C^metrte  SupMettre,"  cap.  xxxi.,  p.  533),  which  much 
morr?  directly  represents  both  amplitudes  .mil  moduli,  is 
not  mentioned  explicitly,  although  it  is  involved  in  the 
geometrical  exposition  given  of  LAndeo's  theorem. 

We  have  also  been  unable  to  find  any  accoont  of 
Jacobi's  reduction  of  the  integral  of  tlie  third  kind  to  the 
foiin~ 

E^: 


The  transformations  of  ih;  fuiiCiions  are  worked  out 
with  great  completeness,  the  results  being  tabulated  in 
some  rather  formidable-loolciag^  but  reiJly  very  con- 
venient, schedules.  This  part  of  the  woilc  is  carried 
almost  to  an  extreme. 

On  the  whole  the  book  it  one  of  the  most  important 
contributions  to  mathematical  literature  which  has  ap- 
peared for  a  IjMi;  time.  It  is  well  done,  and  covers 
ground  that  was  prcviouily  but  ill  occupied.  It  is  clearly 
printed,  and  the  fact  that  the  proof  sheets  have  been 
revised  by  Mr.  J.  W.  I.  Glaisher  is  a  guarantee  for  the 
correctness  of  detaO.  C  W.  MBRMfiBiD 


OUR  BOOK  SHELF 

tttOrttatoH  in  Photography.  Ry  Capt  Abaey,  R.E., 
F.R.S.,  &c..  Instructor  in  Chemistry  and  PhotimMmhy 
at  the  School  of  Militar)'  Engineering,  Chatham.  Third 
Edition.  ^ London  :  Piper  and  Carter,  Gongh  Square, 

Fleet  .Street,  E.C.,  1S76.) 
We  are  very  glad  to  find  that  Capt.  Abney  did  not  carry 
fMit  the  intention  which  he  mentions  in  the  preface  of  not 
producing  another  edition  of  his  well-known  "  Instruction 
in  Photography."  That  the  Utile  volume  is  widely  known 
and  appreciated  is  shown  by  the  fact  of  its  having  reached 
a  third  edition,  and  we  can  only  say  that  it  well  deserves 
its  success.  .A  photographer  of  the  author's  well-known 
skill  and  repute  could  nc  •.  Tail  to  be  able  to  instruct  others 
in  his  .)rt,  but  when  in  aiiditiua  he  has  gamed  large  ex- 
pcii'  T.i Ijy  continued  practical  teaching  m  such  a  school 
as  that  at  Chatham  his  lessons  become  additionally 
valuable. 

Capt.  Abney  does  not  enter  much  into  theory,  thouch 
he  gives  very  good  and  simple  accounts,  illustrated  by 
chemical  equattOttS,  of  the  principal  changes  occurring 
during  the  processes  described.  We  observe  that  he 
announces  the  forthcomfaig  publicatien  of  a  "Photo- 
graphy "  amon  g  M  cssrs.  Longmans'  Text-books  of  Sdeaoe, 
in  V. Inch  h.^-pro])  is(  5  to  deal  more  fully  with  the  theoreti- 
cal part  of  the  subject.   We  shall  look  forward  to  this 


with  considerable  interest ;  meanwhile,  for  practical  in- 
struction in  the  art  this  little  book  distances  all  com- 
petitors. R.  1. 1» 


LETTERS  TO  THE  EDITOR 

\Thf  EiUtor  diHS  net  houl  himst!)  rtti\m;ih!e  for  cpinions expresstd 
by  his  corrfs^i'iUntti.  S'athrr  can  ht  unlt-rtake  to  return, 
or  to  torra^nd  vntk  the  vnitttt  «/,  rejected  mantucriptt. 
N0  HtHuUttkmif  •iifigniiM$€mitmiuuiaHm$.'\ 


Just  Intonation 

TilR  errors  and  oversights  — in  my  p»per  in  Xature,  (voI.xv. 
159)  — with  which  Mr.  Chappell  chaige«  tnc,  arc  imiginary. 
o  oudce  the  matter  clearer,  the  vlbr«tion  numbers  of  a  diatonic 

scale  Started  from  1  as  a  tonk  are— • 

r  i&'  8*      5'  16'  ^ 

la  Older  to  keep  to  the  same  part  of  the  keyboanl,  ht  the  Isst 
five  noltsbe  depressed  one  octave,  and  wc  get  this  I 

I    2.  i.  '•S    1.  '7    "S  - 

r  ?  is*  ?  iif 

where  i  is  die        aad  t  or  •  die  laMoaslnaat 
s  ' 

esplanatkm  applies  to  the  scale  StBtiag  Sob  i  as  tgnie.  WUh 

respect  to  the  "comma  of  Pythsgoni^'*  I  aainot  aware  of  any 
"genemlly  adopted  miacalcnlatktn."  Wko  was  tlw  real  dis> 
coverer  of  that  interval  is  a  matter  of  no  consequence ;  but  in  a 
system  tuch  as  the  Pytbagoceni,  which  was  taned  by  true  fifths, 
it  would  have  t>een  not  only  a  very  nataial  bat  an  essential  in- 
quiry, "  What  definite  number  of  fifths  oomspoods  with  another 
number  of  octaves  Tbii^  without  at  all  asosMitating  the 
supposklea  of  the  extatenoe  anumg  the  Greeks  of  fantmnaenu  of 
an  immense  range  in  octaves,  would  be  but  aa  easy  arithmetical 
calculation  resaliing  necessarily  in  the  conclusion  that  there  was 
BO  exact  coincidence  between  fifths  and  octaves,  but  that  twelve 
fifths  differed  hy  a  very  small  quantity  from  seven  octaves.  TMs 
small  difference  is  therefore  veiy  aptly  termed  the  Pythaj^orean 
comma.  Now  in  the  eqoal  temperament  system  twelve  fifths 
just  coincide  with  seven  octaves,  so  that  the  despised  comma  of 
Pythag  iras  is  really  a  measure  eif  the  error  of  the  equal  terapeia- 
mcnt  hftb.    In  fact,  putting  P  for  the 


-Hi 


i  p-A 
a 


so  thr.t  if  1  V  li--  the  vi'jr.itii>ii  nuT.bjr  of  the  lower  tone  of  an 

i:  1'  fifih,  that  of  the  upper  tone  will  be  J  X  P         which  is  in 

error  by  J  N^i  - 1'       vibmlions,  giving  rise  to  a  number  of 

BeaU-6N(t-P^^ 
per  second  ht  the  R  T  fifth.    Not,  hottsfer,  (hat  It  Is  MCeiSMy 
to  allude  to  Pythagoras  or  seven  octaves  to  get  these beata 

The  gronnfls  upon  which  Mr.  Chappetl  dediats  taacoiptai, 
•  7<  3<^<  32<  3^1  4°^  43>  4^*  "  representing  the  vihtatlon  aaaAent 
•if  the  diatonic  sctle  are  aot  veiy  clear,  ceruinly  {  and  rnodltt* 
ing  these,  he  csn  of  eoBne  have  no  sympathy  with  CdUn  nown's 
kcyboaid. 

To  revert  diofdy  to  this,  the  satqect  of  my  peerless  coome- 
nicatlon,  —ta  his  new  and  veiy  iatersstlag  vrock  ea  "TsaqMia* 
ment,"  Mr.  Bcssnquet  has  given  a  deseripoon  of  CoHb  Bnnra's 
ke  vhoard,  tut  io  SO  peoiliar  a  ■HOBBr  (hit  it  is  letlly  dUksIt  to 
rea^nlse  the  hmwrneat  at  all,  and  oehber  Its  ekgaacenocsha- 
plicity  are  hconcht  oat  as  I  think  they  slumld  he. 

A.R.CUUXS 

Ofdnaaee  Ssrvey,  Soathampton,  Jaaosiy  9 


South  Pttlar  D^reaaion  of  the  BaroaBSter 

I  THINK  it  probable  that  on  this  sal|set  Mr.  Mttipln^  Hittlt 
and  my  own  might  have  appealed  more  hi  hanaeny  if  we  fcsl 
■cither  of  as  expressed  tnoa  with  so  much  brevity.  It  my 
letter  on  Oeean  Correots  In  Naturb,  vol.  xv.  p.  157,  I  iM» 

incidentally  led  to  ^)k of  the  binwietrie  dmmiion  lound  ihc- 
South  as  greater  ttuui  that  fooad  the  North  nfe    In  speaking 
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of  this  Bopeiioriiy  "  mainly  doe  to  snpeiior  eva(>oraii  >u  in 
tht  water  hemuphere  generalljr,"  it  did  not  oecur  to  me  that  I 
conld  be  nisandentooa  to  Been  that  the  excessive  depression  in 
hich  loatlt  klitadet  It  das  to  cucesrive  evaporation  taking  place 
ti&Um  tkttt  hSlHAt,  Ml  idea  whidi,  with  Mr.  Murphy,  I  nguA 

The  lugs  anas  of  Jcnitillon  which  the  American  neteoro- 
loglsti  ham  Mmcd  the  "  Fidar  Cyclones  "  appear,  on  exami- 
nation, to  hetiheaasdm  agprefiates  of  those  local  depressions,  or 
cyclones,  «4^di  have  penetrated  either  into  the  Arctic  or  Antarctic 
R^om^  and  have  there,  either  paitially  or  wholly,  conlescei). 
IjfffX  dcfnCMioM  Starliog  from  the  edges  of  the  ^ent  .-vrca^  of 
eaecsiive  evaporation  seem  to  he  {jovenicd  in  their  coarse  by  the 
diatribBtkm  of  relative  humidity,  and  to  be  determined  towards 
\  diltricta  in  which  precipitation  is  most  in  excess  of  cvapo- 

 jl,    CoMequently  their  forward  development  is,  as  a  general 

ni^arale  to  wludl  there  arc  in  th?  northern  hemisphere  many 
inporlaBt  CKeeptiaae— somcwluit  tou  anl^i  the  poles.  As  they 
advance  between  conTcrging  longitudes  they  commonly  expand, 
refore  become  united,  while  the  influence  of  the  earth's 


 therefore  become  united,  while  the  influence  ol  tne  earth  s 

rotation  defl<cU  their  drculating  currents  further  away  from  the 
points  of  lowest  presnre.  Mr.  Murphy's  view  th»t  the  impcr- 
MCtioB  of  the  Arctic  as  compared  with  the  Antarctic  depression, 
is  doe  to  ttie  amoant  of  land  m  the  northern  hemisphere,  and  the 
local  aiC'Cnrrents  produced  thereby,  is  not  in  opposition  to  my 
argwaent.  Undoubtedly  over  Greenland  the  aniicyclonic  circu- 
lations predominate  (except  in  the  summer  quarter)  over  the 
cycliiiiiL.  It  is  nut  irrj  r  ii  ;il>le  that  somewhat  analogous  irregu- 
larities of  pressure  dependent  on  the  distribution  of  Innd  arif! 
sea  nay  exist  in  high  south  latitudes.  I5ut  I  still  think  it  is 
to  the  middle  latitudes  of  the  two  hemitpheies  that  we  must 
look  in  orrler  to  find  the  chief  cauie  of  the  contrast  between  the 
Antarctic  and  Arctic  depression*,  for  it  is  in  the  miiidle  latitadrK 
that  the  majority  of  the  local  depressions  oriijmale.  In  !h;: 
southern  hemisphere  tlio'e  lalitudcs  arc  almost  cntin-ly  nccupicd 
by  SUllaces  in  which  evajuTiilion  excessive.  In  the  r-,orthcrn 
they  are  represcntetl  to  a  lsrj;e  extent  l>y  areas  of  rtialively 
•lijiht  evaporation  anil  preiivimiiiant  pircipltation. 

The  correl.Vion  of  wmd  and  pres,sinc  iiistriliution  is  of  a  kind 
which  can  hardly  be  stated  at  llic  mhic  time  briefly  and  cor- 
rectly. But  if  it  is  ntces-ary  to  cmcise,  it  seems  more 
nataial  in  every  case  to  regard  tlic  lii  -ri' 1  \:;on  of  prc-';ure  as  the 
pnmary  cause  of  the  wind  than  to  say  "  the  cau^c  of  the  depres- 
sion round  the  Pole  is  the  cenirifapl  ibrce  of  the  we-t  winds." 
Lvtterwonh,  January  9  W.  Ci-kmk.nt  Ley 

Sense  of  Hc.-trinfr,  &c.,  in  Birds  and  Insects 

Mr.  Romanes  (Nati  rk,  vol.  xv.,  p.  177) H"''*'  correct 
in  supposing  that  the  Death'*  Head  is  the  only  species  of 
^iiMr«  known  to  "siridulate."  Possibly  the  phenomr  non  u 
far  aiore  general  than  is  commonly  believed,  although  >  >ii  > 
instances  of  its  occurrence  have  been  olwervc*!.  In  th<-  (.iirren> 
number  of  \hc  Enli^mclosist's  Mcnthly  M,ipi-.ine,  Mr.  Swir.tori 
details  the  metho«l  in  which  a  soiuid  i^  bclieveit  to  Ije  pro<iuced  by 
Vamsta  »>  and  V.  utia.,,  viz.,  by  friction  ><(  a  nervure  of  the 
hind-wings  against  a  "filed  "  nervure  in  the  lorc  wmes.  Chflo- 
ma  fudka,  one  of  the  tiger-moths,  h.is  lo;ii;  been  known  to 
produce  a  jound  (c/.  Solitr,  .Inn.i/ei  .V.v.  I'.ntcmcl.  tie  Fninc; 


1837).    In  1S64,  Guence  (Am 


notices 


that  the  genus  Sdtna  possesses  .1  tV!ii|i.mifi>rm  o i>ii  each  side 
of  the  breast,  aiial.i.^uii.  10  loi.n d  in  the  ( "'.f  '  ».( i,  am',  in 
the  same  volume  he  is  fdlowed  by  Lal.oulbene,  uhotivts  an 
elaborate  anatootical  descri^.tioll  of  the  organ  in  Chelcnj,  with 
figures  (pi.  10).  Another  li^;er■mn•.h  {I'uprefia  matrcnu/,ii  is 
said  to  striduLite  (f/.  Ci-n  y,  /  W  ■/,.;.•/.  t.\>l.-{v!.  I'nnrn  in 
li'trn,  1859)  ;  and  the  existence  ol  l.c  phenomenoa  is  lat  lea^t) 
iuspcctcd  in  members  of  olhrr  j;r  mps  ot  I .tpidopteri. 

Withii-a;  bcin^  alilo  to  pruv.;  it,  I  su!.pcci  tliat  birds  obtain  a 
knowle>iKe  whereabouts  of  vorms  at,d  sulncrranean  larv.i- 

by  siglit,  and  not  by  sound.  In  the  ta^c  ol  ih-j  thnish,  I  think 
llic  excrement  njcctta  to  the  Mirf.ace  jjirdes  the  bii.l  ;o  the  tight 
fpot.  The  starhng  diirini;  bre e<ii"K  """"  f"''*  -ilmost  exclu- 
stvely  on  the  larv.T  of  'Ii;ii:<:.  llete,  af;.un,  I  think  it  is  sight, 
and  not  sound  that  aids  the  bird.  True,  in  this  case  there  is 
no  rcjecte<-l  excrement  on  the  suiface,  liut  there  IS  something 
that  mny  lie  cuiaU,  Mgriihcant  to  the  eye  of  the  bird,  viz.,  the 
wiihcte>l  con.hiion  of  the  plants  of  gra-^.  \c.,  tcUinij^a  tale  of 
the  mischief  that  is  fjoiny  on  below.  Furthermore,  is  it  not 
py^iiblc  that  if  the  niuvcinents  of  the  Isrvse  below  the  surisce 
cause  sufhcknt  found  to  be  heard  above  the  snrtsce^  the  moye- 


memsof  the  birti  should  act  as  a  warn<n  and  rau<  :  tiie  Imrat 
to  cease  feeding?  The  wlthtied  plant  tells  its  own  t.ile  ;  if  only 
flagging,  but  yrt  with  .«orae  amount  of  vtulity  in  it,  the  chanoea 
are  that  a  larva  is  still  at  work  at  its  roots ;  If  entirety  dead,  then 
the  larva  has  departed  for  another  plant. 

Conlieaaedly  in  the  case  of  the  curlew  and  allied  birds,  the 
matter  becomes  sxry  difficult  of  exol.maiion,  owing  to  the  depth 
IkIow  the  surface  at  which  the  food  is  found.  But  do  these 
marine  and  other  worms  always  keep  at  the  depth  to  which  the 
bird  is  obliged  to  penetrate  in  order  to  obtain  them  ?  Seim  Is 
believed  to  remain  near  the  surface  until  warned  that  an  enemy 
is  near,  when  it  descends  with  rapidity.  The  worm  might  also 
be  ordinarily  near  the  surface,  arid  the  alight  movement  thereon 
caused  by  iu  endeavours  to  buy  itself  deeper  mi(;ht  result  in 
its  destruction.  I  throw  this  out  as  a  suggestion,  bccaus::  it  is 
hard  to  believe  that  sound  produced  by  the  movements  of  an 
unnclid  could  be  transmitted  thron^rh  ncirly  a  fcrat  of  sand. 
There  is  yet  another  difficuliy.  I  i  ic  cisc  of  the  ctirlew  the 
sound  would  have  lo  travel  nearW  a  foot  ahn-t  the  surface  before 
it  reached  the  avdilnry  oigaas  oTfhe  bird. 

Lewisham  Robert  M'LACHt.AN 


THE  *  CHALLENGER'  COLLECTIONS 

THE  following  "Preamble"  to  a  list  of  obsenriny 
stations,  printed  for  the  ase  of  the  naturalists  ca- 

pafjcd  in  preparing  the  account  of  the  voyage,  contains 
so  nuK  h  likely  to  interest  natur.ili^ts  pener-'Hy  that  we 
think  it  useful  to  publish  it  in  N'A'i  rui:  :  - 

The  special  object  of  the  Ch  nllen^rr  l^xplorin:;  Expe- 
dition was  to  invcsli^'ate  the  physu  .il  .uid  bio.o^jical  con- 
ditions of  the  great  ocean  ba'-in'^  ;  and  with  this  object 
in  view,  during  an  .ibsence  from  Rnpland  of  three  years 
and  a  ital^  and  at  intervals  as  nearly  uniform  as  circum- 
stances would  permit,  throughout  a  course  of  68,890  mileSi 
3^)2  observing  stitions  were  esiablUhed. 

The  following;  list  of  these  stations  has  been  compiled 
for  the  Use  of  those  n.tturalists  who  have  consented  tO 
assist  iu  the  workini?  out  ot  the  scientific  results  of  the 
expedition,  with  a  view  to  their  bein.,'  published  in  an 
otlki.il  account  of  the  voy.ijjc.  h.tei  •  -.iiv,'  observations 
were  made  on  land  as  opportitniiy  occuricd  d;irin.^  the 
short  periods  ol  the  Challeuiin  's  stay  in  p  ir,,  .ind  during 
ber  short  visits  to  remote  islands  ;  but  the-c  observations 
were  necessarily  desultory  .and  incom[i!.te.  and  it  h.-\s 
been  decided  to  omit  their  consideration  H  orn  the  piesent 
work,  and  to  publish  such  as  may  appear  ot  sufficient 
value  in  the  tiansaclions  of  learned  societies.  The  Official 
Report  will  thus  consist  stricdy  of  an  account  of  the  ad- 
ditions which  have  been  made  to  the  knowledge  of  ^e 
i  hysir  d  and  biological  oondiaona  of  the  ocean  by  the 

c\:>editioii.  . 

,\i  r  i.-li  ^-tation  the  followin.;  ob-crv-alions  were  made, 
so  f.ir  as  circumst.inccs  would  permit.  The  position  of 
the  fii.ition  havini;  been  a  .rert.iined  — 

1.  The  exact  depth  vv.is  determined. 

2.  A  s.miple  of  the  bittoin  .avcranin.;  I'lnm  i  07.  tn  i  lb. 
in  weight  was  recovered  by  means  of  itie  sounding  instru- 
ment, which  was  provided  vrith  a  tube  and  disengainng 

weights.  .  , 

3  A  sample  of  the  bottom  water  was  procured  wr 
physical  and  chemical  examination.        .   _.  ^  , 

4.  i  he  bottom  temperature  was  determined  by  a  regis* 

tcrin;;  tlu rmomcter.  .      -  .     .  * 

5.  At  nii)St  st.-itions  .T  fair  sample  Of  the  OOttOm  fauiia 
was  procured  by  means  of  the  drct1;?e  or  IrawL 

6.  At  most  siuions  the  fauna  ot  the  surface  and  ol 
inierniedi  itc  depths  was  examined  bjT  the  ase  of  the  tow- 
iict  variously  adjusted, 

7.  At  most  station*  a  series  of  temperature  observa- 
tions vrere  made  at  diffcrcjit  depths  frona  the  surface  to 

the  bottom.  ,  ,  , 

8.  At  many  stations  sampl-s  of  sca-w-uer  were  obtained 
from  diflSerent  deptlis.  ,   .  . 

9.  In  all  cases  atmospbenc  and  other  meteorological 
conditions  were  caiefoUy  observed  and  noted. 
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la  Tke  niftce  cturent  wis  detemnnad  m  Cur  as 

tt.  At  m  few  stations  an  attempt  was  mad*  Id  asccftain 
tlw  dlrecti<m  and  rate  of  movement  of  water  at  dliBeient 
depths. 

The  numeric-i.l  results  of  observntions  yielding  sufh  arc 
now  availibk-  in  the  lo};s,  in  the  various  reports  of  the 
Admiraltv,  and  in  the  note-books  and  official  journals  of 
the  naval  and  civilian  scientific  olVicers  attachrtl  to  the 

The  samples  of  the  bottom  procurcfl  by  the  sounding- 
instrument  were  carefully  preserved  in  tubes  or  in  stop- 
pered bottles,  either  dry ;  or  wet,  with  the  addition  of 

alcohol. 

The  samples  of  bottom  and  ioteimediale  waten  were 
detwuiiucd  as  to  their  specific  we^ht ;  in  some  samples 
the  amoimt  «f  carbonic  add,  and  in  otheis  the  amount  of 
cUorine,  was  determined ;  in  others  the  contained  gases 
were  boiled  out  and  sealed  in  tubes  for  f  iuire  examina- 
tion ;  snd  a  large  number  of  samples  were  reserved  in 
stoppered  bottles  for  analysis. 

The  mud  and  minerals  .nnd  inorf^anic  concretions 
brought  up  by  the  dredge  or  trawl  were  preserved  in 
large  quantity  in  boxes  or  jars  for  examination  and 
analysis. 

The  collection  of  invertebrate  animals  is  of  great  ex- 
tent ;  and  from  most  of  the  species  being  undescribed, 
and  from  the  great  peculiarity  of  the  distiiliution  of  the 
fauna  of  the  deep  sea,  it  will  perhaps  yidd  the  most  gene- 
n%  iaterestinE  resalis. 

The  invertehmte  animals  firom  die  deep-sea  stations 
were,  with  few  exceptions,  placed  in  jars  of  rectified  spirit, 
closed  with  stoppers  smeared  with  a  mixture  of  tallow  and 
wax,  covered  over  with  bladder,  and  tlie  tops  painted  with 
a  1)1  ark  vamish.  The  animals  of  diiTerent  groups  were 
m  many  cases  roughly  selected  at  each  dredgmg,  and  put 
into  dirferent  jars  ;  but  frequently,  in  order  to  save  jars 
and  sp:r;i,  it  was  necess.iry  to  put  the  whole  result  of  one 
dredging  into  one  or  two  jars,  the  animals  of  all  groups 
mixed.  Each  Jar  was  manced  outside  with  the  locality 
and  the  number  of  the  station  ;  and  the  station  number, 
written  with  a  black  pencil  on  a  slip  of  parchment,  was 
placed  wMh  each  jar.  The  collection  on  its  airim  in 
tbia  country  waa  thus  arranged  geographically.  It  came 
Imne  in  OMist  exodlent  order. 

To  insoie  accwaey.so  far  as  possible,  the  observing 
statkaebave  been  numbered  from  i  to  354,  and  a  num- 
ber corresponding  to  the  station  is  on  every  samjile  of 
every  description,  and  on  every  record  of  the  rciuli  of 
observations  for  every  station  ;  and  the  same  number 
is  carried  ',hroii:;h  the  whole  series  of  journals  ami  other 
books  kept  by  the  members  of  the  Civilian  Scientific 
Staff. 

It  is  now  our  object,  in  preparing  a  scientific  account 
of  the  voyage,  to  describe  these  investigations,  and  to 
lire  their  tesiilts  in  detail ;  and  to  develop,  as  Car  as 
possible,  the  bearings  of  these  leralis  upon  one  another, 
and  upon  the  btoad  problems  of  physical  geography  and 
hydrography. 

For  this  purpose  it  is  necessary  that  the  various  nume- 
rical results  should  be  reduced  and  tabulated  ;  that  the 
samples  of  soundings  should  be  examined  chemically  and 
microscopically  ;  that  thf  sanipi  .s  of  water  and  of  air 
should  b'.-  analysed  ;  and  that  il  i:  animals  procured  by 
the  dredge  should  be  most  carefully  catalogued  as  to 
localities,  and  the  forms  new  to  science  described. 

The  data  for  the  physical  and  chemical  work  are  in  few 
hands,  and  these  chiefly  at  head-quarters.  It  is  especially 
for  the  assistance  of  the  oaturalisu  dealing  with  the  deep- 
sea  Ihnna'tbat  these  netes  are  drawn  up. 

Prof.  Agassis,  Mr.  Mmrray,  and  I  have  now  gone  over 
the  whole  of  the  coUeetion  of  marine  invertebrate  animals 
in  spirit ;  and  we  have  separated  the  zoological  groups 
from  one  another  for  each  station,  and  re-arranged  the 


collection  in  zoological  order.  Each  jsr,  therefore,  now  ron- 
tains  animals  of  one  noup  only  V ophiurids  or  A Icyo- 
nariaiu),  to  be  described  by  one  person.  Each  jar  has 
within  it  a  station  number,  which  rt  iVi  s  to  ihc  specfiiu  n? 
which  are  loose  in  the  jar  ;  but  in  many  cases,  to  save 
space,  .\nd  to  !c  sc  -  li  e  nuinlx-r  of  Hrgc  jars,  there  .irc  in 
the  same  jar  several  packets  done  up  in  muslin,  each 
packet  containing'  animals  of  the  same  zoological  j;roi;') 
from  anntlier  station,  and  each  packet  having  within  it  k? 
own  station  number. 

The  jars  will  be  placed  in  the  hands  of  the  naturalists 
who  nndertake  the  description  of  the  different  groups  in 
their  present  condition ;  and  in  order  to  secure  uniformity 
and  the  safety  of  the  collection,  they  are  requested — 

1 .  To  go  caidnlly  over  the  whole  collection  intrusted  to 
theni,  and  to  select  a  first  series,  induding  all  unique 
specimens  and  a  sufficient  number  of  specimens  of  those 
of  which  there  are  several  duplicates,  to  illustrate  their 
geographical  di^rniia-ion  ;  .md  to  associate  with  e.ich 
species  a  particular  nuiuher,  b)  which  number  that  specir-s 
m.iy  be  .ilways  referred  to  afterwards — at  all  events,  ani!'. 
it  has  been  described  and  named.  This  is  the  collection 
which  is  to  be  described  and  fi;,'uretl,  and  it  is  ultimately 
to  be  i)lacc<l  as  a  collection  of  types  in  the  British 
Museum.  It  will  usually  be  dcsir.ible,  for  the  purposes  of 
description  and  illustr.ition,  to  put  the  specimens  of  the 
first  series  into  rectified  spirit  in  clear  glass  botUes  ;  and 
I  will  arrange  in  each  case  how  the  bottles  are  to  be  pro- 
vided and  the  expense  defrayed.  This  ooDection  most  be 
retained  bjr  the  describer  until  the  desertion  of  the 
wbde  is  finished. 

2.  To  select  at  the  same  time  a  second  set,  consisting; 
of  a  complete  series  of  duplicates,  numbered  to  corre- 
spond with  the  numbers  attached  to  the  tirst  series 
species  for  species,  and  to  pack  them  citlier  in  separate 
bottles  or  in  packets  in  muslin,  a  number  of  packets 
together  in  one  store  bottle.  This  set  to  be  returned  to 
ine  for  reference. 

3.  To  pack  up  again  all  the  duplicates  from  the  differ- 
ent stations,  each  species  from  each  locality  either  in  a 
separate  bottle  or  m  a  muslin  packet,  with  the  station 
number  and  the  number  corresponding  with  the  type 
specimen  of  the  Sjpedes  aloag  with  it  It  wiU  0eatly 
facilitate  matten  u  tfds  genoal  duplicate  ooOecuon  is 
returned  to  me  along  «dfli  the  first  series  of  duplicates, 
whenever  the  coUeetion  has  been  gone  over,  and  the  first 
series  for  description  selected  otit. 

4.  For  easy  reference,  each  naturalist  who  undertakes 
the  working  out  of  a  ;jroup  will  be  provided  with  a  large 
number  of  small  vellum  labels,  marked  thus  : — 


Ast. 


(Aiteridek) 
(Stadn.) 


and  be  need  simply  enter,  wttk  a  dtri  feneil,  the  numiier 
whidi  he  has  assodated  with  the  particular  spede%  and 
the  number  of  the  station  where  the  specimens  were 
found  ;  and  put  the  label  f«A»the  bottle  or  the  muslin  bag, 

as  the  case  may  be. 

Special  arrangements  must  be  made  in  every  individu.il 
case  as  to  publication,  but  it  is  the  general  intention 
that  the  account  of  t!  •  voya-c  shall  be  in  a  series  of 
volumes  quarto,  of  the  ii/-e  of  the  I'hiloiophh  ixl  Tritiiutr- 
tions  of  the  Royal  Sociity.    It  will  probably  consist  of 

I.  Two  volumes,  containing — (l)  such  a  general  account 
of  the  voyage,  <ma  such  hyaromphic  details,  illustrated 
by  charts  and  sections,  as  may  be  necessary  for  the  clear 
comprehension  of  the  ijcientific  observations ;  and  (2)  a 
full  discussion  of  the  general  results  of  the  voyage,  physical 
and  biological  To  these  volnmca  wiU  be  appmded  tables 
of  the  routine  observations  .in  meteorology,  Ac,  made 
during  the  voyage. 
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2.  A  volume  containing  an  account  of  the  physical  and 
chemical  observations  nnd  investigations,  with  a  special 
discussion  thereon.  1  o  this  volume  will  be  appended 
tables  of  analysis,  tables  of  specific  pravities,  reports  on 
the  microscopical  examination  of  minerals,  iS:c. 

3.  A  scries  of  volumes,  probably  not  less  than  six  in 
number,  containing  a  detailed  aecount  of  the  famiB,  and 
plates  illiistnting  tlie  tudeseribed  or  imperfectly  known 
forms. 

In  case  of  pl.ites  bcicK  required,  the  space  available  for 
figiircs  on  each  pl.itc  is  not  more  than  11  by  8J.  inches 
(=  28  by  ccntimelres).  It  is  intended  that  the  plates 
}.]iall  be,  fjencrnlly  spoakinr,  in  lithograph  ;  but  if  any 
form  of  cnjjravin^;  seem  preferable  in  any  case,  a  special 
arrangement  may  be  made.  Woodcuts  will  be  given 
where  required. 

I  undcrt.-tke  the  editing;  of  the  work,  and  all  manuscripts 
and  proofs  of  plates  arc  to  be  sent  to  me. 

All  packages  and  letters  to  be  addressed— 

Prfi/essor  Sir  WyvilU  Thomson,  F.R.S., 
UniversUj; 

Edinburgh. 

and  marked  "  Cktdlemgtr? 

The  intention  at  present  is  that  the  preparation  of  all 
the  volumes  shall  go  on  simultaneoasliTt  and  it  is  earnestly 
desbed  that  the  wfTerent  paitt  may  be  done  as  speedily 
as  is  consistent  with  the  utmost  care  and  acottacy. 
Authors  are  invited  to  enter  into  any  anatomical  or  other 
details  which  may  be  desirable  for  tlie  full  iHnittation  of 
the  groups  in  their  hands  ;  and  their  full  consideration 
is  parti<:ularly  requested  of  all  questions  bearing  upon 
V'etigr-ipliical  distribution,  and  upon  the  relation  of  the 
dcL-^-st^a  fauna  to  the  faunae  of  the  later  feotogical 
period?. 

Authors  will  he  at  full  lilicrty  to  publish  abstracts  of 
the  restiltfj  of  tlu  ir  woik  during  us  progress,  in  the  pro- 
ceLdiii:.;s  of  Scicntinc  Societies  ;  but  such  communica- 
tions should  be  made  through  me  or  with  my  knowledge, 
nnd  ''by  permission  of  the  Lofds  Commissioners  of  ue 
Treasury." 

I  am  directed  to  report  to  Government  and  to  furnish 
my  acooonts  at  certain  intervals ;  and  in  order  that  I  may 
be  able  to  do  ao^  andiMs  are  ici|piested  to  report  prt)gress 
and  to  render  accounts  and  voodaers  for  any  expenses 
which  they  may  have  incmrcd,  to  me  quarterly ;  on  or 
before  the  ist  of  March,  of  Jtine,  of  September,  and  of 
Dccembei-. 

In  the  followin;^  list  of  Stations — 

1.  The  number  is  given  by  which  each  particular  station 
is  referred  (o  throu^;hoiit.  The  first  eight  si:ii;<,n>,  to 
which  Roman  numerals  arc  attached,  arc  to  be  considered 
m  a  ccriain  sense  prt-liniin.ary  ;  the  regular  series  com- 
mences with  .Station  i  [bis)  on  the  isihof  February,  1873, 
and  is  indicated  by  Arabic  mmibers  op  to  354. 

2.  The  date  is  given. 

3.  TliL  L  A  ict  position  of  the  sUp  at  noon  of  the  day  on 
which  the  observations  were  made. 

4.  The  depth  in  ftthoms     6  English  feet). 

An  abbreviatiaa,  as  it  ia  given  on  the  chart,  indi- 
cating the  nature  of  ttie  bottom  i— 

r.  (rock)  indicates  hard  ground,  where  nothing  was 
brought  up  by  the  sounding  instrument,  there  bemg  at 
the  same  time  evidence  thai  tlw  tobe  had  readied  the  \ 

bottom. 

ir;.  :ir;i!d;,  a  material  varyintj  in  colour,  but  derived  1 
chtelly  from  the  disintegration  of  the  land. 

oz,  iglohigerina  oo/e),  a  white  or  greyish  deposit  ' 
formed  in  a  great  measure  of  the  shells,  entire  or  broken, 
of  foraminifera  belonging  to  the  gmtn,Cl«^zenna,  Or'  ' 
{fuliHOt  PulvinuliHOt  *od  HasUvitrifui^  ustiaJly  with  a  ^ 
quantity  of  amorphoos  calcareous  or  earthy  matter,  and  I 
many  coccoliths.  j 

di,  01.  {diatom  oose)  indicates  a  dcppsit  formed  to  a 


great  extent  of  the  ftnstnles  of  diatoms  iritidi  have  mk 

from  the  surface. 

rad.  oz.  (radiolarian  ooze)  indicates  a  deposit  composed 
mainly  of  the  skeletons  of  Polycysitina  and  other  Radio* 
larians. 

r.  cL  (red  clay)  indicates  a  deposit,  very  widd]r  at- 
tended in  deep  water,  of  red,  reddish,  or  grey  alnminoos 
mud,  such  as  would  be  produced  by  the  decomposition  of 
a  felspalhic  mineral.    This  deposit  varies  considerably  in 

rharactcr  ;  it  seems  to  be  rlcriverl  from  several  sources, 
but  one  of  the  most  important,  of  those  appears  to  be  the 
decomposition  of  iMinrce  and  otlit  r  volcanic  products. 
The  '•  red  clay  "  oft-n  eontaiiis  concretionary  nodules, 
consistinj^  chieily  of  the  oxides  of  manganese  and  iron. 

fTr.  oz.  (grey  ooze),  and  gr.  m.  (grey  mud),  usually  indi- 
<  nio  an  intermediate  condition  between  Globigerina  ooze 
and  led  clay,  or  in  some  cases  a  fine-grained  grey  depo- 
sit,  formed  in  deep  water,  chieily  of  land  d^ris. 

The  positions  of  the  statims  are  shown  on  the  accooi- 
panyine  cbarU  .  C  WWILLE  THOMSOH 

EdiMwi^  laaoasy  s 


PROF.  AGASSI Z  ON  THE  "CHALLENGER- 
COLLECTIONS 

T)i.OF.  AG.ASSIZ,  who  has  come  to  this  country  for 
the  express  purpose  of  cxaminin;:^  the  Ciialicn-^i'r 
Collection,  has  kindly  sent  us  the  followmg  notes  on  what 
he  has  abpeady  seen 

1  have  seen  agieat  many  alcoholic  collections  of  marine 
animals  made  by  direction  of  diflerent  government  ex- 
peditions, and  in  no  case  have  I  seen  one  in  a  better  state 
of  preservation,  or  where  greater  care  had  been  taken  to 

insure  the  accuracy  of  the  locality.  Those  who  work  up 
the  material  will  have  the  double  ndvanta^^e  of  working  on 
admirably-preserved  collections,  and  of  lu  inL;  absolutely 
certain  of  the  exact  locality  of  their  s[k-(  ;mens.  .Sir 
Wyville  Thomson  has  alreatls  <  ilird  atieisiiou,  in  his 
Preliminary  Reports  to  the  Royal  Society  and  his  Lec- 
ture before  the  British  Association  at  Glasgow,  to  many  of 
the  most  interesting  things  collected,  and  he  has  also 
alluded  to  the  smount  of  the  material  brought  together. 
I  may  perhaps  give  a  better  idea  of  the  nuupiitade  of  the 
coUections  by  stating  that  if  a  tSai^  indmdual,  having 
the  knowledp  of  the  eighteen  or  twenty  spedaUsts  into 
whose  hands  the  collections  are  to  be  placed,  were  to  woric 
them  up,  he  would  most  certainly  require  from  seventy  to 
seventy-live  years  of  hard  work  to  bring  out  the  results 
w  h  i  (.  h  the  careful  study  of  the  different  departments  ought 

to  yield. 

V.  e  m.'.y  assume  that  the  work  of  the  O'/z/Av/j^v  has 
probably  accomplishcil  for  the  depths  of  the  ocean  in 
general  what  tiie  An;LT;c,in  and  l-'-nj^lish  expeditions  of 
iS66-iS69did  for  the  North  Atlantic,  for  it  certainly  is 
remarkable  how  much  these  expeditions,  working  over  a 
comparatively  limited  area,  contributed  to  the  knowledge 
of  the  deep-sea  fauna,  and  how  little  of  novelty  has  been 
added  by  the  sulMeqnent  and  more  extended  woric  of  the 
ChttOtnger  vtvt  the  same  ground.  Judging  from  these 
premises,  we  may  lairfy  say  that  hereafter,  while  any  new 
expedition  will  undoubtedly  clear  up  many  of  the  points 
left  doubtful  by  the  C/z/r/ZrWi^vr,  and  may  carry  out  special 
lines  of  investigation  only  partly  sketched  out,  yet  we 
can  hardly  expect  thctn  to  do  more  than  till  out  the  grand 
outlines  laid  down  by  the  great  English  expedition. 

To  attain  the  best  possible  results  it  is  of  the  utmost 
importance  that  the  collections  brought  home  should  be 
placed  in  the  hands  ot  specialists  who  .ire  thorough  mas- 
ters of  their  respective  departments.  The  scientific 
public  will  therefore  hear  with  the  greatest  satisfaction 
that  the  Government  has  left  the  collections  in  the  hands 
of  Sir  Wyville  Thomson,  who  is  to  direct  the  pablic»> 
tions  until  the  whole  of  this  tnvalaaUe  material  it 
thoroughly  wocfced  «Qt. 
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REMARKS  O!^   THE  NEW  MONOTREUE 
FROM  NEW  GUINEA 

A FEW  weeks  ago  ire  •nnotinced  to  oar  readen  the 
remarkable  news  of  ihe  existence  of  a  mammal  of 
the  order  Monotremata  in  New  Guinea.  The  reccipl  of 
a  separate  cooy  of  the  description  of  tliis  animal,  just 
published  by  Dr.  W.  Peters  and  the  Marquis  G.  Uoria,' 


portion,  and  nlio  the  lower  jaw.  But  it  is  quite  _ 
enough  to  enablo  one  to  tee  at  a  glanoa  that  die  ipecict 

must  be  quite  distinct  from  the  Australian  Tackyglcssus 

hystrixwciA  T.  setosus.  In  the  first  place  the  size  of  the 
skull  is  much  ^'reatcr,  ami  ilie  rustriiin  of  tli-j  new  sj)e(:ies 
IS  longer  by  one  half,  rneasuriujj  in  total  leajjih  about 
64  inches,  instead  of  4  2  inches,  as  in  the  Australian 
aoimal/  of  which  a  skull  is  represented  (Fig.  2)  for  com- 


cnabic  ui  to  give  a  few  more  particu'ars  of  what  mnit  be  |  peritoB.  Agaii^  itt  the  Papuan  apccic^  the  nwtniin  ia 

universally  regarded  as  one  of  the  raost  im- 
portant zoological  discoveriei  of  the  period. 

Mr.  Bruijn,  of  Tcrnate,  to  whom  science  is 
indebted  lor  our  first  acquaintance  with  this 
novelty,  gives  the  following  details  of  its  dis* 
cover/  in  a  letter  to  the  Italian  natuiali^,  Dr. 
Beceaiii— > 

"Two  yean  lonning  my  native  coUeetors 

have  brought  me  word  that,  accordini;  to  the 
Papuan  mountaineers,  there  are  a  good  many 
mainmaU  in  New  (iuinea,  but  that  they  are 
orjiy  hunted  there  when  they  are  required  for 
food.  At  fuit  1  did  not  place  much  conridence 
in  these  stories,  because  1  know  the  litde  value 
of  the  leports  of  the  hunters  and  the  natives  in 
general.  Nevcithclcss,  I  have  always  told  them 
to  look  carefully  for  mammals.  The  last  time 
they  set  out  1  told  them,  in  order  to  stimulate 
their  seal,  that  I  knew  that  a  certain  animal 
existed  in  New  GtMiea  of  wbkb  1  showed 
them  a  figure,  and  that  I  wished  to  have  it 
at  any  price,  hoping  that  in  searching  for  it 
they  woulH,  perhaps,  find  other  new  or  little- 
known  specie*.  The  figure  which  1  showed 
to  Joseph  and  the  other  haulers  was  that  ot 
an  Echidna. 

"  This  year  (1876)  my  men  ascended  a  peak 
of  the  Arfaks  called  Mickiibo,  and  halted  at  a 
spot  about  the  same  height  above  the  sea  level 
as  Pjobieda.  Here  Saleh  entered  a  hut  where 
a  piece  of  a  skull  of  a  mammal  was  offered  to 
him,  which  he  at  once  thought  beloni^  to  the 
aaiaal  whtdi  I  ic^iicd.  He  accepted  it  and 
fordiwiUi  commenced  interrogating  the  Papinin 
who  had  given  it  to  him.  The  latter  told  him 
that  the  skull  belonged  to  an  animal  with  four 
legs,  with  a  tail,  as  large  as  a  dog,  and  with  long 
harsh  fur  ;  he  added  that  these  animals  were 
not  uncommon  on  Mount  Arfak,  and  concealed 
themselves  in  small  caves,  and  that  the  Papuans 
hunted  them  with  dogs,  being  very  fond  of  their 
flesh.  The  skull  in  question  belonged  to  an 
that  had  been  killed  about  a  month 
ilctiag  upon  this  information,  Ssleh 
set  to  worit  touint  for  this  animal,  but  without 
racoeie.  It  was  only  after  he  had  descended 
firom  the  mountains  that  a  second  skull  was 
brought  to  him,  which  was  still  stinking  from 
the  fragments  of  rotten  muscles  attached  to 
it." 

One  of  these  two  crania  reached  the  Museo 
Civico  of  Genoa,  in  November  last,  ami  con- 
stitutes the  material  upon  which  Messrs. 
Peters  and  Doria,  who  are  engaged  on  a  joint 
memoir  upon  the  Mammals  and  ReptilM  of 
New  Guinea,  hare  Ibunded  their  TaA/gbmu*  fn.  1  fftiUnfTirhrahme  ofHwrCriiM.  Fm.  •.—SIhiH  af  TacfayghiMM  <t  AuMtaik 
krH'jnii. 


li  will  be  observed  that  this  skull,  of  which  n  figure  is 

fiven  herewith  ^Fig.  1),  copied  from  that  of  Messrs. 
eters  and  Doria,  wants  the  greater  part  of  its  posterior 


AUQ. 


11  Tadiy- 
Mui.  Civ. 


'  W.  Peten  e  G.  Dorit:  "  DMCtinone  di  una  nunvj, 
S^ot^us  provertente  dalU  Nuova  Guioca  MitentrU>ii;iie." 
di  Si    Njt   .li  (Jen  >v*,  vol  it.  (Ueceml^r  3,  1876) 

■  1  li'.-  "  S(<ui>'  ejler"  of  Au«ir.il  is  u%  utlly  ultcd  £(AiViaM  ia  IcicBtUle 
aooiei.cUture,  but  Moan  Pdcri  aitd  Uonm  t^ftxx  ihU  Una  fai  tMrewof 

TachyeLatutfAVkmm.^   _  - 

in  177S  M  •  g«MB«f 


curved  downwards  thraofheat  its  lengtfi,  which  is  not  the 
case  in  the  AnstiaUan  mmif>  Other  minor  diflerenccs 
are  pointed  oat  by  Messrs.  Peters  and  Doria  in  their 

excellent  description,  which  we  need  not  repeat  here.  It 
is  quite  sufficient  to  compare  the  outlines  of  the  twoskuUs 
together  to  convince  oneself  that  the  newly-discovered 

■  It  i»  DOl  kaowa  to  mHA  of  the  two  Auitnliaa  tarcie*  Uii»  akoll  beloogi, 
bat  they  <re  doMlr  alM,  ne  ai  ivid*  liM  ihwc  k  litttB  ifav^iAnM* 
bMwcca  tlic» 

M  8 
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Miimal  muu  belong  to  a  much  larger  and  quite  distinct 
specie?,  of  whldi  we  tnitt  it  will  not  be  lone  before 
perfect  examples  are  received  in  Europe. 

Tbe  significance  of  the  discovery  of  a  species  of  Taeky' 
jtiums  in  New  Guinea  will  be  appreciated  when  we  con- 
sider that  hiihoto  the  Monot rentes  or  Omitbodelphs, 
which,  according  to  the  most  recent  avtborities,  constitute 
not  merely  a  distinct  order,  but  even  a  separate  sub-class 
of  mamm.ils,  have  been  supposed  to  be  at  present  ex- 
clusively restricted  to  Australia.  The  two  only  known 
genera  nf  Mnnotrt-me?  are  Tachy^lossus  (sive  Ecltidn  r 
and  0>nitho)h\iuhHs.  Of  the  latter  the  single  known 
species  IS  peculiar  to  South- Eistcrn  Australii,  of  the 
former,  the  two  species  are  found,  one  in  Souih-Eastcrn 
Australia,  and  the  other  in  Tasmania.  The  whole  of  the 
north  and  west  of  the  Australian  continent  is,  so  far  as 
we  are  at  present  informed,  without  any  representative  of 
this  remarkable  group.  Looking  at  these  tacts,  the  dis- 
covery of  a  species  of  Monotienw  in  New  Guinea  becomes 
still  more  significant,  and  leads  us  to  expect  that  when 
the  mountain-ranges  of  Queensland  have  been  further 
explored,  some  representative  of  the  order  may  still  be 
found  lingering  m  this  district,  and  uniung  the  newly- 
discovered  «Ka  of  disuibutioa  with  that  pievieusly 
known. 

!•  in.illy  we  may  remark  ihrit  the  fundamental  unity  of 
the  Papuan  and  Australian  faur.a  was  already  sulticicntly 
obvious  by  the  existence  amongst  mammals  of  Macropus 
and  amongst  birds  of  such  peculiar  genera  as  Orthtnyx 
and  Ctimacieris  in  New  Guinea.  The  discovery  of 
Tackygicsuu  brmjtui  is  another  confirmation  of  the 
coneoncis  of  this  view,  as  regards  soolagy,  though,  as 
renrds  the  flora  of  New  Ckuoea,  inctSy  we  believe,  point 
nthcr  in  another  dlreetioB.  P.  L.  S. 


ON  THE  TROPICAL  FORESTS  OF 
HAMPSHIRE^ 

IL 

T  T  has  been  mentioned  that  in  some  of  the  clays  remains 

of  leaves,  fruits,  and  tlowcrs  arc  met  '.vith,  and  1  will 
now  proceed  to  lell  you  something  about  them.  There  are 
some  enlarged  drawings  here  on  the  w.iil  which  1  shouid 
tell  you  are  not  all  enlarged  to  e-jual  sc.dc,  and  there  are 
tra>s  of  specimens  on  the  table. 

These  leaves  are  found  in  various  conditions  of  preser- 
vatiOD.  In  most  cases  the  impression  only  of  the  leaves 
in  the  clay  is  met  with, but  in  some  cases  they  are  so  well 
preserved  that  the  actual  substance  has  been  retained 
although  chemical  changes  have  altered  its  composition, 
nndit  will  peel  off  and  MOW  away.  In  some  of  tne  clays 
the  massee  of  leaves  are  so  decayed  that  they  cannot  be 
iceognised,  and  sre  not  worth  our  collecting. 

Where  the  preservation  is  j;ood  we  can  readily  distin- 
tinguish  tlic  various  original  textures  of  the  leaves  by 
comparing'  their  >;cneral  aspect  and  colour  both  among 
themselves  and  »uh  cxistinij  forms.  For  instance,  those 
which  are  thuk,  such  as  evergreens,  thin,  as  convolvuUis, 
hard,  such  as  oak,  or  soft,  such  as  lilac,  or  even  velvety, 
such  as  the  common  phlox,  can  all  be  recognised.  Their 
colours,  in  most  of  the  beds,  vary  from  buff  to  brown,  but 
I  need  hardly  tell  you  that  in  DO  case  have  we  any  of  the 
fteen  colouring  of  tbe  leaves  pfcaerred.  Whilst  these 
varioos  shades  of  dark  buffs  and  browiM  are  in  many 
caaet  the  result  of  chemical  change  that  hat  taken  pLice 
after  the  leaf  was  covered  up,  yet  t  bdieve  that  in  many 
cases  this  change  had  occurred,  at  least  partially,  before 
the  covering  up,  just  as  we  saw  a  few  weeks  ago  the 
ehangtd  cido  irs  ol  the  'aihn  leaves  of  autumn. 

In  the  darker  clays  the  remains  are  black  and  com- 

kAppitnutis 
^.tSAty/.SMtkw 


pletely  carbonised;  where  this  is  so  the  finer  venation  is 
indistinct  and  the  remains  difficult  to  save,  so  that  we  may 
discard  them  unless  the  outline  of  the  leaf  is  of  unusual 
form.  The  darker  browns,  I  take  it,  indicate  hard  and 
evergreen  leaves  ;  for  inMano^  the  liMirtl-like  leaves  are 
always  of  a  deep  colour,  whilst  both  the  thin  and  tbe 
succulent  leaves  are  always  of  light  colour,  as  in  the 
leaves  which  we  suppose  to  be  fig,  some  species  of 
smilax,  &c. 

No  other  colours  have  been  met  with  with  one  rcmark- 
alile  exception  ;  fragments  of  a  reed-hke  aspect  are  found 
of  a  deep  violet,  suming  tbe  surrounding  clay  mauve  for 
a  oomsideiable  distance. 


>  Lactnra  in  conntclioa  •idt  ih« 


Fic  4  — I.KAVRs  nr  niC'iTvi.frcv,  fh  iv  thk  Lowki  B*r.«iioT  Phm. 
I   and   I,  Kagui :  3.  L.«uru»:  4.  Acer;  5,  Alalia  (f) :  6,  SUaocarput; 
7.  Dnraudia ;  8.  Quocw. 

I  next  call  attention  to  the  shapes  of  these  leaves ;  the 
most  cursory  examination  shows  that  the  differences  in 
shape  are  very  great.  Here  are  drawin|^  of  palmate 
leaves,  leaves  resembling  in  general  shape  the  beech,  the 
sub-tropicsl  Dryandra,  which,  though  unfodtiliar.  have 
been  probably  seen  by  most  of  you  in  the  warmed  nousss 
at  Kew  ;  laurel-hkc  leaves,  a  tropical  kind  of  oak,  maple, 
smilax,  aralia,  yew,  palms,  and  a  fern.  These  have  been 
selected  to  show  tbe  great  dlvetnty  la  tbe  shapes  which 
existed. 

.Most  people  are  f;uniliar  with  the  process  of  skeleton- 
ising leaves- that  is,  the  removal  of  the  green  part,  and 
the  preservation  of  what  is  called  the  skeleton.  I  have 
here  a  large  case  of  leaves  so  prepared  by  Mrs.  J.  £. 
Gardner,  and  whidi  may  be  examined  at  the  close  of  die 
lecture. 

I  would  next  draw  attention  to  some  leaves  of  tieeiw^i^ 
are  well  known  as  now  growing  in  England.  In  theae  a 
continuation  of  the  leaf-stalk  can  clearly  be  distinguished 

running  through  the  leaf,  wh^  is  commonly  called  the 
mid  rib.  [The  mid-nbs  in  two  diagrams  wire  co  cured 
nd  ]  Those  running  from  the  prmiary  tibs  aic  called 
s.ton.iiiry  ribs  (coloured  blue).  There  arc,  again,  running 
from  these  many  smaller  portions,  which  are  called  the 
network  of  the  skeleton.  In  some,  as,  for  example,  the 
planemce,  there  are  three  primary  tibs ;  in  a  few  leaves 
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there  are  more.  In  semep  tbeie  pcincipMl  ribs  w  very 
urong,  and  form  promiaent  features ;  in  others,  as  in  the 

convolvulus,  ibey  are  but  slight.  Some  of  these  secondary 
ribsiun  siraight  to  the  margin,  and  in  other  cases  they  are 
ciir.til.  Aj;:iin,  in  sotiie  they  run  ri^lit  out  to  the  extremity 
of  the  margin,  as  in  the  elm  ;  and  iti  others  they  are  curved 
hack,  as  in  the  li-.  These  are  things  tO be  fUNiccdy  which 
it  wdl  be  seen  are  of  consequence. 

I  wish  now  to  refer  to  the  chiracter  of  the  margins  of 
the  leaves.  Here  is  a  dr.iwiDg  of  a  fig  leaf  in  which  a  per- 
fectly smooth  margin  will  be  observed  ;  whilst  the  elm  is 
saw-like,  or  urraUd,  as  botanists  call  it  In  the  dryandra 
dM  Biargin  is  deeply  notched,  wbikt  in  a  stiange-looking 
form  (Stenocarpus)  tbe  edge  is  nariudlf  lobcd ;  ia  the 
case  of  some  palmate  leaves  the  edge  is  smooth,  as  in  the 
passion-flower,  or  serrated,  as  in  the  fossil  aralia.  Those 
who  have  paid  any  attention  to  leaf  form,  have  no 
doubt  observed  that  leaves,  even  from  the  same  plant, 
differ  in  some  of  these  characters.  This  constitutes  one 
of  liic  Kf'eatcst  difficulties  which  presents  itstlf  to  the 
botanist,  in  the  endeavour  to  decide  by  comparisons  to 
what  plants  the  fossil  remains  probably  belon:;;ed.  Still, 
there  are  numbers  of  specimens  with  which  wc  have  to 
deal  {nesenting  forms  so  nnmistakaUy  alike  that  we  are 
able  to  group  tbem  together ;  and  even  patting  on  one 
side  OMiiy  fossil  forms  about  wbieb  we  must  feel  consider- 
able hesitatioiii  then  still  iciiiala  avast  somber  about 
wbidi  we  can  reel  fittle  hesitation  as  to  the  value  of  die 
comparisons. 

It  is  worth  while  to  point  out  that  when  we  compare 
these  leaves  with  the  existing  flora  and  contrast  in  like 
manner  the  plants  of  the  coal  period  with  the  existing 
vegetation,  we  see  that  there  is  a  much  closer  resem- 
blance between  these  plants  and  the  present  plants  than 
there  is  in  the  case  of  coal  plants.  That  is,  that  in  these 
forms  we  have  a  nearer  approach  to  the  existing  state  of 
things  than  there  was  in  the  coal  period,  a  matter  wbieb, 
in  viewing  the  evolution  of  plant  life,  cannot  be  over- 
looked,  whatever  may  be  the  value  to  be  set  on  such 
evidence.  Those  who  know  anything  of  the  plants  of  the 
coal  period  are  aware  that  we  find  there  gigantic  forms  of 
which  we  have  only  dwarf  representatives  at  the  present 
time.  The  princip.-U  of  these  forms  are  gigantic  horse- 
tails or  I'.quisitace.i-,  great  lycopods,  as  the  I.epido- 
dendron  and  Si^jillana,  and  tree  ferns,  all  very  unlike  the 
representatives  of  these  grciips  now  living;.  Here,  how- 
ever, the  resemblances  to  the  existing  vegetation  is  close, 
not  only  in  the  arrangement  of  the  ribs,  but  the  size  of  the 
Inves,  and  also  in  those  cases  where  we  have  groups  of 
leaves  jeiaed  bgr  twigs,  the  method  of  attaebnent  is 
staHar. 

To  detenaiae  to  what  kind  of  plants  each  of  these 
leaves  bdoag*  it  a  nuttter  of  coosiaerable  diiBcaltv  and 
requires  an  extensive  knowledge  of  the  plants  now  living 
on  the  earth.   Although  we  have  collections  of  growing 

plants  from  difTcrent  parts  of  the  world  in  various  con- 
servatories, tuch  as  at  Kew,  it  is  on  the  dried  spccimenn 
brought  home  by  travellers,  or  sent  from  .ibroad,  that  we 
mainly  have  to  depend.  How  frcquenily  leaves  closely 
resembling  each  other  but  bclongin;^  to  plants  of  widely 
different  kinds  are  met  with,  the  cirtful  student  of  botany 
knows  well,  it  requires  a  comparison  by  a  skilled  eye  -of 
the  most  minute  details  to  arrive  at  condasions  on  whid 
any  aeliaace  may  he  placed. 

The  work  of  compaiison  of  this  immense  number  of 
leaves  is  necessarily  a  work  of  considerable  time,  and  is 
still  in  progress,  hot  some  oonclnsions  have  already  been 
arrived  at.  I  call  your  attention  to  a  large  group  of 
growing  plants,  from  the  conservatory  of  Mrs.  J.  E. 
Cardner,  which  illustrate  the  kind  of  foliage  existing 
in  En^jland  in  the  Eocene  time.  Those  who  have 
paid  attention  to  this  subject  will  not  doubt  that  these 
are  paims ;  these  are  unmistakable  ferns  ;  botanists  are 
apeed  that  this  fiMrm  is  undoubtedly  leCemble  to  the 


group  to  wbich  tkit  dryaadia  bdoo|eB ;  thb  may  «^ 
almost  catainly  be  referred  to  the  beech  tribe ;  this 

doubtless  belorgs  to  the  satrc  tribe  as  the  pea;  thi<! 
is  an  aralia  ;  this  an  acer  or  maple  ;  this  a  laurel,  and 
this  a  )ew.  Specimens  of  elm,  acicia,  chcstnur,  great 
aroids,  as  well  as  hundreds  of  other  fi)rn»>;,  have  been  ob- 
tained,some  ol  the  coitii).irisonsof  which  h  ive  already  been 
determined,  and  some  few  are  of  forms  which  appear  to 
have  no  living  analogies  whatever.  There  are  also  count- 
less fruits,  many  of  which  can  be  recognised  as  like  those 
now  existing ;  a  few  flowers  too  have  been  met  with. 
These  fruits  are  of  mat  aisistanoe  in  telling  us  what 
plant*  were  living  at  the  time,  as  thqr  are  compand  sritb 
greater  certainty  than  tfm  kwes  can  bft 

I  have  mentioned  the  cabinets  in  the  Loan  CoHec- 
tion ;  dose  by  is  a  cabinet  which  contains  the  collection 
made  by  Baron  von  Ettin^jshautcn,  and  although  time 
does  not  permit  me  to  do  more  than  allude  to  them,  I 
would  just  mention  that  collections  of  an  approximately 
similar  geological  age  have  been  made  from  .Sivii^erland, 
Italy,  Greenland,  and  Austria,  so  that  taking  together  all 
these  localities  we  get  a  fair  notion  of  what  was  the  vege- 
tation of  the  period  which  geologists  call  Eocene.  You 
must  remember  geology  is  a  stray  only  of  this  centuiy. 
Interest,  at  first  small,  spreads  now  over  all  £uiope,  and 
gradually  records  of  past  vegetations  of  different  afes  are 
being  bfoqglit  to  light  and  compared. 

I  would  say  a  word  or  two  by  way  of  expIanitfoD  of 
the  origin  of  the  different  colours  of  the  sands  and  clays 
which  have  been  mentioned.  The  yellows,  buffs,  and  reds, 
which  form  the  prev.iilmj;  colours  of  the  lower  series,  owe 
their  orij^in  to  iron  in  various  chemical  conditions.  The 
granite  from  which  they  were  derived  contains  sufficient 
iron  to  account  for  iron  being  in  solution  in  the  streams 
by  which  they  were  deposited.  The  different  co'.ours  of 
the  different  oxides  of  iron  are  here  shown.  The  anhydrous 
sesquirndde  is  of  a  deep  tinge  :  the  hydrous  sesquioxide 
gives  a  yellow  colour.  [A  successful  experiment  was 
then  made  with  a  latge  glass  jar  of  rain-water  with  dis- 
solved grqr  granite  held  in  suspension.  To  show  the 
amount  of  iron  present  in  the  gVaaite,  a  little  ammonia 
was  added,  wbich  changed  it  to  a  dark  colour.  The 
green  oxide  thus  obtained  would,  on  evaporation  of  the 
!  water,  take  another  degree  of  ox)>;en  and  chan'.je  to  a 
S  bright  red  sesquioxide.  This  rc<l  oxide  was  produced  in 
a  second  jar,  and  shown  to  be  the  same  as  the  colouring 
matter  of  the  red  clays  ]  Dc  la  Heche,  in  his  researches  in 
theoretical  gcoloj-y,  alludes  to  the  f  ict  that  pipe-clays  of 
similar  colours  arc  now  being  deposited  in  some  of  the 
lakes  of  North  America. 

Whilst  some  of  the  dark  colouring  of  the  darker  clays  is 
due  to  iron,  that  of  some  of  the  raididUe  days  may  be  due 
to  the  fact  that,  whilst  these  beds  were  being  deposited, 
the  source  of  4tm  stream  was  omdng  from  a  district 
farther  north,  cutting  perhaps  across  Uie  Someraetshtte 
and  Gloucestershire  coal-field. 

Thcque-iion  may  pcrha|>K  have  presented  itself  to  your 
minds — ho-v  is  it  possible  that  tiic  trofjical  forms  of  »li;ch 
we  have  spoken,  such  as  the  piihn,  iiroLis,  citilut,  vVi;., 
could  have  grown  alongside  of  the  apparently  temperate 
forms,  such  as  the  oak,  thn,  bcah,  and  others.  Time 
docs  not  allow  that  1  should  go  at  any  length  into  the 
explanation  of  this ;  but  I  may  just  remind  you  that  m 
the  long  geological  record  of  the  beds  found  in  England, 
there  are  to  the  geologist  unmistakable  indications  of 
many  changes  in  dimate.  Futtber,  astronomers,  having 
calculated  the  path  of  the  revolution  of  tne  earth  in  ages 
past,  tell  us  that  in  successive  periods,  each  consisting  of 
about  a6,oco  years,  each  hemisphere,  northern  and  south- 
ern, has  been  successively  subject  to  repeated  cyclical 
changes  in  temperature.  There  have  been  for  the  area 
which  is  now  England  many  alternations  of  long  pertods 
of  heat  and  cold.  Whenever  the  area  became  warnur, 
tlw  deacendanti  of  semiptiopical  fbcma  would  gradually 
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fttitbor  and  further  north,  whilst  the  desoendaats 
of.ooJdploving  plants  would  retreat  from  the  advaadag 
tenipenUinc;  Via  versi^  whenever  the  aica  became  gjn^ 
dnUr  colder,  the  heat-loving  planti  would,  flroin  one 
gemaBitioa  to  another,  retreat  further  and  further  south, 
whilst  the  cold-loving  plants  would  return  to  the  area  from 
which  their  ancestors  had  been  driven  out.  In  each  case 
there  would  be  some  lingering  remr»at>ts  of  the  rctrcatinj; 
vegetation  (though  perhaps  exiitmg  with  (lltninished 
vigour),  growing  alongside  of  the  earliest  arrivals  of  the 
incoming  vegetation,  Such  is  a  possible  explanation  of 
our  fiodiog  these  plant  leinains  coniingled  together.  It 
BMIfftitOOkbe  borne  in  nund  that  1:  is  not  SO  much  the 
ntean  tenpemture  of  a  whole  year  which  affects  the  possi- 
bilitjr  of  pumts  grwriDg  in  any  loeaUty,  as  the  hct  of  what 
are  the  extremes  of  summer  and  edntcr  tenperatnic;  For 
example,  one  place  may  have  a  mean  whiMsr  temperature 
of  so%  and  a  summer  one  of  70* ;  whOe  another  place 
might  have  a  mean  winter  temperature  of  zo%  and  a 
summer  one  of  100°,  and  yet  both  have  a  mean  annuiil 
temperature  of  60'.  In  Cornwall  the  maiden-hair  fern 
groKB  in  sheltered  localities  because  the  wiater  tempera- 
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tore  never  daki  to  the  point  that  wonid  eanee  Its  de- 
struction. Again,  at  that  most  charming  spot  in  the  west 
of  Ireland,  Glengariff,  the  arbutus  still  forms  an  abundant 
underw(X)d  ;  ana  the  Irish  filmy  fern  flourishid  in  many 
favoured  simts  until  quite  recently,  when  the  modem,  too 
comfortalilf  i.ccles  Hotel  has  retained  tourists  in  the 
district,  who  have  tuthlessly  carried  off,  as  reminiscences 
of  a  pleasant  holiday,  this  which  was  ooe  of  the  most 
attractive  features  to  the  botanists. 

These  beta,  which  seem  so  simple  when  laid  out  in 
diacrams,  are  the  results  of  loiw-cootimied  and  careful 
work ;  but  you  may  take  mv  word  for  it,  lowing  enjoyed  the 

Eleasure  daring  njr  hoUdays  tat  naay  eammeia,  that 
unting  for  fossils  is  a  fine,  healthy  and  active  exercise. 
As  regards  this  particular  district,  let  mc  tell  you  some  of 
my  experiences.  Fossils  are  not  to  be  obtained  here 
w  iiliout  hard  work  ;  the  steep  and  crumbling  cliffs  have 
to  be  (  limbed,  and  most  diligent  search  has  to  be  made 
for  indic.iiKins  of  them.  Fifty  times,  ;iLrh.i[>s,  the  clitf 
may  be  laboriously  scaled  to  examine  what  appears  from 
the  beach  to  be  a  pnunisiag-looUDg  patch  of  day,  to 


result  only  in  disappmntment ;  either  the  clay  turns  oat 
to  be  too  sandy,  and  the  impressions  valueless ;  or  it  coik- 
taint  nothing :  or  it  is  found,  on  Bearing  il^  to  be  in* 
aecessible.  But  supposing  well-preserved  »&impretsions 
reward  the  search,  a  secure  footing  has  first  to  be  cut  with  ' 
a  light  pickaxe  ;  then  the  sands  or  clays  overlying  the 
leaf-bed  have  to  be  removed  by  sp.Tde  and  pick-  real 
navvy's  work  this — then  to  get  out  blocks  lar^je  enough 
to  contain  the  palm-leaf  shown  in  this  drawing,  which  is 
only  enlarged  twice,  the  leaf-bed  has  to  be  undermined 
to  a  depth  of  five  or  six  feet,  a  difficult  operation  requiring 
patience,  and  the  then  hanging  mass  of  clay  has  to  be  cut 
off  with  the  pick,  being  too  plastic  to  break  away  by  iu 
own  weight  When  nearly  cut  through,  it  gradually  breaks 
away,  and  falls  gently  on  to  the  platform  prepared  for  it 
underneath.  The  blocks  thus  obtained  are  lomettroee  too 
Urge  for  three  or  four  men  to  tilt  over.  The  method  it 
then  to  leave  them  to  dry,  a>i  when  wet  the  clay  will  not 
split  to  disclose  the  leaves.  It  is  then,  I  can  assure  you, 
that  I  esteem  myself  fortunate  if  some  toj  curious  excur- 
sionist, or  enthusiastic  townsman,  does  not  arrive  during 
my  absence  with  a  hammer  to  brtak  the  blocks  up.  So 
great  has  been  the  curios  ty  excited,  that  fossilizrrs  have 
so  far  forgotten  their  sense  of  justice  as  to  get  up  at  day- 
break to  appropriate  the  result  of  my  work  had  not  the 
faiihAd  ceast-guardaBMOf  with  a  keeaer  aeaae  of  janiea^ 
been  near. 

Wet  weather  of  course  puts  a  stop  to  operatioait 
buries  the  working  in  mud  and  «and,someiimes  two  or  three 
feet  deep  even  in  a  single  night,   when  the  workings  ate 

as  far  on  from  your  hcadqii.arters  as  at  Foole  Harbour,  and 
the  specimens  heavy,  a  boat  is  necessary  to  convey  them 
home.  The  most  enjoyable  moments  are,  perhaps,  tlioiC 
occupied  in  splitting  the  blocks,  as  one  then  shares  what 
I  should  suppose  to  be  the  excitement  of  gold-workers, 
except  that  gold-finding  must  be  more  monotonous,  as  ia 
this  case  no  one  can  say  what  sort  of  treasure  ma>  reward 
us  neat.  Anyhow,  it  is  a  recreation  strongly  to  be  recom- 
mended to  those  who  like  healthy  exercise,  freedom,  and 
the  sea. 

[A  large  and  heavy  block  of  mains  was  dwa  split,  in 
illustration  of  this  part  of  the  lecture,  and  a  layer  sbowiog 

hundreds  of  leaves,  exposed  for  the  first  time  to  view.] 

I  have  now  endeavoured  to  give  you  as  accurately 
as  I  can,  the  absolute  facts  as  far  as  we  can  learn 
them,  respecting  the  conditions  under  which  these  beds 
were  deposited,  the  sources  from  which  the  material 
was  derived,  and  so  far  ais  we  can  tell,  by  comparison 
with  existing  vegetation,  what  were  the  trees  of  which 
these  leaves  are  the  records,  and  also  the  climatal  con- 
ditions under  which  they  grew.  We  may  now,  in  con- 
clusion, allow  our  imagination  to  come  into  play,  a  sdea- 
ti&c  use  of  the  imagination,  I  hope  it  is,  while  we  picture 
to  ouisdves  the  appearance  of  this  area  during  the  lima 
these  beds  were  bnag  fonned.  The  changing  force  of  the 
streams  and  their  dncctioos  varying  from  ttroe  to  time, 
would,  as  wc  have  already  said,  frequently  undo  the  vorit 
of  accumulation  which  had  been  previously  done. 

\S'e  have  reason  to  believe  that  there  was  here  a  widlli 
of  valley  closed  in  to  the  north  by  the  chalk  hills  which 
are  still  represented  by  the  chalk  range  of  North  Hamp- 
shire and  Wiltshire,  and  on  the  south  and  east  by  accu- 
mulations forming  the  lagoon  barrier  of  which  I  have 
spdcen.  The  course  of  the  stream  was  from  west  to  eaut. 
To  the  east  was  the  sea,  to  the  west  was  the  valley  of  the 
sueam,  about  lone  of  the  conditions  of  which  we  are 
necessarily  uooertata,  in  consequence  of  the  changes  from 
upheaval  and  denudation,  which  haveciteasivcly  modified 
that  district.  When  the  streams  were  from  the  rainy 
seasons  swollen  they  moved  along  at  a  r.ipid  rate,  sweep- 
ing away  previously  deposited  beds  and  also  bringing 
down  coarse  quarts  grit  and  blocks,  which  formed  the 
gritty  beds  of  which  I  have  spoken.  When  the  streams 
were  not  so  violent  then  there  were  doubtless  frequently 
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repeated  sccnr«!  such  I  will  now  attempt  to  describe  to 
yo!j.  In  this  idc.il  picture  I  have  endeavoured  to  depict 
what  I  consider  to  have  been  the  state  of  thinf,''^-  Here 
we  have  the  valley  (  f  the  river  sornc  .•■ix  or  .scvi  n  mi]i-s 
broad.  The  streams  reduced  to  streamlets  meandering 
through  drici!  anil  h  irrcn  sand-banks.  Among  them  are 
more  elevated  patches — islands,  il  we  may  use  the  tenn— 
islands  Maodii:^  up  from  the  general  expanse  of  sand,  and 
ia  tome  cases  actual  islands  in  the  sense  that  they  were 
turrotinded  Ity  water.  Here  and  there  pools  of  water, 
some  almost  atacnaat,  othecs  fed  by  minute  streamlets. 

Looking  at  the  scene  from  a  tonthem  standpoint  we 
should  see  to  the  north  the  distant  dialk  nnge.  Whilst 
a'cng  the  shore  of  the  opposite  hank  of  the  valley  we  could 
\\\\\\  some  ditrtculty  tleieci  the  various  fomis  nf  vcj;;rta- 
tioii,  which  we  should  see  with  greater  clearness  in  the 
mote  immediate  foreground.  In  this  valley  a  sinj,'ular 
stillness  must  have  prevailed,  as  no  trace  of  animal  life 
whatever  has  been  found,  exi  cpt  a  feather  and  a  few  insect 
wings  blown  in  from  the  southern  bank. 

Of  the  following  at  least  we  are  pretty  sure,  and  of 
numerous  others  we  can  be  almost  sure,  but  there  are 
indications  of  very  many  besides,  the  relatiossbips  of 
which  are  at  present  Imt  imperfectly  defined. 

Here  we  should  see  the  g«aeelal  foa-pafan  and  the  fcadier 
palnis.addinK  softness  to  the  view  bjr  their  degantly-curved 
and  drooping  leaves,  laurel  and  dwarfed  oak,  stately 
beeches,  clumps  of  feathery  acacia,  trelliscd  and  fc5tooncd 
with  smilax,  the  trailin[;  aroid,  with  its  large  and  glossy 
foliage  and  an  uniierL;iciwthof  Mmtosa  a-id  of  cypress  in  the 
swampier  ground,  ami  variations  in  colour  caused  by  the 
foliage  of  cinnamon  and  tig,  and  the  ground  clothed  with 
ferns  an<i  sctiges.  On  the  barren  sands  of  the  distant 
valley  aie  growing  clumps  of  giant  and  weird-looking 
cactus.  It  is  not  difilcult  to  picture  to  ourselves  the  view. 
(See  Fig.  2.) 

All  this  beauty  is  gone.  We  have  nothing  but  these 
records  of  what  must  have  been  a  view  of  great  loveli- 
ness, which  only  the  toil  of  the  geologist  can  even  faintly 
reprodnce. 

**  TheMDs  are  shxlows  and  they  flow 

From  form  to  f  .rm,  and  nothing  jtanrl? ; 
They  meU  like  mist,  the  solid  laniU, 
Like  clouds  ihey  shape  theiniclves  and  go. 

•*  There  rolls  the  deep  where  grew  the  tree. 
O  Farth,  what  chanj^cs  h.-l^t  thou  ?een  ! 
There  where  the  lo  .g  street  roarr,  bath  been 
The  Millncss  of  the  cenual  sea." 


Ti/E  REPORT  ON  THE  AUSTRIAN  NO  VARA  " 
EXPEDITION 

A FEW  days  a^o  Admiral  v.  WiillerstorfT  Urbair,  late 
Commander-in-Chief  of  the  Austrian  i<ovar,i  Explor- 
ing Expedition,  had  an  audier.cc  of  the  Emperor  topiescnt 
to  his  Majesty  the  final  r.-|)ort  on  the  scientifu-  results  of 
this  great  cxploiing  cruise  round  the  world.  It  has  rc- 
quire<l  about  seventeen  years"  serious  labour,  and  has 
cost  nearly  13,000/.  sterling  to  complete  this  important 
scientific  work,  embracing  18  vols.  410.  and  3  vols.  8va, 
and  containing  the  anthropologicalt  botanical  fiakgical, 
xooiogical,  physico-natitical,  statistico-commfrcial,  medi- 
cal, and  descriptive  parts. 

The  aanattve  of  tbe  expedition,  written  by  Dr.  Karl 
von  Sdwner  (an  author  also  weU  known  in  England,  and 
at  present  attached  to  the  Austro-Himgarian  Embassy  in 
London),  has  mci  with  such  a  success  that  live  editions 
have  !if:en  jniblishcd  and  more  than  39,000  copies  sold. 

The  most  interesting  of  the  purely  scientific  publications 
is  the  geological  part,  by  Dr.  Ilochstcttcr,  which  gives 
the  most  complete  description  of  the  geology  ct  .Sew 
Zealand,  the  author  having  been  the  first  naturalist  who 
thoroughly  explored  these  antipodean  islands,  and  be  has 


carefully  examined  and  described  its  gold  and  coal  de- 
posits. The  statistico-commercial  part,  by  Dr.  Karl  von 
Scherzcr,  has  become  quite  a  standard  book  on  the 

Contnu-nt. 

The  price  of  the  complete  series  being  very  high  (391 
florins,  or  nearly  40/.  sterling),  the  Emperor  has  given 
permission  that  a  considerable  number  of  copies  of  this 
most  valuable  publication  should  be  given  away  to  public 
institutions  and  libraries  in  the  empire,  as  well  as  in 
foreign  countries,  and  as  the  Novara  has  met  wMi  n 
jNuticuUurly  kind  reception  in  tbe  Britirii  cokoies,  the 
libraries  of  these  have  been  oonsidafed  first  in  tlie 
list  of  redplenU  of  this  great  national  wotk,  wUdi  is  a 
monument  of  scientific  invcst^ation. 


THE  CYCLONE  WAVE  IN  BENGAL 
A  N  interesting  correspondence  on  this  subject  has  ap- 
pc.ared  in  the  Times  during  the  hst  few chiy^ evincing 
generally  on  the  part  of  the  correspondents  an  earnest  effort 
to  arouse  the  public  mind  to  a  sense  of  the  necessity  01 
somethiiy  being  dime  towards  mitigating  the  calamitous 
results  or  such  ocauteoees  in  the  ftiture.  The  subject 
being  one  that  must  sooner  or  later  be  faced,  it  is  beside 
the  question  to  point  to  the  destructive  flooding  of  the 
Thames  as  a  proof  that  the  Government  of  India  does 
not  ditter  ).;re.uly  in  such  matters  from  s-niilar  authorities 
at  home. 

As  regards  the  nictrnrokiL'y  of  this  important  question, 
three  line-s  of  inquir\  .stand  [irominently  out  as  railing  for 
special  and  extended  invest ijjation.  The  lirst  of  these  is 
a  thorough  discussion  of  the  storms  of  the  Day  of  Hcngal, 
or  a  continuation  of  the  work  under  this  head  which  has 
been  ably  begun  by  Mr.  Ulanford  mid  Mr.  Wills  on.  The 
second  line  cf  inquiry  is  the  cause  or  causes  which 
originate  the  cyclone  wave  and  determine  the  course  it 
takes— a  subject  on  which  we  cannot  be  said  to  have  any 
inlbrmatioa  at  present,  all  that  is  or  can  be  said  being 
litde  niore  than  unsatisfactory  conjectures.  To  carry  out 
these  inquiries  with  the  fulness  and  with  the  detail  re- 
quir;  d  tn  ensure  a  successful  handlin;^'  of  the  subject 
add1t1nr.1l  stations  must  be  established  and  the  taking  of 
meteorolo^iLal  observations  must  be  more  extensiv  ely  and 
frequently  done  than  is  noiv  the  practice  ou  board  the 
ships  which  navigate  the  Bay. 

The  third  line  of  inquiry  is  the  systematic  inauguration 
of  a  meteorological  survey  of  the  Bay  of  Bengal  and  its 
shores,  with  a  more  strict  reference  to  its  storms,  by  having 
tirst-class  meteorological  stations  established  at  Trinco- 
malee,  Madras,  Vizagapatam,  False  Point,  Sanger  i»i^nd| 
Chittagong,  Akyab,  Cape  Negrats,  the  Andaman  and 
Nioobar  Islands,  these  stations  having  a  fiill  equipment  of 
instruments,  including  in  each  case  a  continuously  regis- 
tering barometer  and  anemometer.  With  these  instru- 
ments the  la*  of  the  diurnal  oscillation  of  the  barometer 
and  of  the  changes  in  the  direction  and  velocity  of  the 
wind,  includinjj;  ine  variations  with  season,  would  become 
known,  and  any  deviation  therefrom  which  may  happen 
to  occur,  could  be  telegraphed  at  once  to  the  head  office 
at  Calcutta.  It  may  be  regarded  as  absolutely  certain, 
that  no  long  time  would  elapse  before  the  nature  of  the 
disturbing  force,  cyclonic  or  otherwise  revoiled  bjr  the 
anomalous  readings  of  the  barometer  and  anemometer 
would  come  to  be  correctly  interpreted ;  and  with  the  aid 
of  liequent  telegrams  from  tbe  whole  circuit  of  staiioos; 
so  WW  inteipr^ed  that  the  si^eriateBdent  at  Calcutta 
would  have  no  difliculiy  in  kcaliaing  the  cyclone,  its 
(rack  and  rate  of  progress  would  be  so  certainly  known 
that  warning  could  be  sent  to  the  coasts  threatened  by  it. 

This  system  of  storm  warnings  must  not  be  contbunded 
with  that  practised  in  (irc.st  Uritain,  in  which  no  refined 
system  of  observatious  is  c.illc<l  into  play,  and  :n  which 
no  accurate  knowledge  of  mean  periodic  Lii.in.;cs  is  re- 
quired.  What  is  chiefly  required  in  this  country  is  a 
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vigibnt  onflook  for  what  may  be  called  d»  groner 

changes  of  atmospheric  pressure  and  of  the  wifid,  atid  a 
very  moderate  knowledge  of  meteorotogy  for  their  in- 
terpretation. So  clearly  is  this  the  case  that  notwith- 
standing the  grcit  advances  made  by  ii.eteorology  in 
recent  years  no  progress  has  been  made  in  this  country  in 
issninjj  warnii,j;s  o)  the  approach  of  storms,  since  the 
number  of  Ut-A\  ;;li1ls  ;o  of  Pcaufort-scalc)  of  whicli 
warnings  have  been  sent  are  still  somewhat  under  the 
percentage  of  success  attained  by  Fitzroy  in  1864. 

But  in  India  it  is  different.  Any  system  of  storm 
vamiags  there,  to  be  successful,  mtist  be  based  on  a 
refined  a^atem  of  Observation  carried  on  at  a  considerable 
number  of  stations  in  aodi  fmitions  as  we  have  pointed 
out— those  positfons  bebg  aelected  with  apodal  reference 
to  this  inquiry. 


OVR  AslitOtlOliSrcAL  COLUMN 

Am  Obsirvato»t  on  Etna.— Prof.  Tacchiiri  sAids  ns  a 
flota  read  beCon  the  Accadeniia  GioenJa  on  Sept^bM  22, 
1876,  ctitltted,  "  Delk  ooMmieiuB  ed  utilM  di  erigere  rail'  Etna 
una  S(a?ione  Astronomico-Mctcorologica,"  in  whiih  .ifter  tlc^crih- 
ing  his  experiences  during  a  brief  ascent  on  September  15  '6, 
he  expresses  his  views  n-ith  regard  to  the  establishment  and  mo^t 
desirable  fitting  of  aa  observatory  on  the  aiooiitein  to  be  mainly 
devoted  to  spcctreseopic  and  Bcteonlogieal  dfasemrtloas. 

Prof.  Tacchini  ascended  on  the  morning  of  Stptember  15 
from  Catania  to  the  station  occupied  by  a  party  of  the 
English  and  American  expeditions  on  the  occasion  of  the 
total  solar  edipie  of  December,  1870,  and  found  there  a 
diniimtiaa  ol  tewperataie  of  JsT  Centigrade.  H*  had  telen 
with  him  a  I>ol1(^nd.tc!c5coi>e  of  3J  inches  aperture,  a  spec- 
troscope of  strong  iIis[iersion  by  Tauber,  a  small  spectroscope 
of  J.inn-.cn,  an  aneroid  barometer,  thermometers,  and  a  pola- 
riscope.  At  loh.  30m.  a.m.,  on  the  i6ih,  a  few  detached  clouds 
only  being  present,  be  remarked  that  the  blue  of  the  sky  was 
Boch  deeper  than  at  Pakraio  or  Catania.  The  solar  light 
had  a  spedal  eharscter,  ft  aeemed  whiter  sad  ntoie  tnmquil,  as 
ttopgh  doe  toartificial  illumination  by  rnagnesium.  Viewing  the 
sua  rapidly  with  the  n.aVcd  eye,  it  was  seen  as  a  black  disc  sur- 
rounded by  an  aureoLi  of  limited  extent,  projected  on  the  bine 
groood  of  the  sky.  On  interposiiig  an  opaque  body  bclbre  the 
dfse  the  atntola  was  seen  belter  bat  always  limited,  and  the  pure 
blue  sky  terminated  the  same,  which  extended  to  rather  more  than 
half  the  solai  radius  ;  with  the  n.akcd  eye  it  was  difficult  to  judge 
if  the  aureola  was  of  equal  breadth  all  roand  the  di>c,  and  the 
only  thing  well  marked  was  the  diSineuoe  from  the  view  obtained 
at  the  letd  of  the  sea;  whOathtArliwdiBatlly  wUtiAahoat 
die  son,  on  Etna  It  remaned  bine,  aad  tte  aureola  acquiied  a 
better-defined  contour.  With  a  heliostope  the  aureola  was  much 
better  seen,  and  its  border  appeared  irregular,  and  as  though 
it  were  rather  more  extended  at  four  points,  which,  at  noon,  cor- 
responded to  the  extremities  of  the  vertical  and  horizontal  diame- 
ters  of  the  disc  At  3  after  iateituptioo  ftm  douds  which 
in  passing  rapidly  at  short  intervals  produced  a  striking  effect  by 
the  formation  of  a  stupendous  series  of  coloured  rinc;.  round  the 
sun  containing  all  the  gradations  of  colour  in  the  spectrum,  a 
plunoaenon  new  to  Pfof.  Tacchini^  the  Tsuber-spectrosoopc 
was  applied  to  the  telescope  fur  exatninaiioa  of  the  lolar 
speetROBt  and  the  dhserver  expresses  his  tarpiise  at  ^  luie 
definHlon  of  the  lines  and  the  extraordiaiuy  dhtilMtneiS  of  fta 
Khole  J  the  chromosphere  was  bright. 

In  the  evening  at  loh.,  the  spectacle  of  the  starlit  sky  was 
novd  and  enchanting.  Sirius  appeared  to  rival  Venus,  the  finer 
consteWrtieaa  acqth.^  aa  ahofelher  ^peckd  aspcet,  aad  the  ap* 
pearaaceofthe  Via  Laetca  waa  astoaading.  The  image  of  the 
planet  Saturn  waaadHinhhi  and  lih  piculfaurtties  of  the  ttiig 


aad  lidis  were  seen  to  mneh  gicaler  adnntsge  than  at  Fdeimoi 

shortly  before  leaving.  Venus  afforded  remarkable  proof  of  the 
rare  ijuality  of  the  iky  of  Etna.  The  planet  shtitie  With  a  power* 
ful  light,  which  cast  shadows  durint;  the  ascent  of  the  mountain  ; 
it  seinlillated  frequently  like  a  star.  The  telescope  showed,  on 
t&eaardMrt  past  of  the  phase,  an  oblong  spaee^  less  illuminated 
than  the  rest  of  the  disc,  which  Prof.  Taoddnl  says  was  "sicara* 
mente  una  macchia  del  pianeta." 

S;icc!T;t.L'Ji_:ic  ijli.ei vjtion-j  were  renewed  on  the  following 
morning,  when  the  sun  had  attained  an  altitude  of  The 
chromosphere  Was  "flUignificeat the  inveriion  of  thaaugBe. 
slumiadaf  1414  Ma  iniMediRtetyevldeat,  which  was  not  seen 
at  MerAo  Mh  die  litbe  tideseof)fe 

NVi-ii  rcfiard  to  the  proposed  observatory  which  Piof.  Tsodiini 
is  desirous  should  be  an  accomplished  fact  before  the  meeting  of 
the  scientific  bo'iies  at  Rome,  in  September  next,  he  i>rijp«ses 
that  it  should  be  erected  at  the  CSwiwa  di^pT '  Ingteti,  and  should 
be  named  after  Bellini,  and  that  it  should  belong  to  the  Univer- 
sily  of  t'atania.  lis  sui^t^rsts  that  it  oui;(:l  to  be  provided  with 
a  refractor  of  first-rate  quality  and  of  at  least  16  centim.  (a'>ont 
6'3  inches)  aperture,  and  he  advi.scs  that  while  the  meteorologi.' 
cal  instruments,  which  should  be  adapted  to  the  requirements  of 
the  day,  as  indicated  by  the  London  Codgfcsi^  Would  rethaitt 
const.inily  at  the  Bellini  f  il.  ervatury,  a  duplicate  mounting 
might  be  provided  for  tlic  refractor  at  soiie  spot  williin  the  Uni- 
versity of  Cat.ania,  with  its  proper  dome,  the  other  being  fixed 
on  Etna,  so  that  while  from  June  to  the  end  of  September  astro. 
iv>mica]  obesiialiuns  could  be  carried  on  upon  the  mountain, 
during  the  winter  they  might  be  nude  at  Cataahi,  wlwia  the  sky 
Is  a  very  good  one  ;  the  astronomer  would  tins  have  only  the 
object-glass  With  its  tube  to  transport  tn  and  fro.  Prof.  Tacchini 
further  suggests  tliai  accommodation  for  visitors  should  be  pro- 
vided, with  the  view  to  increasing  their  numbers,  and  that  a 
certain  pqrmaM  should  be  made  by  tben^  to  go  tomuds  the 
miintenanoe  of  the  Observatory  and  its  custodian. 

We  wish  every  succes,";  to  the  scheme  thu-;  en;. rf^rtir?.!!/ 
brought  before  the  Italian  authorities  by  Prof.  Tacchini,  and 

have  no  hetitatleo  la  picdktiiig  hnpottaftt  fdat  to  sdlsBce  bam. 

its  adoption. 

TtiF.  New  .StaK  or  1604. — ^The  vicinity  of  this  star's  place 
deserves  to  be  clo.scly  watched,  as  it  appears  by  no  means  im- 
prolMble  that  the  object  may  be  identified  amongst  the  tdeioopic 
•tars  actually  visible,  by  small  fluctuations  of  brightness,  whkh 
there  are  groumls  for  supposing  to  have  been  the  case  wlUl  the 
Sf>-called  new  stars  ol  'I'ytho  Brahe  and  Anthelm. 

The  best  position  of  Nova  1604,  is  no  doubt  that  deduced  by 
Prof.  Sdiuafdd  from  the  observatiouB  of  David  Fabricius,  found 
in  the  mm  mmtiut  U  FHtsdi's  cdirion  of  Keplei^  wwfca. 
Fabrldus  thtasured  the  distance  of  the  new  star  from  C  « 
Ophiuchi,  a  Aquilx,  and  a  Scorpit,  and  the  discussion  of  these 
mca'urrs  U  ads  to  (he  followinj;  j  Licc  for  1605  "O,  R.  A.  256" 45' 43" 
or  I7h.  7m.  2'9i>.,  N.P.D.  in'  4'  42',  with  probable  errors  of 

2XM.  and  ±  0-65' ;  this  position  brought  up  to  lS77^  is  R.  A. 
i7h.  23m.  i6s.,  N.P.D.  iii*aa'4'.  The aeaiast catdflg^ alar 
is  one  of  8*9  mag.  observed  to  Aigiknder*s  Sonthet*  Zones, 
Na  16872  of  Ocl'^rn's  reduction.!.  Kepler's  star  precedes,  ac- 
cording to  t-ciiiinfeld's  calculsiion,  25  ■3s.,  and  is  N.  about  O'S". 
There  is  a  ^tar  1213  mag.  preceding  Argelander's  star  i8*8s,  and 
1-6'  to  the  south,  saspicionsly  dose  to  the  iceorded  places  since 
the  probid>le  erron  ata  no  safh  goilfe  hi  sadi  i  ease  as  (Us. 
Chacomac  on  Chart  No.  52,  l.as  a  tenth  magnitude  in  about 
R.A.  i7h.  21m.  SOS.,  N.P.D.  in"  22'  for  1855,  \shich  is  not 
LOW  visible  or  was  not  last  summer.  But  the  locality  requires  a 
Stricter  and  more  systematic  eaaminatioo,  which  nay  Iw  sug- 

adequate  optical  pewar,  tffaen  dda  ngiau  of  dw  sly  la  ihwwwhif 

situated  h>r  obMtMhflfc 
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METEOROLOGICAL  NOTES 

m 

Storms  and  Floods  ok  the  Past  Six  Wkkks. — An 
txamin.-iiion  of  ihe  Daily  Weather  Maps  pabli.<hed  in  difl«nrent 
counlitfs  of  tiuropc  for  lhi%  p<r  1^  very  imtructivc.  The 
mo»t  commoa  ooarae  token  by  the  winter  >toiins  of  north-wectera 
Enrope  b  u  cartsly  or  aorUi-auterly  one^  and  the  trado  et 
their  centres  lie  somewlieM  between  Faro  and  Iceland.  Hence 
the  winter  climate  of  Ihe  British  Isles  is  characterised  by  sonlh- 
westerly  wit:'.,  ami  the  relatively  high  temperature  and  humidity 
which  tbey  bring  with  them  from  the  Atlantic.  This  stale  of 
iUagt  it  OCmfcWMlly  varied  by  the  centre  of  the  storm  passing 

hi  its  CHlalf  oowM  aooK  Ei«|inid»  Along  Uw 

1  eve*  sdlt  fkrtliertOB^  remftbig  in  casterlyud  nortberlir 

tat  places  situated  to  the  north  of  the  centre  track,  with 
tba  probable  accompaniments  of  sieel,  snow,  or  hail,  low  tem- 
pcntorcB,  chill  diiuling  raini,  ud  iMny  seat.  Since,  how  - 
cm,  tlw  •t«in<«enires  nsualljr  soon  pan  on  to  cattward,  the 
iteily  «{nda  aceompanying  them  are  geaeially  not  of  long 
continnance.  But  during;  tti(".c  p^'st  six  wecksi,  notably  from 
December  I  to  7,  16  to  24,  and  31  to  January  7,  the  cyclonic 
centres  have  had  their  course  in  the  south,  or  to  the  south,  of 
the  Brituh  Iskxtd^  and  oonsequently  easterly  and  Boitberly 
winds  have  prevajled,  putknlafly  in  the  north  of  Great  Britain, 
necgrclcnic  centres,  instSOdol  adv.m  injj,  .is ordin.-itiiy  happens, 
to  eastward,  oscillated  twekwsrds  an^I  I'orwarcis— to  eastward 
and  then  to  wesiwar^i,  to  north-wettwanl,  and  then  to  south- 
castwanl— beiog  thus  cootinually  for  days  togjMher  ia  the  south 
of  tlie  British  Islaad%  and  hence  the  peialslency  of  the  easterly 
winds  for  several  days  in  succesfion  in  the  north.  Finnlly,  since 
steep  gradients  prevailed  frequently  and  for  considerable  periods 
from  North  Tirilain  to  Norway,  Ihe  easterly  winds  acquired  a 
violence,  as  well  as  a  persistency,  almost  ttoprecedented,  strewing 
the  coasts  with  wrecks,  and  raising  hig^  tcmpestnons  scai^ 
which,  particularly  when  conjoined  sirtlh  the  high  tides  in  the 
beginninK  of  January,  damaged  harbours  and  other  property  to 
an  c\tcnt  fi>rlnn.-\lcly  of  rare  occurrence  in  these  island,.  As 
frequently  happens,  gradients  were  .ilso  steep  and  winds  violent 
over  the  Channel  and  the  south  of  England.  The  !>now  and 
raiaialls  wen  also  esceisive^  and  blocking  np  of  nilw^  and 
river  floodiogy,  with  the  Inconveniences  and  dliaiteit  ntteading 
them,  were  experienced  in  all  parts  rx,  cjit  the  norflMitit  of 
Great  Kritain.  At  many  places  the  rainfall  of  I)ecember  was 
the  heaviest  ever  recorded.  The  intimate  bearing  of  the  weather 
of  Scandinavia  and  Lapland  on  that  of  Great  Biitain»  sad  its 
great  sdendfic  Importtnce  in  forecasting  British  weather- a 
pomt  we  liave  on  various  ocrisiotu  insisted  on  in  this  journal — 
were  several  times  cotupicuously  illustrated  during  the  singular 
weather  of  these  six  wceiks. 

Physics  of  thk  .'Vti  antit  0<  f  vn. — Pr.  TSuys  Ballot  has 
auule  a  valvaUe  coatributioa  to  the  physics  o(  the  Atlantic 
Occnn  in  a  pnpcr  jot  pnUiahed  on  Its  aeaa  monthly  atmo- 
spberic  pressure.  The  anthor  wisely  groups  the  observations  for 
each  degree  of  latitude  along  the  outward  and  homeward  br>and 
routes  cf  the  Dutch  ships  on  ho.ird  wl- cU  the  ol.servaiii  ns  were 
made.  The  extent  and  laboriousness  of  the  work  will  be  umlcr- 
Hoodfnm  the  fact  that  tor  the  North  Atlantic  alone,  175,003 
observatuns  have  been  discnaied  for  the  ontwnid,  and  163,418 
for  the  homeward  bound  route.  We  diall  take  an  early  oppor- 
tunity of  reverting  to  tlic  suh'cct  of  tltis  paper  ;  in  the  meantime 
we  content  ourselves  with  bcaitily  recommending  the  pai>er 
more  paiticniarly  to  seamen,  fnm  iti  great  utility  in  nav^ptioo, 
sccinigthatit  gives  then  the  amiage  baaomtiie ptcmn  each 
nonih  for  each  d^ne  aloog  this  great  highway  of  commeror, 
whicli,  whfn  iateUlgntly interpreted  by  the  wind  which  happens 
to  prevail  at  the  tioM^  pals  them  in  possession  of  information, 
the  faBpoitMNe  of  tiMdi  f|  It  inpoMMe  to 


Wkatuul  Mafs  of  Gbbmamv.— The  Weather  Maps  of  the 
/^jnlr.Swm««via  the  nnnibeisibrJaBBMy,dnady  received,  gin 

oti  a  lar(;e  scale  the  b.^rometHccarveaadthc  hourly  direction  and 
force  o(  t!)c  wind  for  the  twenty-four  hoan  previous,  as  recorded 
by  the  self-registering  instruments  at  Hamburg.  The  value  of  such 
daU  ia  the  study  of  the  daily  changes  of  the  wesiher  it  is  uu' 
nf  irnsisiy  In  pobi  ovt  Thb  Office  has  also  begun  to  publish 
monthly  rAtmA  ef  the  weather  of  the  Continent,  of  which  those 
for  January  and  February,  1876,  have  appeared,  containing 
short  papers  by  various  well-known  meteorologists,  referring  to 
the  weather  of  the  month  ;  and  the  averages  and  extremes  for 
the  month  are  bricflytet  lucidly  discussed  for  all  the  stations  in 
Gcniaayt  and  te  ewayethsr  ststions  in  the  couatries  adjoining. 
A  tnb^Ue  dmt  ii  given  showing  fhe  tracks  from  day  to  day  of 
all  the  Bniopeea  storms  of  the  month. 

THUNOB*9TOUtS  IN  CSNTltAL  EtJROPS.— It  Wit  leCOtty 
shown  by  M.  von  Besold  that  there  Is  a  double  naximoB 

in  the  frequency  of  dimmer  thunderstorms  in  particular  re- 
gions of  central  Europe.  The  results  of  further  researches 
by  other*  <eem  to  point  in  many  cases  to  a  similar  lic- 
havioar  ia  hydromelcors  gienerally.  Thns  a  double  periodicity 
in  hailfall  has  been  dcnonslrated  by  M.  Prettncr  for  Kantlhea 
and  M.  Foumct  for  the  Rhone  Valley.  And  more  recently 
still  (/'•^'ii'.  Ami.),  Dr.  Hellman,  having  studied  the  rainfall 
in  North  Germany,  is  led  to  the  followmj;  crinzlusioris  :  -1. 
There  is  a  double  maximum  in  both  the  frequency  and  quantity 
of  ndn  la  tte  smaafer  iMialhs  in  North  Germany.  2.  The 
first  maximum  falls,  in  the  case  of  quantity  of  rain,  ia  the  iMjgia- 
ning  of  the  second  half  of  June  ;  that  for  frequency  of  rata  lathe 
beginning  of  June  ;  the  second  maxlnuim  for  bo'.h  cases  in  the 
middle  of  August.  3.  The  first  maximum  is  more  intense  in 
the  case  of  frequency  of  rain,  and  weaker  in  the  case  ef  qnar  J^. 
Dr.  Hellmann  oifen  aa  explanation  of  these  phtaoaMittj  for 
whidi,  however,  we  anul  leCer  to  the  original 

StTNsrora  and  Weather.— Prof.  Fritz,  of  Zurich,  has  shown 
fraai  a  eoapniisoa  of  anaual  mcteorolafsical  stalistiei^  that  the 
yean  diittngnished  by  a  mssdnum  of  solar  spots  coincide  very 

closely  with  those  years  roarkctl  by  exceptionally  severe  hail- 
storms, and  an  unusual  average  height  of  the  great  rivers.  Thit 
law  is  shown  10  1m  in  accordance  with  observations  made  during 
the  past  century  hi  all  latitudes,  the  special  periods  occurring  at 
tatemliof  eleseaj 


BIOLOGICAL  NOTES 

Chemical  Chanoks  Otsutvio  ouaiifG  PnocRsss  of  the 
Potato  DtsxAsK.— The  Rev.  J.  H.  Jellett  delidb  the  resolts  ot 

a  series  of  experiments  made  to  ascertain  (i)  whether  there  be 
any  development  of  sugar  during  the  progiesss  of  the  disease, 
and  if  «>  o(  wliat  kind?  (2)  whether  tlicre  be  any  perceptible 
change  ia  the  qoaality  of  nitrogen?  It  would  appear  that  the 
fint  stage  of  thedistaie  ia  the  taber  is  maifced  by  aa  iacretse  in 
the  quantity  of  the  nitrogen,  which  seems  to  attun  its  greatest 
value  before  the  stage  of  discoloration  of  the  tuber.  The  same 
^tnyeof  the  disease  is  also  market'  by  the  development  of  sugar, 
both  glucose  and  sucrose.  In  the  second  stage  of  the  disease, 
marked  by  a  great  increase  la  the  diwohHired  part  of  the  tohcr, 
the  part  which  remains  appareally  sonod  shotsa  no  iaercase  ot 
nitrogen,  hut  a  very  considerable  increase  in  the  qoaatity  of 
sugar,  whili'  in  the  discoloured  pirt  there  is  a  diminution 
both  in  the  percentage  of  nitrogen  and  of  sugar.  It  will 
be  reoMrked  that  the  development  of  the  sugar  contmnes 
for  a  considcnible  time  afler  the  aitrotea  has  attained  its 
nuDdnmm  value.   Mr.  JelTett  has  no  doabt  that  the  whole  of 

this  SliE^ar  is  fnrincd  by  the  onver-^^i  m  of  the  pOlatO  Starch, 

though  he  is  not  aware  that  there  is  any  known  Btthod  by  which 
altidiClAbetaadetopaMialoawRiee}  poolUytUtcaiNtBMir 
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be  pradMed  by  the  fnunee  of  the  fungus.  (/Vwf.  H.  IrM  Ata<i.t 
Vol  tL,  Seiiwfl.  Sdenee,  Jnraary,  1877.) 

COHMENSALISM  AMnNc,  Catfri'I!  l  ARs.— The  following  ex- 
tract fmm  a  kttcr  ficom  Pritx  Midler,  daled  lUjahy,  Bnuil, 
October  ait  l»s  <>■  ^7      bratlwr.  Dr.  Hemaiui 

MiiOcTf  «f  Lippstadt  :  — "  I  have  !.i!cly  liecome  acquainted  with 
itn  interesting  case  of  commenialiim  in  two  catcrpiiliri,  of  which 
I  inclose  a  photograph  taken  by  my  friend,  Scheidemantel. 
The  larger  catopillar,  with  red  head,  protected  by  loog 
bnuichy  stinging-Iuin  or  tboiw,  fWca  on  rndbeny  aad  other 
trees.  Like  other  caterpillars  protecte<l  from  mmfct  by  odour, 
stinging-hairs,  or  otherwise,  it  sits  on  the  upper  side  of  the 
leaves,  and  is  lighl-colourcJ,  the  lieaJ  red,  the  hairs  white. 
Acioa  its  back,  between  its  thorns,  there  »iU  a  small  blackish 
caterpillar,  protecting  UaeV  by  the  thorn  of  the  large  eom- 


pAuain.  I  look  off  llie  small  caterpillar  from  the  large  one, 
but  it  soon  occapied  again  the  same  plaM.  la  order  to  take  a 
j^wtognph  of  the  larger  cateipillair  wms  anrsthrtised  with 
cdwr ;  it  leuuined  again  smuewlut,  bnt  after  two  days  it 
died.  The  smaller  catcri>i!!ar  ha^  now  left  it  ■  place  and  t.iken 
refuge  on  another  catcrj  iliar  in  the  same  \iox ;  on  this  it 
sits  somewhat  farther  forw-.nl,  on  the  base  of  the  abdomen.  In 
its  former  host,  the  place  where  the  small  cate^Uar  lat  looks 
pd^  as  if  it  had  been  aeooicd.  The  small  caterpfflar  from 
above  cats  small  holes  in  the  leaf  on  which  the  larger  one  is 
aittiat.   As  far  as  I  know,  no  similar  pate  has  hitherto  been 

BttSTKRiNr.  Reetlks  as  a  Cork  for  IIvnROPHoniA.— M. 
de  Sanlcy.  pcre,  laid  before  a  late  meeting  of  (he  EntomoIo(;ica] 

Society  of  France  the  dfhris  of  two  spec!e>  of  beetle-,  I  "-I' '  isi'.'.:;  to 
the  Meloidx  (.T/.'Av  tutdus  and  My'.abris  Unttn'n:';  which  iiaJ 
been  sent  to  him  from  (labcs,  in  Tunis,  by  M.  dc  t  hcvanier,  and 
which  constituted  the  medicine  in  use  by  the  people  of  Amerna 
as  a  core  for  hydrophobia.  It  b  known  under  the  name  of 
/^(^«i>«dr,  and  is  mentioned  in  stveral  Arabi.-xii  work;  on  mtdi- 
cine.  A  portion  about  the  weight  of  a  grain  of  com  is  given  to 
the  Hftier.    The  medical  formula  directs  that  it  should  be  taken 

inaoaie  «Mat  soap  by  the  person  biuen  between  the  aiit  and 
a7th  day  after  the  bite ;  If  taken  before  or  after  these  dates  it 

will  not  effect  a  cure.  The  natives  of  Amerna  seem  to  have 
great  faith  in  this  cure,  and  preserve  the  dried  beetles  as  a  trca- 
saie.  It  might  be  worth  while  to  try  a  series  of  exiierimenls  on 
the  ose  of  the  vesicating  beetles  ia  this  tenible  malady.  Bnt  it 
Aoold  not  be  fctfOtlM  tf»t  so  hnirafio  as  tyjo^  Limisras,  in 

his  dissertation,  "  De  Mntcra  Mcdic:\  in  Regno  Anim^ll, '  sug- 
gested the  employment  in  such  cases  of  the  common  blisteiing 
beetle,  and  in  iSs^i,  when  M.  L.  Fairmaire  laid  Iwfore  the  Ento- 
mological Society  of  France  a  brochare  by  M.  Saint  Hombouig 
on  the  tnatment  of  hydraphobia  by  the  adatebtntioB  of  a 
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spedes  of  Hdos^  numy  of  the  members  then  present  nun- 
tioBsd  that  this  lemedy  ma  kaoim  for  •  veiy  bng  thne  ia 
Germany.   {Atm.  Stc.  Mmt.  AwMn  »7  X>ee.,  1875*  A$aM$t  p. 

cbdii.) 

CAamNipniotrs  AMi^»tA  IM  Nova  SeortA.— Ia  die  Car- 
boniferous era  many  of  tho  SigiUarian  trees  became  partly 
embedded,  and  as  they  decayed  their  inner  birk  and  woody  axes 
crumbled  away,  leaving  o;  en  holes  on  the  surface  of  the  ground 
into  which  were  swept  by  water,  or  fell  accidentally,  the  animals 
of  the  period  together  with  vegetable  MMt.  In  this  way  sae- 
ces-sive  layers  of  deposit,  wilhla  the  trunks  of  the  irec<i,  became 
stored  with  skeletons  of  Amphibian  animals,  snaib,  S^c, 
which  they  have  rcl.iiucd  in  .in  aimiraMc  .>ta'.c  ol  j  u-er- 
vatioa.  Dr.  J.  W.  Dawson,  whose  former  investigations  on  this 
snbjcct  aie  well  knowa  by  all  pslseontologlsts,  has  recently  ea»> 
mined  a  fresh  tree-stump  about  2  feet  high  and  iS  inches  in 
diameter.  In  its  interior  were  found  no  less  than  thirteen  skele- 
tons, more  or  less  complete,  belonging  to  six  species,  including 
IlylerJtUm  dawtoni,  DtHdierpttan  Madianum,  D.  owftii,  a 
new  species  of  Hylerp€lmt  and  {fyhnomus  Ijulli.  In  the  last 
part  of  the  Amerieaa  Jmmti  «/  Sdmu  und  Art,  Or.  Dawwn 
has  described  these  remami. 

Action  or  thc  Biain.— At  a  recent  danet  of  the  Fteneh 

Academy,  MNf.  (liacomini  and  .Nfosso  presented  the  photograph 
of  a  woman  who,  from  a  syphilitic  affection  of  the  cranial  walls, 
had  lost  a  (;rcat  part  of  the  frontal  and  the  tWO  parietal  boosi; 
llie  movementa  of  the  brain  of  this  wonua  (who  is  bow  ooni> 
pletdy  eared)  had  been  'studied  by  flie  grapMe  method,  one  of 
^f.  Marey's  tsaiboBrs  li;iv:iu;  been  applied  a!  the  cranial  aper- 
ture, and  some  remark.ili!c  results  were  obtained.  The  traces, 
which  will  appear  in  the  Archivh  ildle  Stitncf  meJithf,  prove  that 
there  are  in  the  brain  of  man,  even  during  the  most  abiolate  ve- 
poee,three  dUftnat  Uadsof  movement t.  AAa^wr,  which  are 
produced  at  each  contraction  of  thc  heart  ;  2.  Osnltathns,  which 
correspond  to  the  movemenls  of  the  respiration  ;  3.  UnJul-.tt.m, 
which  are  the  larj^est  curves,  and  are  due  to  movements  of  the 
vessels  during  attention,  cerebral  activi^,  sleeps  and  other 
caases  nahaowa ;  they  might  be  eaUed  tptt^mtim  movementa 
of  the  vessels.  The  authors  studied  the  relations  between  the 
movements  of  the  brain,  thc  heart  contractions,  the  chantjes  of 
volume  of  thc  forearm  and  thc  rc^]lir.lt^lry  movemeiiL*,  by  apply- 
uig  simultaneously  with  thc  arrangement  just  described,  a  pncu- 
mograph  to  thc  chest,  and  one  of  M.  Mono's  plethyimegiaphs 
to  the  foreirm.  Tlie  facm  of  the  fanin-pdsaUon  diffei^  con- 
siderably ftom  the  traeing  obtsined  from  the  fore-arm,  or  by 
means  of  a  8phy(;tiioguph  applied  to  an  artery.  I'urinjj  jiro- 
found  sleep,  with  snoring,  there  is  considerable  increase  in  the 
height  of  the  cerebral  pnlsalioaa^  and  the  lespintoiy  osciUatioas 
and  the  undulations  are  mtich  more  ptoooaaoed.  Certain  causes 
produce  thc  same  change  of  volume  in  thc  brain  and  in  the 
(•\ticmilic.'^  ;  olher.-^  produce  v.irialiHrii  «:  ii  h  .ire  simultaneously 
in  opposition  in  the  braiu  and  in  ihe  dUIcrcnt  paits  of  the  body. 
The  authors  describe  the  elTects  of  oonpieasiac  the  camtid  and 
the  jugular,  the  iBlfaMaee  of  bodily  mnvwmsnts  and  intcUectoal 
labour,  whidh  are  alwi^  lefledod  !■  a  ehaage  of  volume  of  the 
brain  and  therefore  of  its  peIsatinB%  and  •  aaaber  of  iBtdcathy 

facts  arc  elicited. 

rArt'AN  Plw\NTS.  — Somuchs'.iU  rcmaii^s  to  l>c  IcirsK  1  regarl- 
ing  the  natural  productions  of  New  Guinea,  that  Daron  von 
MueUcr's  Descriptive  Notes  on  Papuan  Plants,  will  contain 
nmeh  that  is  new  to  all  botsnlsls.  lliree  taoeesiise  papen  have 
now  been  published  under  this  title,  thc  niiteri»l  being  chiefly 
dciived  from  the  explorations  of  M.ici'arlaiie,  Goldic,  and  D'Al- 
bcriii.  Von  Mueller  hopes  tliat  one  or  other  of  these  cner^ttic 
discoverers  will  shortly  reach  the  hitherto  unknown  Alpine 
heights,  wfaid)  are  likely  (o  yield  rich  stores  of  endemic  q;>edea. 
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Nmwmvasmo  Fisn.— Tlw  fediiti  of  ttote  «nr  fidut 
HHridl  baiM  oeats  for  their  progen/  are  verf  cnrioas,  uid 
luHcate  s  WRhly-devcloped  instinct  One  of  these,  the 
Oonrami  {Asphrctumus  clfax),  has  l«fely  been  studied  by  M. 
(  arbonnier  in  his  private  >qnarinm.  The  male  aniinal  con* 
(trncts  a  nest  of  froth  of  cooaidnibfe  Mm^  15  to  18  CHHiBetres 
hoiiMataldinnetarud  toto  is  centfanetret  height  Hepr«. 
t«iw  the  bobbles  ui  die  ^ (which  he  sucks  in  and  then  expeb), 
sticngthcninf;  them  with  roiicons  m;i(ter  frum  mtiuth,  and 
biings  them  into  the  nest.  Sometimes  the  buccal  secretion  will 
fwl  hhn,  whereupon  he  goes  to  the  bottom  in  search  of  some 
odnliBTa^  wbtefahesBcluiiadbilMfbraJtttH  iadidectoMimii- 
Ute  the  act  of  sedetioD.  The  iieet  got  *e«dfi  the  fcteale  is 
induced  to  enter.  Not  less  curious  is  the  way  in  which  the  male 
brings  the  egps  from  the  bottom  into  the  ne«t.  He  seems  un- 
able to  bring  them  tip  in  his  noath ;  Instead  of  this,  he  first 
takei  in  an  atmndant  at^ly  of  or,  thai  dcaceadb^  he  plac^ 
biBMlf  under  die  egg*,  aid  in  ■tome,  b^a  violent  coMraction 
of  the  muscles  in  the  interior  rf  tlie  mnnth  nm!  pharynx,  he 
forces  ont  the  air  he  had  accnmulatec),  l>y  his  gill?,  'I'his  air, 
finely  divi<If  d  or  pulverised,  in  some  sort,  by  the  lamellse  and 
fringes  of  the  giUs,  escsf>es  in  the  iom  of  two  jets  of  veritable 
caseous  powder,  vhidi  envdopstheensaad  nises  diem  to  the 
surface.  In  this  manoeuvre,  M.  Carbonnier  says,  the  Hnnrami 
quite  disappeared  in  a  kind  of  air-mist,  and  when  ibis  had  dis- 
»ipatc<l,  he  reappeared  wiih  a  mullitude  of  ail^babblca lilie  little 
pearls,  clinging  all  over  his  body. 

Beatkr  is  Siberia. —The  beater  which,  some  centtiries  ago, 
was  SO  numerous  in  Kussia  anti  Western  .Siberia,  ami  which  was 
iuppoted  to  have  totally  disappeared  from  both  coantries,  eon- 
tUHWB  to  otist  on  the  rivulet  Pelyin.  M.  Poikkoff  has  piocmed 
jtom  an  ostyack  on  the  Obi  five  sldaa  «f  these  animals  Idlled 
last  year,  and  he  has  engajjcd  a  hunter  to  procure  this  winter 
complete  specimens  for  Uu-  Mn^^tuiu  of  ihc  St.  Petersburg 
Academy.  No  farther  back  than  a  century  ago  the  beaver  was 
ConBOO  on  one  of  the  aiiluents  of  the  Irtysh,  Bobrofka,  but  it 
has  now  totally  duappeaied  &oai  the  loodi^,  the  last  ci^ny 
tiiating  pvobablj  on  the  Pdyin. 


t^'OTES 

Tlllt  firit  vdnne  of  "China,"  by  the  wcU-knowti  geologist 
Itaron  von  Richthofen,  has  just  appeared.  The  Berlin  Academy 
of  Sciencts  has  gnuUed  a  genctoos  sum  to  defray  the  expense  of 
ydiHshtae  this  eoady  work. 

We  have  pleasure  in  announcing  that  a  new  Natural  History 
Joamal  is  abont  to  be  started,  which  is  intended  to  form  a  bond 
of  nahw  smHMif  the  vaiions  sdioolB  helonghif  to  the  Socie^  of 

Friends  in  this  coimtry,  both  those  for  boys  and  girls.  Some  of 
the  oldest  societies  of  the  kind  in  the  country  are  in  connection 
■.vith  ■Jic'jc  scliix)!:-,  especially  ihc  o  ic  at  \'ork,  to  wliich  refer- 
ence has  more  than  once  been  made  in  these  columns.  The 
ionroal  is  intended  to  be  specially  devoted  to  young  beginners  ; 
the  mam  object  being  to  awaketi  a  pcnaaal  latetest  in  natural 
hbtory  pursuits,  and  to  Induce  t^rasto  raakfe  ind  rtecrd  observi- 
lions.  I'/y  lliis  means  it  is  hoped  to  prf)tnote  a  genuine  study  in 
place  of  the  indiscriminate  collecting  now  so  much  in  vogue- 
Other  cognate  subjects  will  also  be  taken  up  as  space  permits, 
inch  as  cbcmistsy',  cnpeatry,  &c.  It  b  intended  to  pnbUsh  the 
first  n—hpaaFehwaij  15 ;  comminiiiatwiii%  wUdieiewamly 
invited,  shonid  be  nddnmeed  to  J.  S.  Clu^  B.Se.|  to,  Boothen, 
Voik. 

UNon  the  title  of  the  "Indian  MiaeUMiy,''  ««orklB  «M- 

nuonced  by  Mr.  J.  Monsell,  of  .Mliany,  Xew  York,  on  the  history, 
art.*,  inventions,  language;,  rcligion-s  traditions,  and  sup<:rsti- 
lions  of  the  American  aborigines ;  with  descriptions  of  their 
domcstie  bfc}  manners^  caatoeiv  tiaitSf  govenmentiy  wan^ 


I  treaties,  amusements,  exploits,  &c. ;  together  with  sketches  o( 

travel  ar.fl  cvjiloration  in  the  Indian  country,  incident:,  of  Inirder 
warfare,  journals  of  military  eipeditiaos,  narratives  of  captivit/« 

>f.  I'D.  T?[  r  .  r  FRi  r  has  been  elected  president  Of  th<!  French 
Physical  Society,  which  seetts,  like  its  English  Siatet  stidlfly,  to 
be  doin^  excdlent  work. 

Tm:  Council  of  the  GL-oi;ra-,.h!cal  Society  of  Paris  has  ap- 
pointed M.  Levasfcar  president  for  1877.  MM,  Daubrce  and 
Qoatre'^age;  have  been  appointed  vioe-presidenti^  and  M. 

Maunoir  has  Inon  continued  general  secretary. 

It  is  stated  on  good  authority  that  the  mcasucflMat  tif  the 
photographs  taken  by  the  French  parties  dorinf  the  tnmsit  of 
Venus  is  not  pro^itMlaf  fimotebly.  More  than  1,000  plates 
are  to  be  investigated  raicrof|rraphicaUf,  and  at  the  present 
moment  only  forty. ^cven  have  tieen  dil|MIMd  oC  Unfoiewtill 
difficulties  are  said  to  have  arisen. 

Ik  1828  ^t.  Janson  de  Sailly,  a  French  barrister  who  had 
married  a  sister  of  the  celebrated  lierrycr,  left  by  will  his 
fortune  to  the  French  University,  under  the  condition  of  creating 
a  high  school  in  the  Qnartier  del  Champs  Elys^  to  be  aadied 
JaasonCoUcse.  The  ttUl  was  aocqiled  by  the  Govehiaea^  bat 
the  heirs  ftied  (o  gei  It  feitftelled,  xhd  a  law-stftt  w^s  in^ifoted, 
which  was  ended  only  in  December,  187C.  The  fan.-.  n  ('oU^^ 
will  be  intugurated  in  if  78.  The  I^acy  is  quite  adetjuate  to 
carry  out  the  purpose  of  ihe  lettttOT,  irilb  iMft  ptopiietor  of  the 
greatest  part  of  a  large  estate. 

German  educational  statistics  show  that  in  Saxony  one  out  of 
1,194  of  the  toul  male  jiopnlation  is  in  actual  attendance  upon  a 

university,  while  in  Pnissia  the  pri.iporlion  is  i  io  I, .^2?. 

The  next  anaoal  meeting  of  the  Dmtsckt  gtologtscht  Gttell' 
nilq^  tdtct  ptaee  el  Vlennn,  ill  Seplamibcr  of  tbb  year. 

The  Council  of  the  Society  of  Arts  have  made  arrangements 
tnt  the  delivery  of  six  leciures  on  various  scientific  mlijccts,  which 
will  take  the  place  of  the  usual  papers  and  discussiuns,  on  six 
Wednesdagr  evenings  dtning  the  tetsioa.  The  foUawigy  genile- 
nicB  have  eacb  eonscnled  to  ddiver  orfe  of  the  letlmu Sir 
J<*n  Lnbbock,  Bert.,  F.R.S.,  Mr.  E.  J.  Reed,  C.B.,  M.P., 
Prof.  W.  K.  CUIRnd,  M.A.,  F.R.S.,  Prof.  Alexander  Kennedy. 
C  K  .  Dr.  B.  W.  RidiaMHa,  F.R.S.,  Mr.  James  BeiUie 
Hamilton. 

Tub  Bremeft  Geographical  Sodety  has  received  a  report  from 
Cap't.  Wiggins  dated  Jcnissei,  Novcmbtr  in  'aIm  h  he  gives 
more  fully  the  results  of  his  late  voyage  to  Siberia.  The  Poda* 
ra  tta  Bay  wils  found  tobe  exoeedhigly  shalloir,  and  the  river  itsdf 
could  not  be  ascended  hf  craft  dratving  over  two  feet  of  water. 
Special  stress  is  laid  upon  the  discovery  of  tfie  channel  for  sea- 
go'.ng  vus-icls  up  in.tiirf-ipje  lenis^-i  as  f.ir  as  Kiuuika.  Nu- 
merous observations  of  the  temperature  of  the  air  and  water, 
the  specific  gravity  of  tiie  latter,  &c,  were  taken  during  the  pro- 
giess  of  the  voyage^  Tkeae  aO  {daA  to  thow  that  the  Golf 
Stream  and  cquafanial  cnrrenfa  exert  a  decided  influence  mudi 
farther  to  Uie  east  than  was  h-.lherto  supposed,  as  they  pass 
through  the  ItnitS  of  Jugor  and  Waigat  into  the  Karian  Sea. 

TRtadhercBeeofalrnMad  a  enitent  of  some  nntd  orliqntd 

when  this  is  furce  !  fm  u^jh  the  air,  has  been  utiliied  in  various 
ways,  as  in  water  bellows,  the  blast  pipe  of  locomotives,  Sprcngel's 
air-pump,  the  Bunsen  burner,  &c.  Prof.  Tcdtt,  of  Vienna,  has 
recently  described,  in  F^mdtrft  Anmaim, «  simple  anaage' 
ment,  in  iMndi  a  jet  of  steam  is  need  to  do  tliewoilc  of  an  sir- 
pump.  A  small  steam  Kiiler  containing  i'5  litres  of  water,  a'ld 
tested  to  fomeihing  o\«r  one  atmosplierc,  is  heated  over  a  gas 
furnace.  It  has  a  safety  valve,  which  also  serves  for  admi-ision 
of  water  when  oecesaaiy.   From  above  rises  a  beam  steam  pipe 
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on  nlir;;  i.."{',\o  si  :  ii  '.r  jv.it facJi  of  wljtch  Is  a  tube  Oa.tov.-in^ 
uiiwards  ;  the  U-rmin.-il  ajicrturo  of  the  lower  \\\\>v.  Ui]  is  situitei.! 
just  where  the  contraction  of  the  upper  lul)e  (*)  terminates,  leavinR 
»  MMll  unuUr  aperture.  Two  Istenl  tubes  proceed  from  the 
widaportiaaof  tbeapper  tttbc^oDetotbevcsMlto  beedMutled, 
tbe  otber  to  a  buoomIii.  It  wUl  b*  seen  OuA  the  fteem 
issuing  froM  the  boOcr  emit  snctiaB  on  (be  sir  ia  the  ouaneeled 
reMeU. 

At  ■  meetine  of  tbe  Edinbwgh  Botanical  Society,  held  on 
January  11,  Mr.  M'Nab  made  a  second  cooimtmicatioa  on 
the  scarcity  of  holly  berries  at  Christmas.  He  bas  learned 
from  c'ii respondent*  in  various  part^  of  the  kingdom  that  the 
scarcity  of  liolly  berries  has  been  verj-  general.  The  only  places 
where  tlie  supply  of  herrics  has  been  abundant  arc  in  the  Hi{h- 
kuul%  in  such  districU  as  the  Tronacfaa,  and  in  the  vicinity  of 
Loch  Katrine  and  Loch  Aid.  At  Randagh,  near  Dablin,  few 
berries  w;rc  to  be  obtained,  but  sevtml  (if  the  trees  were  rovcrcd 
with  clusters  of  white  and  crcam-coloiircJ  liowers,  .-imi  it  is  of 
inteiest  to  note  that  all  the  flowers,  botb  open  and  past,  of  the 
spedaMBS  leeeived  by  Mr.  M'Nab  from  Ranclagh,  were  herma- 
phrodite. ' 

At  a  meeting  of  the  Glasgow  Philosopliical  Society,  held  on 
Wednesday,  January  10,  it  was  agreed,  on  the  motion  of  Sir 
William  'rhrmson,  to  petition  both  houses  of  Parliament  for  the 
amendment  of  the  Patent  Ijiws,  tlie  objects  aimed  at  being  tlie 
redaction  of  the  stamp  duty  on  patents,  an  exIemioB  ofth*  tfane 
f.r  which  patents  were  granted,  alii fbe abolitkm  la  cooaection 
>vith  the  notice  to  proceed. 

At  the  second  meeting  of  the  Edinburgh  Natnnliita^  Field 
Club,  which  wa<i  held  On  Friday  last,  a  lecture  on  "  Foramini- 
fera,"  copiously  illustrated  by  dia};rams  and  microscopical  prc- 
paration.c,  was  delivered  by  Mr.  D'Arcy  \V.  I  'l  irri  on.  a  1  up  l 
of  the  present  seventh  class  of  the  Edioburglt  Academy.  Science 

lectures  ^schootboyt  are  a  Buichzanreecnnenoe  thaa  adeace 

lectures  to  them. 

In  a  note  to  the  Roman  Academy  on  the  rate  of  oratorial 
utterance,  M.  Mariotti  recalls  an  observation  made  by  Gibbon 
that  a  facUe  English  orator  pronounced  7,200  words  in  an 
hour,  £a,  lao  in  a  miaate,  taA  two  ia  a  aeooad.  TlMMigh  it 
might  seem  possible  to  investigate  the  Telodty  of  the  Greeic  and 
Roman  orators,  knowing  that  the  judicial  orations  in  Athens  were 
recited  in  a  space  of  time  determined  by  the  clepsydra,  yet  their 
awihods  render  conjecture  somewhat  vague.  Thus,  it  is 
saidtimt  Cains  Gracchus,  when  speakiog  in  the  f^xnai,  hiii  a 
aenraat  concealed  behind  him,  vhc^  with  aa  ivoij  inBtmoMOt, 
s^nalled  to  him  at  the  proper  moments  to  raise  or  to  lower  his 
voice.  Nowadays,  when  pirliami  niary  discussions,  as  has  been 
said,  are  little  more  than  auimatcd  conversations,  accurate  ob- 
servations may  be  made  fay  means  of  stenography  on  the  rate 
of  speahiiig  of  vaiiova  omton.  U.  Mariotti  gives  some  snch 
data  fion  the  Sal^Alplae  and  Italia»  Parlinments.  De  Foicata 
pcaooOMed  sixty  iimds  in  a  minute  ;  Massimo  d'.\7ag1io,  90; 
Gioberti,  loo;  Ratazxi,  150;  Mameli,  iSo;  Cordova,  the 
quickest,  wa,  a'llc  to  pronounce  as  many  as  210.  The  very  rapid 
oiatois,  M.  Mariotti  iay«,  are  rather  admixed  than  effective, 
sndi as  Macaulay  in  England, and  Coidova is  Ita^.  Themind 
of  the  hearer  is  not  allowed  rafficient  time  to  take  in  the  mean- 
ing. It  is  possible,  speaking  rapidly  in  the  Italian  tongue, 
t'l  pronounce  300  words  in  a  minute.  ronipar.itivc  obser- 
vations on  the  subject  in  parliaments  of  ciiiierent  eounlrie?;, 
wontd  aflord  important  data  regarding  \'arious  tongues,  and 
st^ggcat  iatereating  psfchokgical  considerations.  From  obaerva* 
tions  in  the  Phrlhunent  of  Athens,  it  might  be  passible  to  con- 
jecture the  velocity  of  the  ancient  Greek  orators.  In  this  wiy 
stenography  might  render  valuable  services  to  philology  and 
philosophy. 

Ws  notice  in  the  Jannaijraaate  of  the  Gith^eal  Mt^aUm 


a  pi-er !  y  M-.  Jirr^ri  Dnrbun  on  "Th?  •Ktmts"  in  the  Neigh 
hourhood  of  Newport,  Fife,  N.I!.,"  accompanied  by  a  sketch^ 
map  of  the  locality.  Unhappily,  the  paper  is  written  much  ia 
the  same  style  as  too  auny  papers  on  kames  have  alieadj  Iteea 
written,  and  we  find  in  it,  as  is  too  often  the  case,  moie  generalp 
iaatioos  dbm  Aorongh  daeripHons  of  the  interior  stmetare  of 
the.se  interesting  fcrma'ims,  and  not  cvtn  a  single  detailed  sec- 
tion. It  gives  «s  an  opportunity,  however,  of  observing  that 
only  thorough  explorations  of  the  structure  of  those  kames  the 
interior  of  which  is  rendered  aooetsible  by  adequate  cattiagh 
together  with  detailed  studies  of  the  directions,  poeitioasi  and 
forms  of  the  kames,  discussed  in  connection  with  the  topography 
of  the  locality  and  its  neighlraurhood,  can  help  us  to  settle  the 
question  ai  to  the  origin  of  kames,  so  much  debated  hitherto 
without  arriving  at  any  definitive  result.  As  to  the  conclusions  of 
the  author,  vis.,  that  "the  inaict"  owe  didr  picMBt  fonni  to 
the  same  denuding  ngendca  tame  at  pieaeat  ia  operation,  we 
must  object  tI1.1t,  even  if  the  author  had  proved  his  statement 
Willi  reference  to  the  Newport  kames,  he  wi.s  by  no  means 
entitled  to  generalise  from  it  ;  there  are  hundreds  of  kames  and 
thowands  of  totally  identical  gravelly  mounds  and  ril%es  the 
shapes  of  which  have  nothing  to  do  with  denuding  agencies. 

TltE  first  number  of  the  Veriff  rttlickun^e'i  lirs  k  iiserlichen 
deulschen  GtsuiuiheilsamUr,  appeared  last  week.    It  gives  the 

BMftaUty  statistics  of  about  150  German  cities  and  a  large  aam> 
ber  of  foreign  dties,  and  snpi^ice  a  most  valuable  picture  of  tba 

]  Ti  if-TT-s  of  rnidcmics  as  well  as  the  general  statistics  of  disease^ 
.and  the  working  of  all  sanitary  regnlatioos  at  home  and  abroad. 
A  graphic  wpieientBtiBa  of  the  meteoiblogy  of  the  peat  week  ia 

also  added. 

Vkry  high  floods,  second  only  to  tho^e  of  1872,  are 
reported,  by  Russian  newspapers,  fnnn  the  shores  of  the 
Amoor.  After  uansnaliy  heavy  lain^  which  fell  almost  without 
inteimptian  ftom  the  middle  of  Jnly  until  the  end  of  August, 
the  waters  of  tlic  great  river  ro<e  &o  as  to  nienr.cc  even  I'-Ia  jo- 
vicshcnsk,  built  on  a  comparatively  high  bank,  and  ovcrll  Ave  l  the 
villages  and  fields  of  the  Upper  and  Middle  Amoor.  A  very 
heavy  gale  visited  also  the  Lower  Amoor  on  the  n^lit  of 
September  t8  and  19.  Some  baigea  were  desboyed,  a  iteaner 
was  much  damaged,  and  aooM  boBKs  on  the  ahoee  at  Klia* 
barofka  were  washed  away. 

Thb  rain  which  firil  at  St.  Jaen,  In  the  Cotes-du-Noid,  on  the 
night  of  Deoeaaber  1876,  was  obeervad  to  be  Unfad 

red.  A  bottle  liDad  with  the  water  has  been  sent  to  IXaaat  to 
b«  aaalyied  aifcroempinilly  and  cbeBucaliy. 

Thb  French  Government  is  selling  fay  auction  the  last  four 
faalloons  which  were  constructed  during  the  riege  for  escaping 

from  l'ari5.     These  liall'ijiis  are  con-idcrel  unlit  (or  service, 

and  others  will  be  constructed  by  the  balloon  committer  a  credit 
of  aoo,<xx>  francs  haviog  been  pfawed  ia  the  Iradget  of  1877  ibr 

military  billooning. 

Niws  has  been  received  from  die  Friforifitf  iriiich  has  arrived 
with  its  ear^of  meat  at  La  Plata,  where  enpertments  have  beta 

continued  on  the  largest  scale.   The  success  is  complete. 

Thb  Paris-Lyons-Meditenaneaa  Railway  Company  bav* 
ordered  sixty  locoraothres  to  Iw  oonstmcted,  which  are  intended 

to  travel  from  Paris  to  Marseilles  (1,820  kilometres)  in  twelve 
hours.  The  Northern  Railway  has  established  comparative 
experiments  on  the  Wcstinghouse  continuous  hnk'^^  and  electric 
brakes.  The  old  hand-brakes  are  to  be  sui>ci:>cdcd  at  any  cost 
by  the  Northen  Railway. 

I'k  I  .  T^Iai  :[,  rif  the  Vienna  Aci'lcmy,  has  recently  made 
some  experiments  on  the  velocity  of  propagation  of  sound-waves  . 
fitomeaplorion.   Helindsthalinenanaof  «hanMNiOBfUavel0> 
cHy  dianaiiht^,  ai|d  looa  appraxiaMMi  to  fbe  wdiaeiy  veloe(^ 
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of  sound.  In  one  experiment,  tiy  means  of  a  fall-apparatus  with 
double  hammers,  \vv,  jKrcussion  caps  were  exploded  (at  a  dc- 
tennlnate  interval)  at  the  iwo  ends  of  a  tube.  From  the  dis- 
plKcement  of  tin  ioletferniGe-baEd  oa  the  inaer  amokcd  niiface 
of  the  tnbe^  tlie  vdodtiei  iraic  fonwl  to  bo  mon  than  700 
metres  over  a  stretch  of  50  centiraclres.  Wilb  mokcr  explo- 
Siious  or  loni;er  strctchc?,  the  velocitic*  were  Icsa.  Again,  a 
pistol-ball,  whu^e  velocity  was  determined,  liberated  at  two 
atatioat,  at  a  measuiable  interval  of  time,  two  ckctric  discbarges. 
From  dw  dlt|>hoerecnt  of  (ke  inlciCeiaiee-lMiid,  the  vdodtj 
apponod  to  afeMt  400  metres.  Seienl  otber  «>p«fiaM9ia 
an  deaeribed  in  PraC  ICach's  paper. 

Mr.  Frederick  A.  Obf.r  baa  recently  sailed  from  America 
for  Martinique  to  conuneace  an  expkcatlon  of  the  West  India 
Islands,  under  the  patroaage  of  the  Sgrfthtonlan  Institution.  Mr. 
Ober  propoMS  to  begin  at  Martinique,  and  to  collect  the  verte- 
brates on  all  the  Leeward  Island-s  visiting  each  one  in  succes- 
sion, and  proceeding  ca<.t  and  »>ath  by  the  Windward  Uaii.la 
to  the  Spanish  Main.  The  work  will  probably  occupy  several 
years,  and  wlili  it  will  be  combined  die  taUiif  of  plMoeimiikic 
iriewa  of  the  vttvxf  and  inhabitants,  It  is  believed  that,  should 
Mr.  Ober  be  as  gncceasful  aa  he  anticipate,  a  critical  investiga- 

tif  u  cif  his  cuncctii.i!-,  by  sijccialists  will  not  only  linii^;  to  li^lht 
species  long  ago  dc>.cribed  and  not  met  with  for  lUt-xny  years,  but 
win  include  some  new  to  science,  and  at  the  tame  time  elucidate 
Bumy  interesting  problems  in  physical  and  zoological  geography. 

Mr.  John  Mt'RRAV  has  the  following  new  works  in  the 
press:  —  "Scepticism  in  Geology,  and  the  Kitiions  fur  it,"  by 
Verifier;  "TbeCiadlc  of  (be  IHik;  Nile,"  an  account  of  a 
jowney  throagb  the  noeattfaia  of  Abyssinia  and  the  plaina  of 
Soodan,  ud  a  residence  at  the  court  of  King  Jolu  of  Ethiopia, 
by  E.  A.  DeCosion,  F.R.G.S.  ;  "  Pioneering  in  South  Urazil," 
a  narrative  of  llircc  years  of  forest  and  iir.T.irk  lite  in  I'.iraiKi,  liy 
Th.  P.  Bigg  Wiilicr.  These  two  last  books  vriU  both  be  accom- 
panied by  aniM  aad  Uhittiaiioiii. 

Wa  have  the  fcHowin.;  h-mV--  on  our  table  : — "Winds  of 
Doctrine,"  by  Ch.  Klum  (Siulih,  Elder,  and  Co.);  "Thebes 
and  its  Five  Grc:ttcr  Tcmple>,"  by  Capt.  Abncy,  F.  K.S.  (Samp- 
soa  Low  and  Ca);  "  Animal  Physiology/' by  ProL  McKendrick 
(Chairiben) ;  "Th«  Tiro  ABakM^**  by  Sfr  R.  Laahiit  Pike 
(Sampson  l^w  and  Co.);  "The  Discoveries  of  Prince  Henry 
the  Navigator,"  by  R.  H.  Major  (Sampson  Low  and  Co.); 
"  D.irwiniana,"  by  Prof.  Asa  Gray  (Tiutncr)  ;  "  Acrosa  the 
Vatna  J  okull,"  by  W.  L.  WatU  (Longmans);  Dr.  DobeU's 
"  Ke|>orts  on  DiieeMa  of  the  Chat,"  voL  ii.,  1876  (Sori^ 
£ldcr»  and  Co.). 

TRS  addftiona  to  the  Zoo!o.;ic  it  .Sociely'.<;  Garden*  during  the 
pnitwcek  include  twt)  Secretary  Vultures  {.Sfr/^en/arius  r,ptt!i:vrii:) 
from  South  Africa,  presented  by  Capt.  Larmer,  of  ».s,  Ajrican;  two 
Crowned  Partridges  (Rollulus  criitalus)  from  Malacca,  presented 
by  Mr.  Barclay  Field ;  three  Chukar  Partridges  {CatcaiutJiMkar) 
Item  Nofth-Wcat  India,  preaented  by  Capt  Newton  Paoli  ;  two 
Caroline  Conures  {C  'l/irns  airohmmii)  frum  N  rth  America, 
presented  by  .Mr.  L.  Delves  Broughtoa  ;  a  WckkI  Owl  {Hyrmiim 
aliue].  ICuropcan,  presented  by  Mrs.  A.  O.  Fanlkui; 

SCIENTIFIC  SERIALS 
The  American  yourntil  of  Sdnue  and  Arts,  December,  1876k 
— 'Eaperimcnts  on  the  nature  of  the  force  involved  In  Crookes's 
radiometer,  by  O.  N.  KixkI.- -Experiments  on  the  sympathetic 
resonance  of  tuning- furks,  by  Kobert  Spice. — Types  of  orogra- 
phic structure,  by  J.  W.  PowclL — On  the  ethers  of  uric  acid, 
by  H.  B.  Hill. — Notice  of  a  meteorite  from  Madison  Co., 
N.C.,  by  B.  S.  Burton.— On  a  recent  discovery  of  carboniferous 
Batrachians  in  Nova  Scotia,  by  J.  W.  Dawson.— On  the  aiao- 
ciation  of  crystals  of  quartz  end  calcile  in  parallel  nosition,  as 
observed  on  a  specimen  from  the  Yellowstone  Park,  by  Edward 
S.  Daaa.— Piiaeipal  cfaaiacteri  of  the  AaMikan  Fteiodac^la, 
bjraCHeiih. 


SOCIETIES  AND  ACADEMIES 

LoNt>ON 

Mathematical  Society,  January  11.— Mr.  S.  Roberts 
treasurer,  in  the  chair. — Mr.  G.  \V.  voii  'I'unieimarm  was 
elected  a  member.  —The  following  coninmnic.^lions  were  imde 
to  the  Society  :  — Determinant  conditions  f.ir  curves,  or  surf.acc8, 
of  the  same  order,  having  all  their  intersections  common,  by 
Mr.  J.  Hammond. — Numerical  values  of  the  first  twelve  powers 
of  »,  of  their  reciprocals  and  of  certain  other  related  quanti- 
ties, by  Mr.  J.  \V.  I,.  Cilaisher,  F.K.S.-  On  ^ime  general 
classf 4  uf  multiple  ilc'niilc  integral--,  bv  Mr.  1".  B  lilliutt.  f>n 
the  i)3rli.il  i!iffcrL'iili:\l  ■  i  /'/  +  {> ,!  (  /  o,  bv  I'rof  II.  \V. 
l.loyd  Tanntr.  —  I  ittirmiiution  of  the  axes  of  a  conic  in  tri-lincar 
fo-o:.linatos  by  Mr.  J.  ].  W.ilker.-  On  some  diiptiC^fUBCtiOB 
properties,  by  I'rof  H.  J.  S.  .Smith,  F.  K,S. 

Lirmean  Society,  December  21,  1S76.— Prof.  AUman, 
presideiit,  in  the  chair. — Mr.  Thomis  Christy  and  Mr.  Robert 
Drane  were  balloted  for  anil  duly  elected  Fellows  of  the  StKicty. 
— The  buttcrllies  of  Malacca,  formed  the  subject  of  a  paper  by 
Mr.  A.  <  Butler.  Of  358  species  now  registered  from  MrJacca 
thiity-'^ix  are  endemic  ;  of  the  remainder  si.\ty-fivc  also  belong 
to  .'Vs.s.ira  or  Ncp.il,  thirty-eight  to  Moulnicin,  lliirty-tiitce  to 
Ceylon,  nincty-l^iur  to  I'lnang,  forly  six  to  SingajHjte,  112  to 
Borneo,  forly-ciic  to  Suni;i'i.a,  ciyh'.y-scvcn  to  Java,  thirty-nine 
to  Siam,  twcnty-si.x  to  Cliin.i,  two  to  New  Hebrides,  and  six  to 
.\u-ti.ilia.  Thus  the  M;daccan  buttcrllies  j  rup nr.ilci.itc  towards 
those  of  ibc  Indian  region.  For  scxeial  reason^,  however,  the 
.so-called  Pcnang  fauna  must  be  .aci.e|iie«l  with  considerable 
ijuaUfications. — A  communicutiun  was  icad  from  Mr.  J.  R. 
Jack^-in  t  n  the  commercial  Uics  u{  a  species  of  cane  termed 
"  Wliangee."  This  was  shown  to  be  a  species  oi  Pkyllustiuhys, 
pos.il  ly  /'.  'itgrj,  and  Mipposctl  to  be  from  China.  That  com- 
mon in  the  trade  he  considers  not  to  Ix:  the  stem  proper  hut  the 
rhi.2om  •  ;  p.ile-coloured,  as  intr»duce^l.  plants  of  the  kind  in 
question  ^rown  in  l".nj;land  produce  a  blick  cine,  hence  bleath- 
it  g  niu  .'.  lit  res  jrt  1  to  with  the  commercial  sort. — Crjw/i'r- 
j  rhitiiii  u:i4>i\iii  I.  tl'.e  ihune  of  a  new  IlornbiU  from  the  lslan<l 
I  of  I'anay  (I'liilipj  ;iie^),  il^'-cnbtd  by  Mr.  K.  H.  .Sharpe.  It  i> 
allied  to  C.  icjiiiin.  The  new  si>ccics  w.is  found  by  Prof 
Stccrc  in  a  virgirr  forest  in  the  mountainous  range  of  the  isla.'id. 
—  An  extract  of  a  letter  from  1  >r.  J.  Anderson,  of  Calcutta,  w.ks 
rfaii.  It  mentioned  some  curious  facts  in  connfciion  with  the 
HornbiUs  J/yJrocissa  albirottrit  and  Aceros  subtu/k^'Jlis.  These 
birds  greedily  devour,  head  foremost,  the  smaller  kinds  of  the 
feathered  tribe,  and  before  doing  so  break  all  the  bones  of  the 
bodies  and  toss  the  bird  about — The  Secretary  read  some  mor- 
tdiological  notes  on  certain  tpedca  of  Tkunhrt^ut,  by  .Mr. 
Marcus  Hartog.  He  $utes  that  microscopical  sections  of  T. 
launjclia  rcve^  axillary  buda  inside  the  tixtn  and  eighth  pair  of 
bracts,  the  basal  rlcvatiuns  bcenming  aedkd  iwd  fanwiktit  aad 
inside  thei>c,  by  repetition,  iBtar  bBaaaibe.  TheflowwaK 
thua  aaUlaiy  buda  foraMd  in  aaeecaiioB  from  the  aiia  oatwaida 
and  BK  aa  iadqwadcnt  aa  if  thcf  had  aiiiCB  aide  by  aide. — 
Dr.  BaAawtti  Wfaka  biwq^  fanfaid  a  paptr  on  the  mde 
genital  anaataw  la  the  Eaw^eaa  Rliopalocwa.  HI*  treacardwt 
yield  cvideaoeflMt  as  la  aowe  «^  «id«»  «f  the  loaaeta  the 
appreciable  atnwlBnl  wiallflni  of  the  etgaaa  la  qucatiao  aflbrd 
good  chaiaeten  wheiehv  to  diatugaiih  not  only  genera,  l»t 
specie*,  of  the  above  Baited  gvoap  of  Lej^doptera.— Pnf. 
Flower  communicated  a  Bcmoir  on  tlie  morphology  of  mam* 
malian  Oitkula  andUiu,  hf  Mr.  A-  G.  H.  Doran.  Wtdie 
dealing  with  these  diminutive  bones  im  fxtenia,  the  author  more 
particularly  confined  hia  summary  to  those  of  the  Inscctivora, 
Cheiroptera,  Cctacea,  Sirenia,  Edentata,  Marsupialia,  and  Mo< 
notrcmata.  In  the  first  of  these  groups  the  os&icuU  present  no 
positive  or  marked  characteristic.  Among  the  Imis  there  is  a 
resemblance  to  what  obtains  in  the  .shrews,  except  in  the  genus 
PUroput,  where  the  malleus  is  of  a  lower  type.  Of  whales, 
^a/i^Md  has  the  most  generalised  type;  the  dolphins  have  ri  U 
tively  ttout  stapedial  crura  and  other  marked  features  ;  Plalnuutii 
has  slightly  modified  ossicula.  Those  of  Sirenia  arc  di<>tin- 
guislied  by  weight  and  outline.  Certain  of  the  Edentata  (arma- 
dillos) differ  among  themselves  and  so  do  the  sloths  and 
ant-eaters,  as  far  as  concerns  their  internal  car-boncs  .Marsu- 
pials possess  ossicula  of  a  low  grade  still  dc^cendini^  in  the 
Monotremata.  The  general  conclusion  arrived  a;  \%  that  even 
by  the  so-to-say  subsidiary  differentiation  of  the  auoitory  ossicle^ 
doubtful  afiinittea  in  tome  case*  receive  a  certain  interpretation. 
—wiri>w»w/<a  tmm m lha  BHae  apveata anew fcaai aad ipc- 
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ciecof  crustacean  descnbcd  by  Mr.  1£.  J.  Micrs.  IL  iv.\s  drcd^jeJ 
at  seven  fithom*,  and  came  up  ali^n^;  wilh  .1  number  rif  t.r^nri 
Ac,  .mil  which  it  rescmbk-s  mucli,  th<iu^;h  itrucluriilly  uinluti' i'.- 
cdjy  l>cJoiij;in^;  lo  tlie  Liiiiily  l^riicoiinia-.  Mr.  Jl-  .\.  M.jM.lry 
tcn-Jcrcil  A  1JJJ-K.T  ii!_-i.,ri|)tivc  nf  two  new  and  rcniirk.iblc  /urins 
L'f  decj-M.a  .'X Nci'lu'.iis  ulit.iincd  by  him  during  the  Ckalhn^tr 
exjiedjtiiHi.  '1  lie  fir-il  of  llioc  al>i:rraut  forms  was  Lrawlcd  in 
the  North  Pacific,  from  a  dcf-tl.  of  i.t^JJ  fa'./ioms.  This  llyl'V- 
thins  calycihiiis,  of  cup-Uke  shape,  is  probably  uUied  to  JJoiUniti, 
i\\-^'^rs,  among  other  things,  in  possessing  a  scries  of  cartila- 
tjinuus  plates  developed  with  syromctrical  arrangement  on  its 
otherwise  soft  test.  The  second  A.scidian,  named  by  the  author, 
Octacrumuj  i-ythius,  was  got  from  1,070  faUioms.  Star-shaped 
or  of  eight-rayed  farm,  iu  gill-sac  is  nearly  hofixonlal,  and  ^ill- 
nctvurk  absent ;  muscular  prolongations  of  the  tunic  run  tnto 
the  cttrioiu  oookal  pfotnbennces  of  the  test ;  nucleus  cootricted 
end  UBkU  like  that  of  S»lp«.  Tbu  unique  speciipen,  to  ikr  as 
onr  piCMBt  kuwMce  ^00,  Is  pNtooMd  to  b«  wilhowt  living 
alBoi 

Anflqwpologieal  Intltttte,  Januarr  9.— CoL  A.  I^ne  Fox, 
midnt,  in  tbe  dbair.— Mr.  Heniy  |iyde  C^fufce  ediibitad  a 
BiiMMne  kfSUt  dim  from  tpe  Aipawnn. — ^Mr.  Moieley. 
ratnralht  to  Ibe  CkaUmger  expedbion,  then  read  a  Img  and 
nqat  inlmitiag  aoeoitnt  of  the  inhabltaiita  of  th*  AdmiraUy 
Iduida.  He  eoml4«ed  thnt  in  their  arts,  aa  Aornn.  in  the 
«nianiatati«9  of  their  we.ipu:i$,  t)iey  rcaaaifalatf  Ae  nattvea 
irfNew  Gvivea,  while  in  ajjeculjar  iMte  In  didr  dnnils  or  ainf- 
ing  he  noticed  a  strong  Fijian  itMnUnee ;  tiieir  WMUma  of 
lwiiiS^*toMinipleaimt*diSeicdftom  that  in  other  grmpe. 
ne  stone  bdng  fixed  in  ealot  In  the  wood.  ObsidUn  spear  and 
knili!  heads  ^re  shown,  the  raounthig  of  the  obridian  llalcei  ia 
the  spear  heads  being  effected  with  a  Strang  gum  and  twine. 
The  lecturer  described  most  (utly  the  customs,  dress,  and  manners 
of  the  natives,  and  gave  some  thirty-five  words  of  the  language: 
The  whole  was  illustrated  with  maps,  sketcfie^  and  anSMIDIIS 
objects.  The  president  and  Prof.  Kolleiton  took  pert  in  the 
discussion. — Mr.  J.  P.  Harrison  then  read  the  report  on  recent 
excavations  at  Cissfaory  Camp.  The  pit  that  has  I  ccn  excavated 
Immediately  adjoins  the  one  cleared  gut  by  Mr.  £,  Willett  in 
1874,  and  is  of  nearly  the  same  size.  There  arc  two  piatformi^ 
one  above  the  other,  in  a  kind  of  apse  on  the  highest,  or  eastern 
side  of  the  pit.  Galleries  radiate  in  all  directions,  excepting 
towards  the  west,  where,  under  a  mass  of  chalk  rock  whicn 
prcjccLs  into  the  pit  !>u:no  six  feet,  there  is  a  small  chamber.  Out- 
side of  it  a  quantity  uf  charcoal  and  smoked  chalk  indicated 
that  a  fire  had  been  made  on  the  flour  uf  the  pit.  Lines  in 
difrercnt  combin.itions  were  found  at  the  entrances  of  two  of  the 
galleries  and  aUo  on  loose  blcKks  of  chalk  ;  some  of  t^em  may, 
pcrbapB,  possess  a  definite  meaning,  but  the  maiority  were  most 
ptolMbli  idle  narks. 

Faus 

44B«dM»y  of  IJciences,  January  3.— M.  Peligot  in  the  cliair. 
The  Ifllowbg  papers  were  read  : — Observations  on  a  rechima- 
tion  recently  presented  by  U.  Fajc^  withrcgaid  to  whirlwinds 
produced  in  toe  atmosphere^  by  i*.  SeodiL  The  supposition  uf 
descend injg  currents  in  whiirlirinda  J|  very  old;  we  find  it 
in  Lucretius  and  the  andeat  |ilgfdcislni  Besides  trombcs  with 
descending  pressure,  t||ere  are  niiuiy  vvhich  exert  suction.  M. 
Fayc  replied,  denying  the  ]#tteT  fact,  maintaining  the  novelty  of 
bis  ideas,  &c.— Practical  processes  for  the  destruction  of 
rbylloxera,  by  ^L  lioiteau.  He  describes  an  spparatuii,  a  per- 
forator with  automatic  distribution,  employed  in  applying  the 
insecticide  litjuid. — The  programme  of  a  prize  founded  by  the 
late  Pr.  Brcs.va,  wxs  anno'-it-.-cJ  from  the  rrei.id£nt  of  the  Turin 
Academy  of  Science^.  It  is  i2,cioo  francs,  and  to  be  awarded 
every  two  yuirs  to  Italian  ami  foreign  sinijti.'t  alternately,  for 
the  nioit  bnliiaiil  and  useful  discovery  or  most  remarkable  work 
in  the  phybical  and  experimental  sciences,  uatuiil  hi:>tory,  pure 
and  applied  mathematics,  physiology,  and  pathology,  not  ex- 
cluding geology,  history,  geogiaphy,  nnd  st;Ui,lic.->.  l  irst  award, 
in  1879,  to  a  jaziint  of  any  nationa  l  y. — Mic-  cjcltc  or  logarith- 
mic pcrio'is  of  the  quadratrix  of  an  alg.tbraic  curve  of  degree  /« 
are  the  prodacts  by  2  «•  j  of  the  roots  of  an  algebraic  equa- 
tl  n  of  (Icjircc  m,  which  may  always  be  obtained,  and  llie  coefli- 
cKius  of  winch  iuc  rational  functions  of  those  of  the  equation  of 
the  curve  prop-oicd.  Tlicurcm  by  M.  M.iximilien  Marie. — On 
tlic  cause  of  luotiun  in  the  rn.J .uuielcr,  by  MM.  Berlin  and 
G^bc   Iff.  a  suspended  railiomcter,  nr«^i^  ^,  |^  isitiai  eon* 


ditions,  the  movement  0/  the  ve»cl  may  be  nU,  po<iitivc,  or 
negative,  and  thus  may  be  explained  various  errors  o:  obstrva- 
ti'»u.  I  roiii  the  equation  I  cu  -e  I' «'  const,  (where  I,  1'  are 
lie  iiioineiits  of  inertia  of  ves'iel  and  vane  system,  li-  i^'  ll.eir 
aii^n'ar  velocitipsi,  the  auflurs  draw  several  coii-l' juciiees 
whicli  .^rc  ver.liL-d  by  experiment. — On  the  llow  r.'  mercury 
by  capillary  tubes,  by  M.  Viilari.  The  quanliiy  which 
flows  in  a  second  is  proportional  to  the  pressure  under 
which  the  flow  occurs,  and  to  the  fourth  power  of  the 
radius  of  the  tubes,  and  inversely  proportional  to  tbe  length  of 
the  tubes,  if  a  certain  minimum  length  have  been  passed  which  is 
smaller  the  narrower  the  tubc-s,  and  the  less  the  pressure.  For 
tubes  with  elliptic  section,  the  minimum  length  under  which 
these  laws  are  no  longer  verified  is  smaller  than  for  circular 
tubes  whose  radius  is  equal  to  the  piean  radius  of  tbe  elliptical 
section.  The  quantity  of  flowing  mercury,  lastly,  depends  on  a 
certain  constant,  which  depends  on  the  form  of  aperture  of  the 
tube  and  the  nature  of  the  sides. — On  an  o^eriawnt  similar  to 
that  of  singing  flamesb  by  M.  Montenat.  ^nto  •  long  vertieal 
metallic  tube  » lOfwed  «  Wttallic  basket  ^tik  ^tHmg  charcoal. 
What  this  hM|raMh(4tbe  Ipirer  pait,  the  air^wmeitt  prod^ses 
a  aoiuid.  On  njsing  tne  cnarcoal  towards  the  miodlt^  the 
sounds  incrane,  diniiusl^  and  cease ;  on  continaing  tbe  more* 
ment  they  iccv,  bat  ti  die  dooUe  octm  of  tiie  fini* 
and  they  cease  as  tbe  dwrooal  ntan  ifco  orific*.  II.  Jatnia 
UpcflM  M.  Kntner's  Mrqiibonfe— On  tlte  rgtatoty  power  of 

aSliniw  v»4  it*  4eriT*UVC|i  Pf  H-  BotKhardat.  Coiimy  to 
iH.  If itntsand  Anliin,  wno  sifppMed  fnaanue  to  be  «  substance 
with  IndifliEffent  mtatoiy  pomr,  it  Is  ahosm  to  VosiesB  a  real 

iST'^^^nL'-^Smuifcs  — ^'^'iJI'l^iyi^^*^'*^^  ^ 
stitotion  of  the  isomenMU  sii|^  of  cane  sugar,  by  M.  B«th)diot 
Tne  ui^son  of  two  molecules  of  the  same  glucose,  regarded  in  turn 
as  aldehyde  and  as  alcohol,  pradnees  three  distinct  types  of  isome- 
roos saccharoses.  Of  ihesethreetypes,niixedeth«r,mttedaldchyde, 
and  ether  aldehyde,  the  first  aad  third  alone  are  capable  of  rs> 
producing  their  genentors  Ity  simple  hydnttlon,  under  Hm 
influence  of  acids  or  fermenii^— ^Graphic  study  of  the  move* 
ments  of  the  brain  in  man,  by  MM.  Giacomini  and  Mosso. 
— On  the  alterations  of  quaternary  deposits  by  atmospheric 
agents,  by  M.  Vanden  Brteck.  Such  alterations  in  the  Faiit 
valley  permit  of  assimilating  the  red  diluvium  to  the  grey,  a 
simple  /luut  of  modification  of  tlic  same  layer.—M.  Virlct 
d' Aoiut  desGtibed  a  lunar  halo  observed  by  hioi  at  Paris  00  the 
joth  oh.  ■ 
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Tff/t  ENCYCLOP.r.DTA  BRITANNICA 
Encyclopadta  BrilannUa.     Ninth  EditioD.     Vol.  V. 
(EdinlNirgh :  A.  and  C  Black,  1876^) 

''r*lIE  article  of  greatest  scientific  intersst  in  this 
i-  volume  is,  of  course,  that  on  Chemistry.  We  can 
conceive  of  few  Itteraiy  tasks  more  tiying  to  a  dniy 
qualified  and  consciendwtS  writer  than  to  attempt  to  s^\& 
a  comprehensive  and  well-balanced  account  of  the  rise, 
progress,  and  present  position  of  a  science  like  cJieilristry 
within  an  encyclopedia  article  of  such  compass  as  even 
the  most  compliant  of  editors  would  tolerate;  And  we 
must  confess  at  the  outset  that  it  was  with  some  feeling 
of  sympathy  for  its  antbon*  engendered  by  this  reflection, 
that  we  commenced  the  examination  of  their  essay— a  feel- 
ing,  however,  whicli  n  iIlVI',  nlii  red  its  complexion  as  the 
consciousness  grew  upon  us  that  in  everything  which  is 
essential  it  may  fiibfy  compare  with  any  one  of  iu 
predecessors.  And  Aan  fliis,  no  higher  praise,  we  think, 
is  possible. 

The  article  divides  itsdf,  naturally,  into  three  parts.  In 
the  first  part,  which  we  owe  to  Mr.  F.  H.  Butler,  is 
traced  the  origin  and  growth  of  chemistry.  Its  only  fault 
is  its  exceeding  brevity  ;  it  is  hardly  to  be  expertod  th;'t 
within  the  space  of  some  six  or  seven  pages  we  can  have 
a  picture  as  lively  or  as  complete  as  we  &k1  in  the  works 
of  Hoefer  or  of  Htrmann  Kopp.  Of  the  birth  of 
chemistry  very  little  is  said,  and  only  the  slightest 
reference  is  made  to  its  association  with  the  Greeks, 
Arabians,  and  Egypiians.  With  the  rise  of  the  Spag^-- 
rists  with  Paracelsus,  who  tau.;^ht  that  the  true  use  of 
chemistry  is  not  to  make  gold  but  medicines,  we  seem  to 
perceive  the  first  attempts  at  a  rational  parsuit  of  the 
study,  but  the  crooked  manner  in  which  the  sect  sought 
to  adv.mre  its  doctrine  of  the  threefold  constitution  of 
matter  was  too  much  for  the  patience  even  of  the  gentle 
Robert  Boyle,  who  had  scant  mercy  for  **  the  sooty  em- 
piricks,  having  their  eyes  darkened  and  their  brains 
troubled  with  the  smoke  of  their  furnaces,'  who  were 
"wont  to  endeavour  to  evince  their  salt,  sulphur,  and  mer- 
cury (to  which  they  gave  the  canting  title  of  hypostatica! 
principles)  to  be  the  true  principles  of  things."  The 
growth  of  I.atro-Chemisiry  until  its  final  overthrow  by 
Hoffmann  so  late  as  the  beginning  of  the  eighteenth  cen- 
tury is  concisely  and  carefully  worked  out,  and  die  rela- 
tions of  its  doctrines  to  those  of  Hcctx-r  and  Stidil 
are  made  apparent  Indeed  the  largest  portion  of 
ibis  section  of  the  aitide  is  devoted  to  the  Phlogistic 
period,  and  tV'e  theory  itself  is  set  in  a  proper  light.  It 
has  betn  too  much  the  fashion  to  decry  the  services  of 
Stahl's  great  conception,  and  people  have  maneUed  that 
men  of  insight  and  logical  minds — such  men  as  Berg- 
mann,  Macqucr,  Scheele,  or  Cavendish — could  have  been 
hoodwinked  by  such  a  doctrine.  lJut  the  theory  was 
perfectly  consistent  in  the  outset,  and  it  was  only  by  the 
very  exeellenoe  with  which  it  served  the  purpose  of  a 
great  theory  that  it  fell  We  arc  glad  to  find,  too,  that  the 
services  of  Black  and  Cavendish  as  the  real  founders  of 
qwmtitadve  diemistry  meet  with  a  just  appiedatloa.  The 
labours  of  Lavoisier  are  estimated  with  equal  impaitiall^. 
Vol.  XV.— Nob  jjS 


For,  as  lidllg  declares,  although  "  Lavoisier  discovered 
no  new  body,  no  new  property,  no  natural  phenomenon 

previously  unknown  ...  his  immortal  glory  consisted  in 
this— that  he  infused  into  the  body  of  the  science  a  new 
spirit ;  but  "—he  is  careful  to  add— "  the  members  of  that 
body  were  already  in  existence  and  riglitly  joined  to- 
gether." It  may  be  worth  while  noting  that  the  date  of 
Lavoisier's  famous  memoir  "  On  the  Nature  of  the  Prin- 
ciple which  Combines  with  the  Metals  during  their  Calci- 
nation and  which  Augments  thdr  Weight,"  is  given  as 
1755,  at  which  time  if,  as  -ome  authorities  declare,  he  was 
bom  in  1745  (our  author  says  1743},  the  great  chemist 
would  be  of  Ae  tender  age  of  ten  years ;  the  careful 
reader  would  doubtless  mar\'el  at  so  remarkable  an  in- 
stance of  precocity  did  he  not  discover  from  the  context 
that  the  meniobr*nwst  be  antedaled  by  at  least  twenty 
years.  That  clarte  which  was  the  distinj^uishing  feature 
of  Lavoisier's  mind  is  rcHcctcd  in  hii  "  i  raitc  de  Chimie," 
with  an  outline  of  which  Mr.  Butler  fitly  closes  bis 
account  of  this  stirring  epoch.  It  i*  instructive  to  trace 
the  progress  of  our  knowledge  of  the  elementary  bodies 
from  the  date  of  the  publication  of  that  work.  Excluding 
light  and  caloric,  Lavoisier  recognised  some  thirty  simple 
substances ;  rinoe  his  time  the  number  of  the  dements 
has  doubled  itself,  but  it  is  remarkable  to  observe  how 
slow,  with  all  our  appliances,  is  the  rate  of  discovery  in 
these  degenerate  days.  Gallium,  the  latest  on  the  list, 
was  brought  to  light  in  1875.  If  we  divide  the  lapsed 
portion  of  the  present  century  into  periods  of  twenty-five 
years,  we  find  tint  the  times  of  disGovay  distribute  diem- 
selves  as  follows :  — 

1800-1825    33  New  elements. 

1825-18^0    10  „  „ 

1850  I&7S   s     „  ,, 

And  yet,  if  we  may  credit  M.  MenddeJeflTand  his  Laws  01 
Periodicity,  we  have  nothing  like  our  proper  complement 
of  elements.  Obviously,  therefore,  if  the  present  rate  of 

increase  is  to  be  maint.iincd,  the  occupation  of  the  chemist 
will  not  be  gone  for  some  time  to  come ;  ages  must  elapse 
before  eventhealphabetofbisacieiiceisoonstructed;  and 
by  the  time  that  Macaulay's  Richard  Quongti  goes  to  com- 
plete his  stodies  atthe  University  of  Tombuctoo,  attracted 
by  the  high  scientiBc  cluracterof  Prof.  Quashaboo,  the 
learned  professor  will  doubtless  be  ent7,\-;ed  on  the  article 
"  Chemistry,"  to  occupy  an  entire  vojuine  of  the  loist 
edition  of  die  "  Britannica,"  which  will  still  be  published 
by  the  eminent  firm  of  Black. 
Mr.  Butler  repeats  die  common  statement,  that  die 

atomic  theory  first  suKgcstcd  itself  to  Dalton  during  his 
investigations  on  light  carburetted  hydrogen,  and  olefiant 
gas  ;  the  matter  is  probably  of  little  moment,  bat  as  aa 
historical  fact  it  may  be  noted  that  the  germ  of  his  great 
work  is  to  be  found  in  his  "  ICxperimental  Inquiry  into 
the  Proportion  of  the  Several  Gases  Contained  in  the 
Atmosphere,"  read  before  the  Literary  and  Philosophical 
Society  of  Manchester  m  November,  1802.  In  this 
paper  Dalton  states  that  one  of  the  component  gases — 
the  oxygen — has  the  power  of  combining  chemically,  in 
two  different  proportions,  with  nitric  oxide,  to  form  two 
distinct  compounds  ;  and  that  the  (juanttties  by  weight  01 
oxygen  which  thus  combine  are  in  the  ratio  of  one  to 
two.  It  was  this  circumstance  which  first  aroused 
Dakon*!!  attention  to  die  Cut  that  one  chemical  dement 

o 


Digitized  by  Google 


270 


NATURE 


25, 1S77 


can  combine  with  another  in  two  different  but  definite 
proportions  by  weight.  'ITie  ilady  of  llie  hydrocartons 
and  of  carbon  monoxide  and  dkoridewas  not  tnkcn  up 
until  two  years  later.  (See  Roicoe's  "John  Dalton  and 
his  Atomic  Tbeoiy,"  Science  Lecturer,  1874.) 

It  has  probably  been  from  considerations  of  space  that 
Mr.  Butler  has  been  unable  to  do  more  than  glance,  in 
the  brielest  possible  manner,  at  the  progress  of  modern 
theory,  and  we  fear  that  in  one  or  two  instances,  his 
reader  may  complain  that  in  the  effort  to  be  concise  he 
has  become  obscure.  The  idea  of  the  polyatotnicity  of 
the  elements  if  dismissed  in  a  tingle  line.  The  doctrine 
of  materia  prima  has  played  Such  an  important  part  in 
the  past,  and  if  we  may  judge  from  the  si^;ns  of  the  limes, 
is  destined  to  play  a  still  mote  important  part  in  the  future, 
that  it  is  surety  an  oodstion  of  some  m5roent  to  neglect 
all  mention  of  Prout's  hypothesis,  of  Dumas's  cxtcns-on  of 

of  its  unquestionable  influence  upon  the  French  school, 
and  of  the  labours  of  Stas  in  connection  with  it.  It  is  to 
be  regretted  too  that  so  little  is  said  of  the  rise  of  what 
may  be  termed  the  physical  side  of  chemistry ;  of,  for 
example,  the  influence  of  Dulong  and  Pelifs  law,  of  the 
law  of  Avogadro,  of  Mitscherlich't  law  of  isomorphism, 
and  that  no  direct  reference  is  made  to  modem  notions 
of  the  constitution  of  m.itter.  It  is  ti-uc  that  certain  of 
these  matters  are  mentioned  in  subsequent  sections  of  the 
general  article,  hut  they  have  their  proper  place  in  a 
historical  account  of  the  growth  of  the  icien.  e.  L'stly, 
the  value  of  this  portioa  of  llic  article  would  have  been 
jjrcatly  augmented  by  some  reference  to  the  bibliography 
of  chemical  history ;  Mr.  Butler  will  excite  the  interest 
and  curiosity  of  many  students  by  his  well-written  and 
thoroughly  readable  sketch  ;  he  would  have  increased 
their  gratitude  by  informing  them  how  they  might  satisfy 
their  craving  for  finther  knowledge. 

The  second,  and  by  far  the  largest,  portion  of  the 
article  (it  occupies  nearly  two-thirds  of  the  whole)  treats 
of  Inorganic  Chemistry,  and  is  the  worie  of  Prof.  Arm- 
strong. In  its  main  features  it  differs  considerably  from 
the  ordinary  run  of  descriptive  treatises,  although  we 
question  whether  any  one  of  them  exhibits  a  more  com- 
plete foup  d'ceil  of  the  {Hoesent  position  of  this  branch  of 
the  science.  No  space  is  wasted  on  mere  technics  (if  we 
may  employ  a  word  uliich  is  sanctioned  by  Wi.irceiter), 
and  it  would  be  almost  impossible  for  one  ignorant  of  the 
science  to  employ  it  as  a  vaA  meeum.  It  is  characterised 
by  the  manner  in  which  broad  and  com [)rehcnsivc  prin- 
ciples are  grasped  and  illustrated  ;  entire  groups  are  con- 
trasted or  compared,  marched  up  and  down  as  it  were^ 
like  the  skilful  handling  of  battalions.  Nevertheless, 
whilst  wc  cannot  but  admire  the  fearless  manner  of  his 
evolutions,  we  arc  afraid  that  Dr.  Armstrong's  love  and 
zeal  for  system  and  geaeralisation  occasionally  allure  him 
upon  tender  ground.  The  article  is,  presumably,  not 
specially  written  for  chemists,  aliliouj^h  we  have  no  hesi- 
tation in  af&rming  that  every  chemist  who  reads  it  will  do 
so  witit  pleasure,  and  therrfare  hypodieses  such  as  that 
Epsom  s.aks  may  be  regarded  as  the  normal  majjnciium 
salt  of  dihydrated  sulphuric  acid,  1I(,S0«,  crystallised  with 
live  molecules  of  water  ;  or  that  the  true  formula  of  potas- 
siun»  pcrchlorate  is  KjCljOg ;  or  that  the  molecule  of 
selenium  dioxide  is  probably  not  represented  by  the  for- 
mula Se(\ ;  or  that  the  ■o-calted  bydragm  disalphidf  has 


presumably  the  composition  H|S( ;  wUch  are  not  the 
common  property  of  the  science,  however  ingenious  and 

suggestive  they  in  ly  be,  as  these  uniloubteiUy  are,  do  not, 
we  submit,  come  within  the  scope  of  a  treatise  which 
should  prinarily  be  a  register  of  &cts  for  the  use  of 
general  readen.  We  allow  that  Dr.  Armstronj;  is 
generally  very  cautious  in  his  mode  of  stating  these  and 
similar  conjectures,  and  possibly  a  very  careful  reader, 
whilst  admitting  their  relevancy,  would  regard  them  in 
their  proper  light  of  tentative  hypotheses  ;  but  all  readers 
arc  not  careful ;  the  beaten  path,  we  are  told,  is  the  safe 
path  ;  and  although  scientilic  preachers,  unlike  other 
preachers,  may  with  impunity  be  as  heterodox  as  they 
ple.ise  .\:iion^  theniielvcs,  it  m.iy  be  doul:iti:d  how  far  it  is 
expedient  to  preach  any  otlier  than  perfectly  safe  doctrine 
to  the  hdty.  Tliis  is  really  the  only  piece  of  adverse 
criticism  we  have  to  offer.  When  facts  are  known  they 
are  stated,  and  with  remarkabb  perspicacity.  As  in- 
stances of  careful  and  judicious  compilation  we  may  refer 
to  the  sections  on  ozone,  hydrogen  di^ixide,  and  the 
organo-silicon  compounds.  A  commendable  feature  is 
the  recognition  of  the  great  importance  of  what  we 
have  before  termed  the  physical  side  of  chemistry  ;  and 
in  this  respect  Dr.  Armstrong's  treatise  is  unique :  we 
have  no  hesitation  in  asserting  that  everything  of  va]  je 
which  recent  investigation  in  the  domain  of  chemical 
physics  has  brought  to  light  is  carefully  interwoven  in  the 
proper  p!:i(:c.  The  results  of  the  thenno-chemical  work 
of  I  homscn  and  others  ;  of  the  work  of  Troost  and 
Hautcfcuille  and  Brodic  on  dissociation  phenomena  ;  of 
the  researches  of  Bertbelot  and  others  on  the  state  of 
salts  in  solution ;  and  of  numerous  other  works  scarcely 
less  important,  are  duly  set  forth,  and  in  such  relation  as 
to  enforce  their  value  and  applicability.  Indeed,  in  one  or 
two  eases  we  have  the  results  of  work  which  has  not  yet 
been  fully  published,  as  in  the  account  of  the  action  of 
nitric  acid  upon  the  various  metals.  It  appears  that  with 
the  exception  of  silver  all  the  metals  give  with  this  acid  a 
mixture,  in  varying  prOf)ortions,  of  free  nitro;,'en  .ind 
nitro^'en  dioxide  and  monoxide.  If,  however,  wc  com- 
pare the  behaviour  of  the  acid  in  the  case  of  the  three 
closely-related  metals,  magnesium,  zinc,  and  cadmiuai,  the 
reducing  action  of  the  evolved  hydrogen  is  found  to  be 
j;reatest  with  the  magnesium,  and  least  with  the  cadmium, 
which  result  Dr.  Armstrong  connects  with  the  fact  that  in 
the  solution  of  these  metals,  the  greatest  amount  of  heat  is 
evolved  by  magnesium  and  the  least  by  cadmium.  But  ih.it 
the  comparative  reducing  power  of  the  hydrogen  evolved  by 
the  action  of  the  three  metals  stands  in  no  direct  relation 
to  the  heat  developed  on  solution,  appears  to  be  evident 
from  the  circumstance  that  in  the  case  ot  the  deoxidation 
of  solutions  of  vanadium  pentoxide  by  the  action  of  these 
metals,  the  very  reverse  obtains :  magnesium  added  to  the 
solution  of  the  [>entoxide  forms  the  trioxide,  and  the  liquid 
becomes  green  ;  under  no  conditions,  apparently,  is  this 
metal  able  to  bring  about  a  lower  degree  of  oxidation  ; 
on  the  other  hand,  sine  and  cadmium  cany  the  deoxida* 
tion  a  stage  further,  and  a  lavender-coloured  solution  of 
the  dioxide  is  obtained.  And  it  would  iurlhcr  appear 
from  experiments  which  are  in  progress  by  Uw  writer  of 
this  notice,  that  the  amount  of  hydrogen  which  is  etTec- 
tive  in  the  work  of  reduction,  as  uicasurcd  by  its  po>vcr  of 
deoxidising  ferric  sulphate,  amounts,  in  the  case  of  imc. 
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to  about  twenty-two  per  cent,  of  that  which  is  cvulved  ; 
whereas  in  the  case  of  magnesium,  under  circumstances 
as  simitar  as  possible,  it  is  only  about  dgbt  percent 
This,  indeed,  is  but  a  portion  of  the  broid  problem  of  the 
connection  between  thL-  conditions  of  a  chemical  change 
and  its  amount,  one  side  of  which,  as  Dr.  Armstrong 
diowf  us,  has  already  been  aiucked  by  Messrs.  Harcourt 
and  EssoiL  We  may  add,  in  this  connection,  tltat  it 
would  have  conduced  to  clearness  if,  in  the  concise 
account  of  the  work  of  these  chemists,  tlie  (erm 
"tbiosulpbate^had  been  substituted  for  that  of  "hypo- 
sulphite," since  we  have  the  existence  of  Schiitzcnberger's 
acid  duly  stated  a  few  pages  further  on,  and  it,  in  accord- 
ance with  Henry  Watls's  snggealion,  b  called  byposnl* 
jdinroas  acid. 

Of  the  remaining  portion  of  the  article,  namely,  thai 
on  Ofganic  chemistry,  wc  h  ive  b.it  little  space  to  speak. 
In  one  leqMCt  Mr.  Mcidola  has  had  the  most  difficult 
share  of  the  work,  for  it  is  no  fight  task  to  be  obliged  to 
cuncenira^r  the  essence  of  m  i.lern  organic  chcir.islry 
within  less  than  forty  pages.  The  general  armngemcat 
of  this  section  bears  considerable  resemblance  to  that  of 
Prof.  Schoilemmer's  excellent  Manual  of  the  Carbon  Com* 
pounds,  and  although  it,  of  necessity,  cannot  be  attrac- 
tive to  the  general  reader,  we  can  congratulate  Mr. 
Meldola  on  having  produced  a  compilation  which  will  be 
highly  serviceable  to  chemists.  T.  £.  T. 


PACKARD'S  JJFE-mSTOJtlES  OF  ANIMALS 

Life-Histories  of  Animals,  iiwludiiiff  Man  ;  or,  Outliiu-s 
of  Comparative  Embryolo^.  By  A.  S.  Packard,  jun. 
(New  York  :  Holt  and  0».) 

IN  the  rapidly-shifting  condiiion  of  our  knowled^jc  of 
the  development  of  all  kinds  of  animals,  it  is  a  most 
diflkutt  thing  to  produce  a  satisfactory  treatise  on  Com- 
parative Kmbryology.  Non?-  •lie  less  such  a  work  is 
much  needed  by  our  university  students,  and  the  little 
book  which  Dr.  Packard  has  put  together  may  be  recom- 
mended to  them  as  containing  a  great  deal  of  the  latest 
information  on  the  subject,  welt  illustrated  by  diagrams 
derived  from  a  number  of  widely-scattered  Gennao, 
French,  English,  and  American  periodicals. 

At  first  sight  Dr.  Packard's  book  appears  considerably 
better  than  it  really  is.  The  student  needs  to  be  cau- 
tioned in  using  it,  since  it  combines  with  much  that  is 
excellent  •  surprising  amount  of  {oaccuracy,and  is  sadly 
deficient  in  critical  j)owcr.  Dr.  Packard  is  a  si'.ul'.  i  t  of 
Ckrman  zoological  journals,  and  is  too  ready  to  attach  a 
large  measure  of  importance  to  German  work  because  it 
is  German.  Moreover,  though  he  has  himself  engaged 
in  researches  on  the  embryology  of  the  King  Crab  and  of 
Insects,  he  has  clearly  not  worked  over  w  witk-  ticld  in  the 
subject,  and  consequently  is  not  able  to  bring  a  trained 
experienca  to  bear  od  the  disdimination'of  the  sound 
and  the  ansoundobflefyatkasandqieculattoasof  secent 
writers. 

Amongst  the  good  pdnts  of  the  book  (to  take  some  of 

these  to  begin  with)  we  have  a  fi;;ure  supplied  by  Dr. 
Bessels  of  his  Proiobatliybius  ;  the  account  and 

figures  of  various  Monads  from  J^unes  Clark,  Dallinger, 
and  Drysdalc  ;  the  text  and  figures  relating  to  the 
Echiaoderms  ;  Lacaie  Dutbier^  figures  of  devek^ing 


Dentaliuin :  fi^'urcs  rclatinj;  to  the  development  of 
Atihropods  from  the  works  of  Bobretzky,  Kowalewsky, 
and  Ganin ;  Morsels  figures  of  developing  Terebratulina  ; 

A^assi^s  Tomaria  and  Ilalanoglossus  ;  Wyman's  en.bry- 
onic  skates  ;  whilst  good  figures  of  larval  Ascidians  are 
also  given. 

Whilst  insisting  on  the  service  which  the  book  will 
render  to  the  young  student,  we  shall  now  ])oint  to  some 
of  its  shortcomings.  In  the  first  place  it  is  somewhat 
misleading  to  call  attention  in  the  tide  of  the  book  to  the 
two  pages  which  are  devoted  to  man.  The  Vertebrata 
altogether,  are  not  treated  with  the  same  proportion  of 
attention,  relatively  to  our  knowledge  of  them,  as  are  the 
lower  groups  of  animals. 

It  may  be  pointed  out  that  whilst  giving  a  large 
number  of  very  useful  citations  of  recent  embryological 
works.  Dr.  Padcard  is  not  uniformly  careful  to  ascribe 
the  use  of  the  terms  and  genealogical  h)pothe5es  which 
he  employs  to  their  rightful  authors.  In  his  chap- 
ter on  the  life-history  of  the  Mollusca,  he  makes  use 
of  the  terms  Trochosphere  and  Veliger  which  I  intro- 
duced into  embryological  nomenclature  in  my  paper 
on  the  Development  of  the  Pond  Snail  1 '  ' v,.'  /.  Jount. 
Micros.  Sciitue,  1874},  which  he  cites  at  the  end  of  the 
chapter ;  he  does  net,  however,  ascribe  either  the  tenns 
or  the  views  connected  with  them  to  their  author.  I 
am  induced  to  mention  this  omission  specially,  since 
Prof.  Semper  of  Wiirzburg,  in  his  last  publication — a 
heavy  octavo  discussing  the  relationship  between  Verte- 
brates and  Annelids— has  made  a  leading  feature  of  the 
Troc!'.'  iiii'  appropriatinji  the  name  as  applied  by  mc 
and  the  doctrine  connected  with  it,  without  the  slightest 
acknowledgment  The  impropriety  of  Semper's  proceed- 
ing is  the  greater  since  he  makes  no  mere  passing  allusion 
to  the  Trochosphere,  but  puts  forward  a  "  Trocbosphere- 
theory"  which  is  intended  to  eclipse  the  "Gasbmla* 
theory  "  of  I  laeckel. 

A  few  points  amongst  those  which  we  have  noted  as 
blemishes  may  be  conveniently  cited  in  order  of  pages. 

Page  3.'-^^^  read  "  Balhybius  was  first  discovered  by 
Prof.  Wyville  Thomson  in  1869,  in  dred;jing  at  a  depth  of 
2,435  fathoms  at  the  mouth  of  the  V>.\y  of  Biscay."  It 
was  not,  but  was  described  and  named  by  Huxley  in 
1868.  Thomson  appears  to  have  seen  it  in  1869,  in  a 
living  state  under  the  microscope,  to  judge  from  his 
description  quoted  by  Packard.  Presumably  this  was 
not  the  snlplttte  of  lime  with  which  Bathybius  has  since 

Ijeen  idcntined  by  the  same  authority. 

Pages  24  and  25.-  Uriila  should  be  Uvella. 

Page  54.—"  We  have  by  tearing  apart  a  spedes  of 
Sycandra  (or  Sycon)  perhaps  S,  dh'a/Of  which  giowl  on 
a  Plilou,  found  the  planula  much  as  figured  by  Haeckel, 
MetscbnikolT,  and  Carter,  and  anyone  can  with  patience 
and  care  observe  the  life-history  of  the  marine  sponges."  It 
would  have  been  more  satisfactory  if  Dr.  Packard  had 
tolil  u ;  whether  the  planula-  he  saw  were  like  the  figures 
of  Haeckel  or  those  of  Metschnikoff ;  they  certainly  could 
not  have  been  like  both.  It  is  a  mistake  to  dismiss  one 
of  the  most  difficult  problems  which  is  now  bafBing 
cmbryologists  with  the  assurance  that  "  anyone  can  with 
patience  and  care"  solve  it. 

Page  96. — "  Sprat"  for  yoimg  oysters  should  be  "^t" 
Saknsky^  olMenratioii  eo  the  young  oyster,  and  Us  eno- 
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neous  interpratatioos,  are  quoted  with  simple  faith  by  Dr. 
Packard ;  ao,  too,  are  the  same  anthor'a  obaervatioiis  on 

Gasteropod  development. 

Page  105. — A  serious  error  is  here  revived  as  to  the 
identity  of  the  veliun  of  the  Gasteropod  larva,  and  the 
wingi  of  such  Pteropods  as  StylioUt  The  older  obserra- 
;i.ins  of  Cc.^cnliaur,  and  the  later  ones  of  Fol,  have  shown 
that  the  velum  co-exists  with,  and  is  quite  distinct  from, 
tbe  ejqnnded  wing-like  foot-lobea  of  the  Pteropoda. 

Page  117.— The  mode  of  development  of  Grenacher's 
Cephalopod  is  not,  as  stated  by  Dr.  Packard,  "  totally 
different"  from  that  of  the  common  cuttle-fishes.  It 
diJIiera  only  in  the  somewhat  smaller  size  of  the  nutritive 
yelk.    The  marginal  cilia  have  no  significance. 

Page  120. — "  Peripatus  has  been  proved  by  the  re- 
aearches  of  Mr.  Moseley  to  be  a  tracheate  insect,  for  in 
tbe  young  gemitne  tracheae  exist,  though  they  disappear 
in  the  adult,  or  at  least  have  not  been  discovered."  We 
dionld  have  expected  to  find  Dr.  Packard  less  inaccurate 
in  whattdatei  totfic  Artbiopods.  The  above  Is  altogether 
misleading  ;  what  Mr.  Moseley  found  was  that  the  at'.ult 
Peripatus  is  richly  supplied  with  tracbex.  He  did  not  tind 
txacfaese  in  the  embryos,  but  be  found  still  more  unport- 
ant  evidence  of  Arthropod  character,  namely,  the  pre- 
sence of  a  pair  of  foot-jaws,  the  first  post-oral  pair  of 
appendages  becoming  modified  in  the  COUnc  of  develop- 
ment, so  as  to  function  as  mandibles. 

P^  307. — AmphioxQS  is  said  to  possess  "  primitive 
kidneys  like  the  segmental  or^jans  of  Worms."  O:  all  the 
varied  attempts  to  fix  upon  renal  organs  in  Amphioxus 
there  are  none  which  quite  wanant  this  statement  Tbe 
fact  is  that  nothing  corresponding  to  the  segmental 
organs  of  Worms  has  ever  been  described  in  Amphioxus, 
e9CCeittir.g  the  "  pigmented  canals."  Though  sor.ielimes 
one  epitheliai  area  and  sometimes  another  is  declared  for 
the  time  to  be  "  renal,"  functionally  if  not  morphiologi- 
cally,  the  truth  is  that  no  lenal  oirgans  at  all  are  known 
to  exist  in  Amphioxus. 

Notes  like  die  preceding  might  be  mnldplied  were  it 
worth  while.  Though  such  inaccuracy  of  statement  does 
somewhat  lessen  the  value  of  Dr.  Packard's  book,  it  is 
nevertheless  one  which  is  really  welcome^  and  serves  very 
well  the  main  purpose  for  which  it  was  designed,  viz., 
that  of  conducting  the  commencing  student  over  the 
recent  literature  of  diat  ymmf  ^ant,  ConqMrative  Em- 
bryology. 

E.  Ray  LAMKoraR 


OUR  BOOK  SHELF 

Dtscriptive  Catalot^uc  0/  a  Collation  of  Ih^  Economic 
Aiiturals  0/  Caiuuia,  and  Notes  on  a  Stratizrabkical 
Collection  0/  Kocks.  Exhibited  at  the  PbSadelpbia 
International  Exhibition.    (Montreal,  1876.) 

The  geological  survey  of  Canada,  under  the  direction  of 
Mr.  Selwyn,  F.R.S.,  has  placed  in  tlic  I'hihuielphia 
Exhibition  a  collection  of  minerals  and  rock  specimens 
of  much  interest,  as  they  very  fairly  represent  tbe  geolo- 
gical productions  of  the  Dommion,  as  or  as  the  opera- 
tions of  the  survey  have  extended.  Tbe  descriotivfi 
catalogue  of  these  ^taMBka*  (we  nsiet  the  use  ot  this 
new-fangled  Americanism  in  a  Canaclan  work)  has  been 
ably  drawn  up  by  the  Geological  Corps  of  Canada  under 
following  heads : — i.  Mctak  and  their  ores.  2. 


Materials  w^cA  in  the  production  of  heat  ami  li;^ht.  3. 
Minerals  apj)licablc  to  certain  chemical  manufactures, 
and  their  products.  4.  Mineral  manures.  5.  Mineral 
pigments  .ind  detergents.  6.  Salt,  brines,  and  mineral 
waters.  7.  Materials  ap|)ltcable  tO  common  and  decora* 
tive  construction.  8.  Refractory  materials,  pottery-days, 
and  pottery.  9.  Materials  for  grinding  and  poiishiii^. 
lOk  Minerals  applicable  to  the  fine  arts  an  1  tojewellenr. 
1 1.  Miscellaneous  minerals.  This  catalogue  is  sm&deatty 
comprehensive,  while  the  arrangement  is  well  adapted  ftir 
easy  reference. 

.\lont;  with  the  descriptions  of  the  specimens  under 
each  head  we  frequently  find  a  condensed  account  of  the 
origin  and  progress  of  various  industrial  pursuits.  Thus 
under  the  head  of  Class  2,  "Materials  used  in  the  pro- 
doedoB  of  heat  and  light,"  we  have  short  notices  of  the 
more  important  collieries  in  the  eastern  provinces  of 
Canada,  together  with  observations  on  the  origin  of  the 
petroleum  spriogs  of  Ontazio.  Tbe  region  in  «-bich  tbe 
petroleum  beds  occur  is  ^tuated  ia  ths  western  part  of 
Ontario,  around  tbe  town  of  Petrolia,  occupying  about 
eleven  square  miles  of  level  ground,  covered  to  a  depth  of 
about  ic»  feet  with  bluish  clay.  The  oil  is  tapped  by 
borings,  which  penetrate  a  scries  of  bluish  dolomites, 
sil  lies,  and  marls  to  a  depth  of  380  leel  under  the  clay, 
when  a  productive  stratum  is  struck,  and  the  oil,  accom- 
panied i>y  sulphurous  saliii-'  V. .iter,  ilous  into  the  bore- 
itole,  or  well.  The  strata  penetrated  in  boring  the  oil- 
wells,  belong  apparently  to  nie  "Hamilton,"  "Chemung," 
and  "  Portage  groups,  representing  according  to  Sir  W. 
Logan,  the  upper  portion  of  our  Devonian  beds,'  but  the 
petroleum  itsdf  is  believed  to  originate  in  the  limestone* 
of  tbe  Comiferoas*  tormation  which  lie  underneath ; 
the  strata  occur  in  the  form  of  a  flattened  dome.  Anp 
other  source  of  petroleum  is  the  "Trenton  "  group,  much 
lower  down  in  the  geological  scries.  ;ir.d  referable  to  the 
Lower  Silurian  period.  The  geological  position  of  the 
petroleum  beds,  as  well  as  cases  of  actual  observation,  all 
go  to  show  that  the  source  of  the  miner  il  oil  is  antnial, 
not  vegetable.  The  limestones  of  tlie  Con  iterous,  (i.ispe, 
and  Trenton  groups  arc  more  or  less  coralline,  and  from 
the  observations  which  Sir  W.  Logan  records,  it  would 
ap]>ear  that  the  oil  is  derived  from  the  decomposition  of 
the  animal  matter  which  originally  filled  the  cells  of  the 
cotakrodc.  In  such  a  position  tbe  oil  has  been  observed, 
where  ttiese  pabemoic  limestones  crop  out  at  the  surface, 
and  where  the  limestone  is  overlaid  by  sandstone,  as  in 
tbe  L'nited  States,  or  by  shales  or  other  materials,  as  in 
Canada.  The  animal  oil  has  saturated  these  latter  to  such 
a  degree  that  they  have  beconie  underground  reservoirs 
which  can  be  made  available  by  artiilcial  means. 

The  notes  by  Mr.  .Selwyn  on  the  collection  ol  rock- 
specimens  suggest  several  points  on  which  wc  should  like 
to  dwell,  did  space  permit.  We  shall  only,  however,  refer 
to  the  rcmaricabte  case  of  metamorphic  action  to  which 
be  calls  attention ;  namely,  that  to  the  south-east  of  the 
Valley  of  tbe  St  Lawrence  the  foimattons  are  highly 
netamor^oaed,  their  representatives  to  the  north  of  that 
river  bewg  in  their  unaltered  condhion.  This  diange 
takes  place  along  a  great  line  of  dislocation  ranging  from 
Lake  Cliainplain  to  Quebec  and  Gaspe,  as  described  by 
Dr.  .Slerry  Hunt.  The  change  in  the  condition  of  these 
beds,  none  of  which  are  piobaljly  older  than  the  Devonian 
period,  is  so  great,  that  the  hand  specimens  are  undis- 
tinguishable  from  others  collected  in  Eastern  Canada  or 
Ontario  of  undoubted  Laurentian  age.  That  metamor- 
phic rocks  may  be  of  any  geological  period  is  a  fact  of 
wUdi  Students  of  geology  should  be  reminded  ;  for  we 
have  recently  bad  evidence  before  us.  that  some  of  tbe 
rising  genetatioin  of  geologists  are  still  instructed  in  the 
exceeds^  erroneous  view  that  there  is  a  "  metamonbic 
system*  of  recks  forming  the  base  of  the  general aeniea» 

E.  H, 
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LETTERS  TO  THE  EDITOR 

\Tk^  Editor  dees  ncl  held  hhiuclf  rtspoHsibU  for  c/finwns  fjiprtsud 
by  his  i:'>  rfsSudftilf.  A'ri/'irr  ran  he  undert,}ke  to  return, 
or  to  ,-orn\:k->td  -vi.'it  l  '::  t  iter i  of,  reju  ted  nianuserif'tl. 
No  netke  is  ta^en  >>{  anotsymous  cammHni<atii>Ht,\ 

Holly  Berries  and  Rare  Birds 

Wi  l  li  reference  to  the  jilatemcot  which  has  l)een  maJe  by  Mr. 
McNab  of  the  Botanic  Garden*  in  Edinhur^h,  corroboratci!  by 
Mr.  Darwin  and  others  in  Englainl,  that  hoily  berries  arc,  th:s 
leMon,  extremely  scarce,  it  may  I*  intcrcilinj,'  to  note  lhat  -1  lar 
M  this  di-lrict  is  c.iiKcrncd,  the  holly  is,  on  the  contr.iry,  un- 
usually ricii  in  fniit.  l  or  many  years  1  b»ve  never  seen  so 
abuTvlant  a  crop,  and  1  !iU!^|>ect  thit  «U1  be  faoad  tO  be  the  6Me 
all  over  the  \Vc,t  lln^Ulauds. 

We  have  had  a  n.ost  un'.isual  winter,  from  its  extreme  mili  l- 
ness,  ».kics  almusl  tLnlinualiy  densely  overcast,  and  the  perM^t- 
ence  of  cast  wind.  The  rainfall  for  1876  wis  not  n.u;h  111 
excess  of  our  ft\i.r.n;e— fifty-three  inches.  Wc  have  had  little 
snow,  and  only  "Hc  M.  vt-rc  gale  of  winl  Hut  the  barometer 
has  been  frequently  vciy  low,  in  sympathy  with  the  destructive 
gales  t  .n-h  ti  l  the  n  >rth  anil  to  the  south  of  us. 

I  don't  kno*  wlitthcr  it  is  (iue  to  any  of  those  circtunstaoces 
of  climate  that  we  have  had  two  seiy  r.irc  Ultla-4hegNlt  jpey 
shrike,  and  the  (greater  spotte<l  woodpecker. 

The  shrike  was  seen  here  about  twelve  years  ago,  on  one 
occasion  ;  and  a  fiiccimcn  of  the  woodpecker  was  kdled  al>out 
fifty  years  aj^o.  About  the  time  when  the  shrike  was  seen  here 
on  the  last  occasion,  several  specimens  were  shot  in  diltercnt 
parts  of  the  low  country  ;  but  this  winter  1  hafceeen  no  c.ise 
meuiioned  of  the  bird  being  observed.  Ahovll 

InwiMiy,  JmoMjr  «> 

— — —  • 

On  the  Sontbem  Tendency  of  Peulnsolas 

Tin;  .aKcr.tinn  of  those  interc,lc<l  in  physical  geography  has 
loiiR  b  f  n  aitracttd  to  the  rem  irka'  le  fact  that  almost  all  the  great 
peninsulas  of  the  earth  trend  s  .utli^-- .sr.is,  and  lhat  the  majority, 
at  any  rate,  have  an  i-Iani!,  or  i;ri)uii  vA  is'anJs,  at  their  southern 
extremity.  Thus  .Mrs.  Somtrvil.c,  calling  attention  to  this,  says: 

 "The  tendency  ol  the  land  to  a^sincc  a  peninsular  form  Is  very 

remarkal>Ie,  and  it  is  istiil  more  so  that  almo»t  all  the  peninsulas 
trend  to  the  south,  circumslanc  s  that  dejvcnd  on  some  unknown 
cause  whiJi  seems  to  have  aje  i  very  extensively.  The  con. 
tincnts of  .South  .Amcrici,  .-Vfru  i,  and  Gieenland,  are  peninsulas 
on  a  i;it;.int  c  sciie,  all  >Hiecud  to  the  south  ;  the  peninsula  Of 
Indii-  tlie  liido.Chin<?se  peninsula;  tliose  of  Korea,  KamtchatU. 
Fliirib,  C.ilif.mu,  an<l  Alia.ka,  in  North  America;  as  well  as 
the  Knropca.i  pcn.nsulas  of  Norway  and  Swederi,  Spain  and 
Ptortu,  al,  Ita'.y  and  (,re.'..r,  dl  s'jr'.<;  the  same  direction.  . 

"  .\iauy  of  the  peninsula-.  .J  an  island,  or  group  ©flilaildj 
at  their  extremity,  as  So  ith  Anirru  .i,  which  is  tcrmiuUd^TUe 
group  of  Ticrra  del  Fucgo  ;  India  his  Ceylon  ;  Maaen  BU 
.Sui.iaca  and  ll.->nca  ;  llie  southern  extremity  of  AusttUl* end* in 
Tasi-ania,  or  Nan  Uiemen's  Land  ;  a  chain  of  islands  nuftoin 
the  end  of  the  peninsula  of  Alia.ska  ;  Greenland  bM  a pNP  o> 
islands  at  its  extremity  ;  and  Sicily  lies  close  tO  the  MnDem 
termination  ol  Italy." 

Now  m.-y  V  e  not  correlate  this  with  the  remarkable  prepon- 
derance of  ocean  in  the  southern  hemisphere,  which  M.  Adhemar 
has  suggcsteil  to  U  due  to  the  alteration  ot  the  centre  of  gravity 
of  the  earth,  caused  by  the  Ricat  souihem  CUpola  ofke?  How- 
ever that  may  be,  the  preponderance  of  WM«  ■>  Wwb  » 
vcrj-  remarkable.  Taking  •  •  —  -  »  - 
of  sea  is  as  follows : — 
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Withoat  at  the  incaent  mement  entering  npwi  any  ^i"?*'!"" 
as  to  the  canae  wt^  has  piodttced  this  renuukaMe  result,  the 
fact  at  anf  late  leeiBS  to  tfamr  aooie  lig^  on  the  loathero  direc- 
tion of  pnaontoriM,  fa  wUefa,  as  fcr  ea  I  am  aware,  no  fuse 
has  yet  been  socg^Md.  For  let  us  suppose  three  Uactt  of  Und. 
cadk  tnadiM  iMfth  and  MM^  each  with  a  oential  backbone, 
batonenidiagcacialalapeMathinidibflae  with  a  aarthwaid 


slope,  and  the  third  without  any.  The  first  will,  of  course, 
form  a  peninsula  p  dn'in;;  southwards,  liecausc  as  we  proceed 
southwards,  le^s  an  1  less  ol  the  suriace  will  project  above  the 
water,  until  notl.int;  but  the  central  ridge  remains.  The  second 
trait,  however,  w.rahl  also  assume  the  same  form,  because, 
though  by  tin-  hv]; -  tliesis  tin-  land  does  not  sink,  still  the  gradual 
preponderant  l:  of  ..  I'cr  woiiid  proilucc  the  same  effect. 

If,  moreover,  the  central  mountain  ndge,  as  i.s  so  ^;eneraliy  the 
CISC,  ',irc?,i-n!  s  a  series  of  detachnl  summits,  the  la-.t  of  -.u.-h  ( le- 
v.itirrs  which  rises  abo\e  the  water  level  will  necessarily  form 
an  i.i.urd,  tituate<J,  with  referenoe  to  the  land,  Uke  those  men* 

tionerl  by  Mrs.  Somcr\'illp. 

I.-.s-ly,  in  the  thiri!  f.-e,  the  gradual  diminution  of  water 
would  tend  to  neutialisc  the  effect  of  the  slope,  and  if  the  two 
were  equal,  the  land  mndd  torn,  not  a  pointed  psninsala,  but 

an  obi'  in>j  tract. 

If  there  is  anything;  in  theabovc  :su.;i;e-.ti  iiis  it  will  throw  some 
liyht  (in  the  suu'.hern  trend  of  pr  ninsulas  by  bringing  them  under 
tliL-  general  Liw  to  uhich  is  due  the  remarkable  preponderance 
of  ocean  in  the  southern  hemisphere.  JOHN  LtTBUOCK 

Dosnii  Kent 

BasUng  Shaik 

In  looking  over  some  old  nuniViers  nf  N'ature,  which  I  had 
not  been  able  to  read,  owing  to  uiy  absence  from  Florence,  I 
came  across  Dr.  E.  Perceval  Wright's  interesting  article  on  the 
ba-sking  shark,  Sdadie  rjuxinui  (X.\T!  rk,  vol.  xiv.  p.  315), 
which  1  read  with  much  pleasure,  and  on  which  I  would  lie,;  to 
offer  a  few  observations,  which  I  hoi-cwil!  n  il  l  e  c  jnsidored 
.■Ls  coming  too  lale. 

l-'irst  and  foremost,  l)r,  Wright  in  jiHtly  l  iiiienling  the  a!  .v.n:eof 
information  on  a  most  strange  am'.  sin.;al  ir  l..rm  ol  hl.i-  iv  if. ranch 
fish,  far  from  Iwing  rare  on  the  liriti^h  co.wt.s,  entirely  omits  to 
mention  the  exhaustive  and  most  important  memoir  on  the  genus 
Se.'.:eJie,  pubh5he<i  by  frof.  V.  r.ivesi,  of  Pavii,  in  the  elnna/i 
del  Muiio  0:;.v  .S/.v/i,i  A'cr.'.w  •  j.V  .'j  (■'  .  :.7,  eslitel  with  SO 
much  .abilitv,  and  mostly  at  his  oun  ..aiv.Ue  ex(>ense,  by  tav 
friend,  the  Mar<iuis  G.  Dori;-.  In  It.ily  wc  usuxlly  take  much 
piins  to  be  au  ;,<ur  of  foreign  scientific  literature,  and  we  are 
striving  to  .io  our  best  to  form  a  good  scientific  liteimtureof  Wt 
own.  therefore  we  may  be  excused  if  WC  feci  amdoOS  that  it 
should  !ij  iiioie  |.xiicraHy  kiiou'n  and  apprecuated  abroad.  DwiaS 
Ami.iii  iiiclUiie  'most  imi:i>rt.int  zoological  papen,  and  form 
already  eiiiht  big  volumes,  wlr.cli  h.ive  co.t  the  editor  no  ■>nau 
amount  of  pains  and  money  ;  and  it  is  most  desirable  that  thejT 
should  not  escape  the  notice  of  working  ;oi.»lo.;i5ts  Ottt  of  Italy. 
Indceil  I  may  refer  to  some  of  the  leading  English  loologist^ 
and  more  especially  to  mj  fauA  Oc.  F.  L.  SclatrT,  (0  OOC* 
roiioratc  my  assertion.  .  «.  i.    s  .t^ 

Prof.  Pavesi's  paper,  "  Contribniione  alia  StOtia  IfatmUlM 
gencre  Selachc,  is  continued  in  the  sixth  volume  of  D<X*> 
A'i'irJi,  pubhsiicd  in  1^74;  and  had  Prof.  Wright  read  M 
would  have  disc,  vered  that  the  very  conflicting  opiniflW  j» 
Seiaihe  JWvfroso/us,  A\v\  /'i/Wt'/norti  had  been  BlOSt  CMrfnllT 
examined,  discussed,  and  sifted,  that  aU  the  anilomiHil  and 
?.OL,logical  labours  of  weU  known  and  little  ItnowB  MMf^  ja 
the  subject  had  l)een  carefully  analysed  and  enttcsajT rtuBod^ 
Tr  if.  r.ivesi,  who  in  illustrating  m  a  Tcry  lucid  nd  ■sinle 
manner  the  luological  affinities  and  anatomical  pecwiMlte  of  a 
fine  siiecimcn  of  S,iae/:e  »ptured  at  Le(ici»  BeKT  SpCSM,  m 
April  25,  1S71,  has  succeeded  in  solving  the  GoidiaakBOta*l« 
confused  the  true  relations  of  the  three  genera  abow  ciied,  aad 
refers  those  strange  Selacoids  to  two  nrms  t  SmaMt  mMxmn 
(Gunni  and  \  roitrata  (Macri).  To  the  i«M^,.Hy''J»yjf "j^*"^ 
isetl  fiy  a  most  singular  snout,  is  to  be  leAnw  ue  Lsnei  spec*- 
mens,  now  111  the  Museum  of  the  Unlmtitr  of  Genoa;  one 
capturol  near  Reggio  (Calabria)  in  ICnr,  I795i«»  descnbed 
by  Macri  as  .s-;»*»/«j  rostratutg  uaAlueft  tie  bsski Bg  ilurks, 
captured  on  the  Western  British  flOaitfc  and  described  fas  an 
incomplete  manner  as  P.>lyprilfmt\lt  OaoA,ViA  as  Squ^ 
or  Cetvrkinus  rottratm  \fi  Coniik  ,  ^      .  . 

Prof.  Paveai  has  largely  iikatnted  «hc  aoatowr  of;S.  roarala 
in  his  memoir,  especiaUy  the  shdetmi  «f  dw  Lend  SDcdmen 
which  is  preserved  entire  in  the  Genoa  ICnsenm  j  Jw  •'•o 
describes  and  figuret  the  sUange  balsanJike  fti«g(a  whidt  sdem 
the  branchial  arehcs.  HnKY  J.  GiGtlOU 

Florence 

[Wc  have  also  received  a  communication  from  Rev.  M. 
llarv^,  of  SU  John's,  Newloandland,  mtnrioning  that  a  spe- 
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ciroen  of  the  basking;  shark  had  l>cen  capturcl  entangle(.l  in  ^omc 
salmon  nets  off  t!ie  south  sliurc  of  Cuticcption  Bay  in  August, 
iSyf'.  Mr.  Harvey  thinks  that  tlic  slinrk  was  proliably  feedinj» 
on  capliii,  as  the  liay  was  full  <if  vlioals  of  this  liltte  fish.  The 
ttelh  in  his  i;ricd  specimen  were  alujut  a  quarter  of  an  inch  in 
length,  ihouKh  probably  ;n  the  frcsli  state  they  hardly  projectc<l 
beyond  the  t;uiris.  Fur  i  thcr  ciotails  we  would  refer  Mr.  Ilarvey 
to  I'rof.  1  .ivc.i's  mctunir  ijuuicd  above,  with  the  hope  that  he 
may  still  r.:.'.liEr  o.ntmue  his  inloatiiig  iavNtifram  of  the 
fauna  of  Ncwiuuudlaud. — Eu.J 


The  "Challenger"  Collections 

It  i*  ft  Xftther  reinarkabic  proof  of  the  increaied  interest  taken 
in  natnial  tdence,  that  no  one  worth  listening  to  has  ventured  to 

make  n  remark  in  dispara^jcmcnt  of  the  CW/r^cw expedition,  or 
to  utter  a  (,'rowl  at  the  liberal  support  accorded  to  it  from  the 
national  fund.  This  goes  far  to  show  that  extensive  classes  of 
the  community  are  able  in  various  degrees  to  appreciate  the 
objects  and  results  of  the  expedition.  One  of  these  resulu  is  the 
collection  of  specimens  in  natural  history.  It  is  on  the  final 
d«itim^ieii  of  ihU  oolkctkm  that  I  wish  to  offer  a  suggestion. 
Within  wf  own  KflolleeBm  it  weald  have  been  difficult  to  name 
half-a-dozen  public  museums  in  Great  Britain  and  Ireland  where 
a  series  of  objects,  such  as  could  lie  formed  out  of  the  duplicates 
in  the  ChalUxi^tr  collection,  would  be  sure  of  meeting  with  a 
Mitable  reception.  The  number  now  would  probably  exceed  a 
score,  excliunvc  of  museums  in  public  colleges  and  schools  ;  at  a 
rough  estimate  the  total  number  may  l>e  put  down  as  at  least 
forty.  The  supjKjrters  of  these  museums,  .as  public  tax-payers, 
have  willingly  contributed  towards  the  expenses  of  the  late  noble 
and  successful  expe<iition  ;  but  it  is  not  alone  on  this  ground 
that  I  wculd  rcsj  ectfuHy  urge  a  recognition  of  their  chiim  to 
share  in  the  treasure  trove,  but  r.^ther  on  the  grounii  of  the 
impulse  that  might  be  given  to  the  study  of  natural  science,  and 
to  the  cordial  support  of  jilans  for  further  expeditions  of  a  like 
character. 

For  reasons  which  wHl  he  obviou':  on  rcflcctifin,  it  would  be  a 
great  saving  of  Uhil'  am',  trouble  to  tho-c  cn^.:i,;L'ii  in  the  arrange- 
ment of  the  ■^jii.'ciiiu-ns  if  public  muscum.s  were  mvilcd  to  send 
in,  oti  or  bfh.irc  a  cor'.ain  fixed  ihiy,  t  )  some  Lciitt;il  boarJ,  an 
exjiression  of  their  desire  to  participate  in  the  benefit  of  the 
C7;.j//tM4Vr  colIectior:s.  r.t  the  sime  time  slLUirii;  lli-j  i;;oiiiidi  of 
their  claim,  and  the  deiurtmeiit  in  natural  science  in  which  they 
would  prefer  to  recc;\e  tci'.tnbutions,  Tlie  exaniiiintir.n  and 
determination  of  these  appiic^xtions  must  be  a  work  ot  tirnc, 
therefore  the  sooner  the  plan  is  set  on  foijt  the  bcMcr.  Mono- 
graphs will  probably  l>e  published,  and  museums  will  purchase 
them  ;  but  tlrey  cannot  l  ii)  the  spccinierus,  and  the  value  ot  the 
monographs  to  any  institution  will  be  increased  tenfold  by  the 
possession  of  authenticated  specimens  of  some  of  the  species 
dcscnbed.  Of  course  there  are  universities  and  other  centres  of 
scientific  teaching  which  muil  tome  lirs'  ;  but  I  rcsivcellully  and 
earnestly  protest  agaiiist  drawing  the  line  of  exclusion  too  stem- 
gently.  There  is  now  a  ).;reat  n.itional  opiioitunity  lor  encour- 
aj;ing  in  a  substantial  way  the  instruction  Riven  in  lectures  and 
science  classes,  which  often  languishes  for  want  of  illustrations. 
I  know  of  stores  of  natural  history  treasures.  If  only  they  had 
been  dispensed  in  wisely  apportioned  nuclei,  how  valuable,  by 
this  time,  might  have  been  the  collections  accumulated  round 
them.  11  selection  amongst  the  cLiimants  be  impossihlc,  ini^lit 
not  scries  be  raacic  up  for  loan  or  sale?  It  will  be  unworthy  of 
the  way  in  which  the  C'laHett^er  work  has  been  done,  if  even  a 
single  Khizopod  shall  find  its  resting-place  in  a  dust-hole. 

HBNftY  H.  HlCGlin 


TiMM  of  Pre>Oiacial  M«b  in  America 

INKATOU^VOL  XV.  p.  S7,  you  h.ivc  given  an  outline  ofapaper 
by  Prof.  Iloghes,  read  l>ciore  the  C.ambndt;e  Philosophical 
Society,  "in  wliich  he  critici.^cd  the  evidence  offered  to  support 
the  view  that  lu.ui  existed  on  the  earth  during  or  before  the 
glacial  period.  '  .Xs  concerning  the  question  of  the  antiquity  of 
roan  in  North  Americi,  I  would  first  call  attention  to  the  re- 
marks on  thi';  sul  'i'.  £'  by  the  hitc  Trof.  Jedric-.  Wyniaii,  the 
mtj>t  caut;<ius  and  carclul  of  artl..L-olo|.;is;s,  who  writes  :  '  "  The 
ancient  remaiiu  found  in  California,  bruU(;lit  to  the  nv>tice  of  the 
scientific  world  by  Prof.  J.  D.  Whitney,  and  referred  by  him  to 

'  "Frevh  WAtcr  Shrll-mounds  of  flori'J.i  '  K  lurtli  Mcawir  of  Fiakody 
Academy,  Salem,  Maw.,  U.S.A.,  December  il>74,  p.  45. 


thf  Tf'liii  v  pt-'L-!.!,  I'cc,"  to  which  is  added  a  footnote,  that  '•//;<' 
arnf-U  rj:-it-itit'  c-  tUiiteJ  by  Prjf.  !i7ii.'Hrr,  In!  iwt  yrt  published, 
sub'tantiitts  thi-  opinion  (ivfii  .j/'iTV  ;t'i:h  rc^arj  to  a^f.  Jhc 
orn:-!"ott  ih:  C<i!,v  <r,is  siu  '/  -u^  iiU  «<>/  UMif/t  the  r.  iMme  as  to 
t'lr  ,'  ■  \-  r'  nan  ni  Ih,-  Tfiti^iry  ffrsi\l  in  CM'i/>>rni<].^'  Inas- 
much a>  the  t;'.ic\d  period  occurre<l  at  the  close  of  the  Tertiary 
period,  il  I'rof.  Whitney's  discoveries  are  conclusive,  as  to  this 
iide  of  the  Atlantic,  does  it  not  follow  that  man  must  have  existed, 
certainly  in  Asia,  prior  to  the  glacial  epoch  ?  We  are  assured 
by  all  ethnologists,  that  man  migrated  from  Asia  to  America, 
and  no*  we  are  offereii  prcK>f$  of  his  American  sojourn,  of  a 
date  preceding  the  occurrence  of  glacial  conditions.  Speaking 
of  the  Eskimo,  Dr.  Peschel  remarks '  :  "  The  identity  M 
their  language  with  that  of  the  Namollo,  their  skill  on  the  lea, 
their  domestication  of  the  dog,  their  use  of  the  sledge,  the  Mon- 
golian type  of  their  faces,  their  capability  for  higher  civilisation, 
are  sufficient  reasons  for  answering  the  question,  whether  a  mi- 
gration  took  place  from  Asia  to  America,  or  conversely  iirom 
America  to  Asia,  in  favour  of  the  former  alternative ;  yet  mch 
a  migration  from  Asia,  by  way  of  Dehring's  Straits,  most  have 
occurred  at  a  much  later  period  than  the  first  cohnisatiMt  9f  the 
New  Wtfrldfrom  tkt  Old  ont"  Again,  in  speaking  of  tht  Rad 
Indians,  he  remarks* :  "It  is  not  inpOMibic  that  thafntni> 
gration*  took  place  at  a  time  when  WMt  it  noir  llw  iihinnci  «f 
Uehring's  Straits  was  occopied  bvaa  ltdbiRiHb  Th«  dfanateof 
those  northern  shores  mnst  then  bam  been  madi  milder  An  at 
the  present  day,  for  no  eumnta  ftoa  the  Fhnea  Oecaa  conld 
have  penetrated  bto  the  Padfic"  Tlui  veiieKBOc  to  a  nilder 
climate  most  uGoeMaiflv  Kfer  to  (he  gpiiat  wanatli  of  PHocow 
times ;  for  icaKely  mder  other  drcamlaaencu  wc  find  time 
enough  to  explain  the  wnimu  phaiea  of  lost  civilisatioas»  «• 
pecially  in  Sooth  America.  Whether  ornot  the  Mppoeed  tiMca 
of  gUicial  and  pre-fkdal  nun  In  Emope  be  really  «ech— if  the 
archxology  oC  noith  America  hM^  m  nr,  been  eonmdjr  lalef* 
preted^-then,  mien  tliqr  have  beca  totally  deitfoyed,  naqaet* 
tioBaUe  traeee  of  mch  emy  man  will  be  ultimately  diceovered  ; 
bat  if  audi "  find!*  •honU  aever  aidMW^^ 
the  earnest  woiltcn  hi  Aaierica  have  nadered  it  certiiBljr  Ine 
that  in  Asia,  end  doubtlcss  in  Europe^  men  did  eihit  daring  file 
closing  cpodi  of  riie  Tertiary  period,  if  there  is.iadcad,  no  eiror 
in  the  mppoeitian  that  our  American  aborigines  migrated  ffov 
the  OM  Worid.  CHAS.  C  AaaoTT 

Trenton,  N.J.,  V.&A.,  December  xb^  1876 


Glacial  Drift  In  California 

In  a  recent  letter  from  my  Irull.er  leshliiig  in  Lahfonuafhe 
ilcjcribes  a  curious  ir.oiaiiic  cr  diiil  loimation,  which  may,  per- 
haps, be  as  new  to  sonic  of  your  tCivlers  as  it  w.as  to  myself. 
Ills  description,  with  a  few  verbal  alterations,  is  as  follows  :  — 

"  The  plains  for  a  distance  of  from  five  to  twenty  miles  from 
the  fi  ot  of  the  Sieira  Nev.ida  arc  covered  with  what  are  locally 
■..  i..,t;  I  '  hog- wallows.'  The  surf.icc  thus  designated  may' be 
rc]  relented  0.1  a  sm.ill  scale  by  covering  the  bottom  of  a  large 
\\.'.\  il  .ji  Aiili  1  ^;gs  distributed  so  tli.it  their  longer  axes  shall  lie  at 
various  angles  with  one  another,  and  then  filling  the  dish  with 
tine  sand  to  a  little  more  than  hall  the  height  of  the  eggs.  The 
suriacc  of  the  sand  and  of  those  parts  of  the  eggs  which  rise 
above  it,  gives  a  lair  representation  of  the  *  hog-wallow '  land. 
The  mouii  l.>-,  vshieh  are  represeiitesl  by  the  eggs,  vary  from  two 
to  live  feel  111  l-.eighl,  and  iroin  ten  to  thirty  Icct  in  diameter, 
some  being  nearly  circiil.u,  some  oval,  while  othens  are  more 
irregular  in  stu-.pe.  Tiiose  nc.irest  the  le.ij'.-luils  .irc  the  largest, 
and  they  giadii.iliy  diminish  in  siic  as  they  extend  out  into  the 
plain.  Tliey  arc  composed  of  gravel  and  boulders  of  irregular 
sizes,  generally  covcretl  with  a  surface-soil,  but  sometimes  b.ire. 
These  tracts,  which  are  v  ry  extensive  in  some  p.ailsof  the  Mate, 
have  been  till  lately  unc.\|ii.iiiied  ;  but  il  is  now  genet.xlly  aii- 
mittcd  that  they  arc  due  to  the  retreat  of  the  broad  foot  u\  the 
glacier,  leaving  behind  it  a  layer  of  Ji-'nii  or  mor.amc-niatter, 
which  has  l)ccomc  arranged  in  its  present  fonn  by  the  innume- 
rable rills  that  issued  from  the  retiring  sheet  of  ice.  A  living 
glacier  has  lately  been  discovered  far  up  in  the  .Siena  Nevada^ 
near  the  hea  l  waters  of  the  San  Joa'juim  River." 

I'crhaiis  si  ■me  of  your  geoh  'gical  K•.■^^lers  ni.^.y  know  il  any  sir.iilar 
formatiotis  occur  eh  ewdiere  ;  and  may  favour  u ,  witli  their \  .evvs 
as  to  »  helhcr  so  e\l  to  -  ivc  and  unilorin  .1  ■  >  -  i'  c^ul  [  1  .l-  r.L-  to 
a  retreating  glacier  alone,  or  would  not  rather  require  the  agency 

•  ■  Rac«  oi  .M  in,"  by  Dr.  OscsT  BwdMl-  KtwYorfc  i8AF39«' 

'  lUll;  p.  400. 
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of  a  temporary  f  ubmere«9ce  to  spread  ont  llw  Mris  with  rach 
tmifonnity.  Dniir^  tm  ntmt  of  the  mtierv,  pluvial  actxtn 
might  peihi|»  mdiainqrthe  aoftcnedaoil  in  the  rccaburaiamicr 
docribed.  Alfrkd  R.  Wallace 

The  Number  of  Species  of  Insects 

Prof.  II  u  x  i.i.y  is  very  much  within  the  mark  when  heotimates 
the  species  of  insccis  at  "  almut  icw.ooj,  if  not  move."  Were 
I  to  estimate  the  number  of  tlescrilK-d  species  at  200,000,  I 
believe  the  fijiurcs  would  also  fill  short  of  the  truth,  even  allow- 
ing a  liberflt  niargiaforaynonyms.  In  one  order  ^XonciColwfUm) 
it  is  (Mimateii  tMl  ft^ODO  species  have  been  described, 

I  could  enlarge  upon  the  bearing  these  figtues  have  upon 
flwories  on  the  geoKrajihical  distribution  of  animal^  but  content 
myself  with  the  remark  that  the  grnups  of  insccU  saleetcd  by 
writeis  on  the  subject  arc  those  in  wUdl  oolaar  is  mist  pto- 
ninent  and  tuacture  least  differcatiated. 

Lewidiasa,  Jaimaiy  is  R>  McLachlan 

rW'E  sent  the  above  to  P»of.  Huxley,  who  ba^  apj)ended  the 
following  note. — "It  was  not  my  object  to  give  an  accurate 
estimate  of  the  total  number  of  species  of  insects.  Gerstaecker, 
in  the  new  edition  of  Bruuii's  '  Thier-reich,'  gives  20O,cxx>  as 
tbe  total  number  of  species  of  Arthn^vln  ;  but  I  dare  say  that 
Mr.  McLachlan  has  good  gtouitds  for  the  claim  he  puu  in  for 
ioteels  alone.  "T.  U.  Uuxlev^'~-£i>.] 

Meteor 

PkKCiNi  i.Y  at  (")  I  .M.,  on  tlie  lo'.h  inst.,  1  jaw  a  tplen<lid 
meteor  travcTsi;  the  sky  from  a  ]>oinl  abuiit  niiiiu.iy  between 
Orion's  belt  aiul  tiic  I'lciatici  to  a  jiwint  directly  mvier  the  moon, 
mill  alxjut  lO  'aliovc  the  liorizun.  It  w  .i.s  pure  w  hite  ami  il.i/.  ju^, 
la.^ted  about  five  sccomk,  emitted  no  sparks,  except  at  the 
moment  of  disappearaaoCf  and  was  about  half  the  size  of  the 
moon  at  the  time.  K.  M.  Uarrincton 

Bmy,  Co.  Wicklow,  Janvaiy  3i 

Diurnal  Barometric  Range  at  Low  and  Higli  Levels 

\  ■ 't  I  nulite  u:i'icr  tliis  her.il  (vol.  xv.  p.  iS")  of  my  paper 
on  liie  uaiiy  ine'|ualilics  of  the  baromclcr  ai  Mount  W.'u.r.in^tvjn 
an  I  I'otllaiul,  Maine,  has  Int  a  :j1o1  oI  wiiich  1  wa>  uncon.sci'  iis 
until  nun'.  Hail  I  bten  more  sl-ui  a  ^-Unltut  \\ritini;  oisc  of  his 
first  essays  in  n>Ctet)rohigy,  1  sUulilJ  pro'ia)  I  .,  ;  l,e  ycur-tl  , 
have  suspected  sometliing  wrong  in  the  I'oiliaud  curve.  The 
momin;^  inaximutn  and  the  afurnoon  minimanii  as  joa  point 
out.  occur  very  much  carUer  than  is  usual. 

DifTerences  varying  from   +  0*027  **>    ~  0XW4  inch 

between  your  averages  of  General  Myer's  figures  and  th'Mte 
given  in  my  paper  did  not  surprise  me,  as  mine  were  intended  to 
represent  the  temperature  of  60*  F.,  while  you  have  probably 
taken  the  observations  either  as  already  reduced  to  32*,  or  have 
^ttfself  reduced  them  to  this  temperature.  My  otira  impression 
IS  and  was  that  the  printed  ot>servaiions  are  not  corrected  for 
temperature,  and  in  order  to  make  the  comparison  with  as  little 
change  as  possible  in  the  original  figures  lor  the  three  stations  I 
brought  each  to  something  near  a  mean  temperature  for  the  three 
attached  tbermometere.  Unfortunately,  and  here  comes  the 
blot,  I  now  find  that,  by  some  mischance,  in  taking  out  the  dif- 
ferences for  Pnitlaad  the  external  temperature*  were  taken  instead 
of  those  by  the  attached  thermometer.  I  exceedin^^ly  regn  t  thi!-, 
and  shall  as  early  as  practicable  make  the  required  c  >r>ection. 

Fortunately  this  error  does  not  aflcct  tiic  purport  of  my  paper 
or  the  saggeations  wliiA  1  olCv  in  it  lowania  tlie  esnlanaiion  of 
the  long-vexed  qnesiion  of  At  caHS»«r  eawai  of  uie  daily  in- 
aqnaUty  of  tbe  hanMnelcr. 

AaaeqaaataMewitli  ibe  wistHw  of  tfi*  datb^lmmatiis 
corses^  Whicfc  dc^Mnd  en  ehanfe  of  season  and  oftieaet  of 
localitj,  would  nndanbtedlj  be  of  TTTHt**^  in  diawiiig  ttcie 
CBneawfaailktolwenalianBferflnlyafinirlMiiinwecifcab  bat 
fba  da  kont  ibr  «Ueh  the  Ponbadl^paes  asa  given  an  so  well 
distributed  as  to  leave  little  OBecitaiaqr  as  to  the  general  form  of 
the  cam  in  tUs  casb  I  sbovU  not,  however,  be  satisfied  with 
aiqrcam  for  the  Portland  observatioaa  wUeh,  vAcn  aaaljnad 
\if  the  nsaal  ibrmnla  and  recoestiucted  Irom  the  co-efficients  thas 
oMataMd,  did  not  rcprodnca  the  origmal  ohaervatians,  and  also 
tbeinterpolatad  vahtes  for  the  other  honn,  withiaalkait  of  errar 
ofo'voitBdb  UakM  you  cane  cm  stud  this  testi  shall  not 
basRMadwfOtjnomrdadnctiant  a»  to  the  epochs  of  MudBOB 


sttdi  corves,  X  vcntnre  toaaseit  that  the  Portiaad  obaemtlons^ 
whether  talcensa  they  ai«  printed  or  after  a  eortectlon  far  teak 
peratinre,  vrUl  stilt  give  tbe  noming  nuuunMun  and  aAamoon 
minimnni  of  the  barometer  much  earlier  than  Is  asnally  the  case 
in  this  oonntry.  If  m^  paper  draws  attention  to  any  singularity 
of  this  kind  it  will  mitigate  the  disappointment  caased  the 
mistake  in  the  temperature  correction. 

I  append  the  times  of  maxima  and  minima fBtPoidandt  ""It 
1873,  as  corrected  ;  also  similar  data  for  five  years  at  the  Navsl 
Ob.vcrvator>',  Washington,  U.S.,  and  for  Oxford,  F.ngland. 


Timfi  c/  Daily  Mt-n'ma  and  Mimma  of  the  Baromtttr  for  tkt 
AfoHth  of 


Kirn 

First 

Second 

Second 

MtB. 

Max. 

Mia. 

Mas. 

Portland,  Maine : — 

b.  m. 

h.  jn 

1,  11.. 

1.  in. 

1872   

I  30 

7  3" 

15  3" 

31  20 

Washington,  U.S.  : — 

1862   

'  30 

'}  0 

"7  30 

22  .^o 

I  SO  .J   

I  30 

a  20 

•7  30 

22  40 

1S64     

1  20 

10  10 

17  0 

22  0 

1  St)5   

I  50 

9  0 

16  0 

22  30 

iS6f.  .;.   

I  20 

s  30 

17  0 

21  30 

Mean  for  five  years 

I  30 

9  0 

17  0 

22  16 

Mean  from  calculation  as  given 

by  I'rof.  J.  K.  Ka^tnian 

8  0 

16  50 

22  20 

Mean  for  sixteen  years  at  Ox- 

find,  Englaad   

3SS 

7  55 

16  35 

aa  45 

Liverpool,  Jaavarf  5  W.  W.  RuNOKix 


Former  Climates 

It  appears  to  be  eiitablished  that  a  climate  favourable  to  the 
growth  of  coal  plants  and  coral  builders  has  prevaikdialatitudes 
w  here  the  sun  now  shiues  for  about  sc%'en  months  OBI  of  twelve. 

Without  inquiring  how  it  came  about  that  a  warm  sea  once 
wnshrd  polar  coasts,  it  would  lie  interesting  to  learn  whether 
the  plants  and  animals  concerned  in  tlie  production  of  coal  forests 
and  coral  reefs  can  Hourish  under  these  conditions  of  light  supply. 

ilolntwood,  Putney  Hill  O.  PtociON 

Tape-worms  of  Rabbita 

Having  had  occasion  to  dissect  a  number  ot  wild  rabhitJ,  I 
have  Ixen  surprised  to  find  that  the  majority  of  them  are  infested 
with  a  large  species  of  ta^te-worm.  Can  any  of  your  readers 
j  inform  ne  whether  the  life-history  of  this  parasite  has  ever  been 
made  oat?  The  case  appears  to  be  a  remarkable  one,  because 
the  host  cannot  here  be  siupected  of  ever  taking  animal  food. 
Unlets,  therefore,  we  suppose  that  the  tape- worm  of  a  rabbit 
dififeis  from  other  tape>tvorms  in  not  passing  through  a  hydatid 
stage,  it  becomes  difficult  to  explain  the  very  general  occurrence 
of  this  species.  Gkqrck  J.  Ro-MANes 


POLARISCQPE  OBJECTS 

pHE  following  is  an  interesting  combination  : — When 
*■  the  polariser  and  .inilyser  are  crossed,  insert  a 
concave  plate  of  quartz  cut  parallel  to  the  axis,  with  its 
.txis  inclined  at  45°  to  that  of  the  polariser.  add  to  this  a 
quartz  wedge  cut  also  parallel  to  the  axis,  oaving  its  axis 
placed  perpendicular  to  that  of  the  concave  plate.  The 
cotomea  circles,  shown  by  tbe  concave  |date  adon&  will 
be  seen  to  be  displaced  in  the  direction  of  the  thicker 
edge,  to  a  distance  dependent  upon  the  angle  of  the 
wedge.  Also,  as  the  wed;;c  is  made  to  <,\\^\^:  in  or  nut, 
the  circles  will  be  seen  to  expand  or  contract,  accuiding 
as  the  thicker  or  thinner  part  of  it  is  presented  to  tbe  field 

of  view. 

1  he  explanation  of  this  is  to  be  found  in  the  fact  tliat  a 
combination  of  two  crystalline  plates  is  optically  equiva- 
lent  to  a  single  plate,  whenever  the  axes  of  the  plates  are 
either  parallel  or  perpendicular  to  one  another.  This 
follows  immediately  from  a  comparison  of  the  nutthe* 
maticaleaptessioas  for  the  intensi^  of  tbe  light  at  kkj 
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Eart  of  the  field  in  the  two  CMW.  Hie  expressions  will 
e  foond  in  Verdet  (Oenvies,  tame vL  p.  i  io\  idio  furtlier 
remarks  that,  if  the  two  sections  are  parallel«  tliie  addition 
of  the  second  is  equivalent  to  an  augmentation*  or  a  dimi- 
nution of  the  thickness,  according  as  the  two  plates  are 
both  positive  or  both  ncKntivc,  or  arc  one  attractive  and 
one  repulsive.  If  the  j>rincipal  axes  of  the  plates  are 
perpendicular,  the  addition  of  the  second  plate  is  equi- 
valc  It  to  a  diminution  of  the  thickness  when  the  plates 
ari'  ut  ii.c  s.utu-  ^ij;n,  and  to  an  augmentation  of  tkiamess 
when  they  are  of  opposite  signs. 

When,  as  in  the  case  proposed,  the  second  plate  is  a 
wedge,  the  effect  of  the  combination  will  be  the  same  as 
if  the  flat  side  of  the  COOCave  plate  were  cut  away  wedge- 
wise,  but  in  direction  opposite  to  that  of  the  actual  wedge. 
Optically,  then,  the  bottom  of  the  concavity  wfll  be  thrown 
towards  the  side  on  which  the  combination  is  <qptica]lj 
thinnest ;  i.e..,  on  which  the  actual  wedge  is  thinnest. 

The  sliding  of  the  wedge  will  not  alter  the  displacement 
of  the  centre,  which  is  dependent  on  the  angle,  and  not 
on  the  thickness  of  the  wedge,  but  it  will  alter  the  total 
thickness  of  tlu-  compound  plate,  and  consei[jenlly  the 
diameter  of  the  circles. 

In  addition  to  the  above,  I  may  mention  another  piece 
devised  and  constructed  for  me  bf  Mr.  C  D.  Ahrens. 
This  consists  of  two  quartz  cones,  one  hollow,  the  other 
solid,  fitting  into  one  another  ;  one  cone  is  of  right- 
handed,  the  other  of  left>handed,  quMt&aad  the  axis  of 
each  is  panllel  to  that  of  the  crystal.  The  polaiiaation 
6gure  due  to  this  combination  is  of  course  a  series  of 
concentric  circles,  which  expand  or  contract  when  the 
analyser  is  turned  in  one  direction  nr  in  the  other. 

If  the  field  of  view  be  examined  at  vuriou:-.  ilibtances 
from  the  centre,  it  will  be  found  that  there  is  a  distam  c, 
viz.,  where  the  right  and  left-handed  cones  compensate 
one  another,  at  which  there  is  no  colour,  but  only  an 
alternation  of  light  and  darkness.  In  the  immediate 
neighbourhood  ot  this  the  red  and  orange  assume  the 
brown  and  drab  hues  due  to  low  illumination,  in  accord- 
anoe  widi  Hclmholtz's  experimental  beyond  this  the 
colours  are  more  brilliant  \  whik  at  still  greater  distances, 
where  the  thickness  of  one  cone  mndi  exceeds  that  of 
the  other,  the  coloors  become  move  pale. 
Combe  Bank  j  W.  Spottiswoodb 


MUSEUMS 

THE  subject  of  Museum  management  and  arrange- 
ment having  lately  been  commented  upon  by  Prof. 
Flower  in  a  lecture  delivered  at  South  Kensington 
Museum,  and  printed  in  Nature  of  December  14,  28, 
tt  stq.^  and  also  by  Prof.  Boyd  Dawkins  in  an  address  to 
the  Manchester  literary  and  Philosophical  Society, 
noticed  in  Natvkb  of  December  7,  it  may  not  be  an 
inopportune  tune  to  sog^est  to  those  who  have  the 
management  of  these  institutions  the  desirability  of  their 
mutual  co-operation  in  order  to  develop  them  to  tlu  ir 
fullest  extent.  I  hc  great  progress  which  has  been  made 
ilurmg  the  past  few  years  in  the  establishment  of  mu- 
seums in  the  various  provincial  towns  of  this  country  is 
liit;!ily  creditable  to  those  who  have  assisted  in  the  move- 
ment, and  the  influence  which  they  might  have,  if  pro- 
perly utilised  and  developed,  on  the  education  and  intel- 
lectual progression  of  the  people  gives  them  a  forcible 
claim  to  national  and  individual  npfWlt. 

There  is  no  doubt  that  the  mcKnt  financial  support 
given  to  mnsenms  is  totally  inadequate  to  maintain  them 
in  an  efficient  state,  and  we  hope  to  see  this  renMdied  to 
some  extent  in  the  next  session  of  Parliament,  by  the 
adoption  of  Mr.  A.  J.  Mundtlla's  Bill  for  Increasing  the 
Library  and  Museum  Rate,  the  penny  rate  not  realising 
sufficient  money,  except  in  large  and  wealthy  towns,  to 
serve  the  purpose  for  which  it  is  intended.   Mr.  Mun- 


della's  Dill  gives  the  power  to  XcTf  a  rate,  not  exceeding 
2dC  in  the  pound,  for  the  purpose  of  establislung  and 
maintainiitg  ftce  libraries  and  mnseumi^  and  in  tbooe 
towns  where  there  is  no  museum,  but  omy  a  library  or 

libraries,  the  rate  not  to  exceed       in  the  pound.  This 

slight  increase  would  not  press  heavily  on  any  section  of 
the  ratepayers,  while  it  would  enable  many  of  our  libra- 
ries and  museums  which  are  now  languishing  for  want  of 
funds  to  go  on  in  their  wide  sphere  of  usefulness  with 
increased  vigour  and  zeal. 

The  important  conference  of  the  mayors  of  towns  and 
chairmen  of  museum  committees,  which  was  held  in  Bir- 
mingham on  the  5th  instant,  to  discuss  and  urge  the 
claims  of  museums  and  galleries  of  art  to  some  of  the 
surplus  funds  remaining  from  the  International  Exhibi- 
tion of  1 85 1,  and  also  to  the  dni^icates  which  are  stored 
away  in  Government  collections,  is  a  step  in  the  right 
direction,  and  we  hope  that  it  will  be  productive  of  good 
results. 

With  the  more  general  driTusion  of  education  among 
the  great  masses  of  the  people  which  it  is  hoped  will 
result  from  the  passing  of  the  recent  elementary  educa- 
tion ails,  the  class  of  readers  and  students  will  be 
greatly  enlarged,  and  we  might  naturally  look  for  some- 
thing being  done  by  the  Government  to  meet  the  increased 
demand  for  books  and  objects  of  study  which  is  likely  to 
follow  ;  and  we  see  no  rcison  why  museums  themselTes 
should  not  be  occasionally  converted  into  schoolrooms 
irfiere  teadiers  coatd  bring  their  sodogical,  geological, 
and  other  natural  science  classes,  and  find  weU-arranged 
material  for  illustrating  their  lessons.  Of  course  we  take 
it  for  granted  that  these  sciences  will  eventually  be  taught 
in  all  elementary  schools  under  (Government  control. 

With  regard  to  the  preservation  and  arr.angement  of 
specimens  in  museums,  those  who  had  the  pleasure  of 
listening  to  I'rof.  Flower's  lecture  cannot  have  failed  tocarry 
away  some  useful  suggestions,  and  bis  remarks,  togetlier 
with  those  of  Prof.  Boyd  Dawkins  OB  tfw  neglected  and 
unsatisfactory  state  of  many  of  our  museum  collection^ 
are  well  worth  the  consideration  of  those  in  charge  01 
them.  What  outght  fairly  to  be  the  aim  and  scope  of  a 
provincial  museom  is  a  cmestion  which  each  town  must 
to  a  great  extent  answer  fin  itself  as  it  must  depend  on 
the  resources  of  the  neighbourhood  and  on  the  facilities 
possessed  for  obtaining  certain  classes  of  objects  ;  arid 
curators  would  do  wisely  to  content  themselves  with  doing 
only  what  can  be  done  thoroughly  and  well,  be  it  ever  so 
little,and  not  toaccept  objects  simply  withthc  vica  of  tilling 
empty  cases.  We  are  well  aware  that  curators  are  not 
always  responsible  for  the  incongruities  which  get  into  a 
museum,  and  if  the  refusal  of  ol^jecU  were  always  left 
with  them,  we  should  not  have  museums  sinking  into 
advertising  establishments  or  mere  curiosity  shops.  We 
do  not,  however,  intend  now  to  go  into  thM  su^ect.  but 
b  order  that  all  the  hnportant  matter*  eomwcMd  witn  the 
work  of  museums  may  receive  full  and  careful  considera- 
tion, we  would  suggest  that  an  association  be  forn-ed,  to 
consist  of  curators  and  others  engaged  in  the  arrangement 
of  inuseuins.  .Such  an  association  need  not  in  any  way 
interfere  with  those  now  existing,  as  there  ii  a  suli'iciently 
wiile  iicld  for  discussion  and  action  included  in  the  work 
and  development  of  museums  without  treading  on  the 
ground  occupied  by  other  associations.  By  holding  pe- 
riodical meetings  and  constantly  clumgiag  the  j^ace  of 
meeting  from  town  to  town,  the  various  museums  of  the 
kingdom  could  be  inspected,  and  their  contents  and  [dui 
of  arrai^{eraent  discussed  and  critidsed.  Friendly  com- 
mnnlcations  would  thns  be  opened  among  all  museums, 
and  exchanges  could  be  arranged  to  their  general  ad- 
vantage. Much  might  be  said  as  to  the  necessity  and 
work  for  such  an  association,  but  we  content  ourselves, 
for  the  present,  with  suggesting  it,  and  now  leave  the 
matter  to  be  taken  tip  by  tMee  most  intimetely  concerned. 

£.  H. 
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ACROSS  AFRICA^ 

/^UR  readm  we  no  doubt  olready  familiar  with  th- 
^  main  renttt  of  Cbmmander  Cameron's  remarkable 
march  across  the  continent  of  Africa  ;  many  details  con- 
cerning it  have  appeared  through  various  channels. 
These,  however,  h:ivc  only  boen  sufficient  to  wht-t  the 
appetite  of  all  who  take  an  interest  in  Afiicin  exploration 
for  the  compiuie  narrative  ;  this  we  find  <]nite  as  interest- 
ing and  informmg  as  we  had  reason  tu  btrlicve  it  would 
be.  Commander  Caiiuron  has  not  attempted 
to  produce  a  highly  polished  summary  of  the 
copious  notes  he  seems  to  have  taken  the 
way  ;  he  takes  the  reader  along  with  him  step 
by  step  and  day  by  day  over  the  ku^aad  to- 
bim  often  tedious  route  he  bad  to  timvd,  aad 
ia  dM  end  the  reader  fiadi  he  has  beoome  pot- 
NMfld  of  a  snbetantlal  amount  of  new  inform  a - 
tiem  ooneeniog  one  of  the  most  important 
sections  of  OM  of  the  moot  intmit^r;  con- 
tinents. 

Commander  Cameron's  story  is  so  well  known 
that  to  summarise  it  here  would  merely  be  to 
repeat  what  wc  have  already  gwtn  on  various 
occasions.  The  primary  object  of  the  ezpedi* 
tion  which  he  commanded,  it  will  be  remem- 
bered, was  to  seek  and  succour  the  great 
Livingstone,  whom  Stanly  bad  just  discovered, 
after  the  expkuer  had  been  hiddea  in  the 
centre  of  Afirica  for  five  or  six  years.  Cameron 
as  leader,  with  Dr.  Dillon,  Lieut.  Murphy,  and 
poor  young  ivloifat,  who  had  sold  his  all  to  en- 
able him  to  hnd  and  help  his  ancle,  set  out  from 
Bagamoyo  with  a  large  following,  early  in  1873.  They  had 
only  got  as  far  as  Unyanycmbd  in  October  when  they 
were  sadly  surprised  by  the  bearers  of  Livingstone's 
remains,  the  great  traveller  having  died  in  the  previous 
May  on  the  south  of  Lake  Bangweolo,  almost  on  the 
same  day  as  his  enthusiastic  nephew  perished  on  the 
thicshola  of  his  search  for  his  uncle.  Under  the  new 
dreumMances  Lieut  Murphy  decided  to  return,  Dillon 
was  compelled  by  the  sute  of  his  health  to 
accompany  him,  and  Cameron  lesolved  to  pro- 
oead  akne  to  take  op  and  continue  the  work 
of  Us  faamoital  predecessor.  By  doing  so,  he 
rightly  believed  he  was  carrying  out  the  spirit 
of  his  instructiona.  Dillon's  Md  end,  a  few 
days  after  h«  left  GMnefon,  is  ebwdlr  knoMn 
to  all. 

Cameron's  route  may  be  divided  into  four 
sections.  First,  from  the  coast  to  Ujiji ;  second,^ 
the  survey  of  Lake  Tanganyika  ;  third,  his 
journey  to  Nyangw^  on  the  banks  of  the  broad 
Lualaba;  and  louitb,  from  Nyangwd,  south 
and  west,  to  the  west  coast.  The  hirst  part  of 
this  route  is  already  to  a  considerable  extent 
familiar  to  those  who  have  read  the  narratives 
of  Burton,  Speke,  and  Stanlejr.  Neverthde^ 
it  will  be  found  that  Commander  Cameron  has 
added  considerably  to  our  knowledge  of  its 
appear.incc,  iti  products,  and  its  people,  The 
adniir.iblc  scries  of  levels  which  he  was  able 
to  take  from  first  to  last,  and  the  results  of 
which  are  conticnscd  in  the  section  that 
accompanies  his  interesting  map,  shows  that 
the  ground  rises  till  about  the  thirty-fourth  de- 
gree west,  when  it  slowly  slopes  to  the  centre  of 
the  continent,  which  is  a  wide  hollow  or  basin,  rising  very 
gradually  toinrds  the  weatera  coaa^  OB  which  tide  the  de- 
scent Is  very  steep.  The  cooatijr  between  the  coast  is 
varied  in  character,  sometmes  level,  and  sometimes  very 
hOly,  fieqoently  swampy  and  liable  to  be  inundated  by 


the  overflow  of  the  numerous  rivers  which  water  it  but 
very  often  well  woixicd,  thickly  populated,  and  fertile.'  It 
IS  c'jt  u[i  into  a  number  of  states  inhabited  by  various 
small  tribes  independent  of  each  other,  the  appearance, 
manners,  and  customs  of  which  are  frequently  refefiodto 
by  Comni:inder  Cameron.  Of  the  Wanyamwesi,  espe- 
cially, he  has  much  to  say,  for  at  Unyanyernb<5,  in  their 
territory,  he  was  detained  for  many  weeks  by  fever,  and 
indeed  did  not  reach  Ujiji  till  February,  1874,  after  in- 
numerable troubles  caosed  by  his  scratch  lot  of  foUowets, 


Heads  of  Men  of  Mir\i:.''tii 

and  being  fleeced  at  every  hand  by  the  chiefs  through 
whose  villages  he  had  to  pass. 

Cameron  was  well-received  and  well-treated  hf  the 
Arab  traders  at  Kaweld,  the  capital  of  Uj^i,  and  here  he 
fortunately  secured  Livingstone's  paoers.  Afterneasor 
ing  a  short  bass'line^  he  set  out  on  Mardi  ij  to  dreon- 
navigate  the  soadNm  half  of  Lake  Tangnqrika.  Our 
readers  will  remember  that  Btnton  and  Speke  were  able 


*  "acnw  ACrioi.''  ByVwav  1-M«t  CuMNa,  C&.  D.CL.,  Cbn- 
ILM.  avolt.  lloadM:  OaMy,  liU«Mr,MidO>k,  iS;;.) 


1W||uiyi1ka  Puhe«. 

to  survqr  a  comparatively  small  poitien  of  the  Inks  in  die 
neighbooiiiood  of  Ujiji,  while  Livinggtone  and  Stanley 
coasted  the  east  side  of  the  northern  part,  and  a  portion 
of  the  north-west  coast.  Cameron  has,  therefore,  by  his 
survey  been  alilr  tn  add  considerably  to  our  knowledge  of 
this  interesting  lake.  He  sailed  along  the  eastern  side 
of  the  southern  half,  eraased  to  the  west  just  before  reacb- 
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ing  the  end  of  ihe  lake,  passed  up  the  west  side,  examined  1 
the  Luku^a,  and  returned  to  Ujiji  on  May  9.  His  work 
contains  a  gre»t  deal  of  information  as  to  the  result  of  this 
survey,  and  he  has  been  able  to  lay  down,  we  have  no 
doubt  With  considerable  accuracy,  the  contour  o(  the 
shores.  Thcie  are  mostly  high  and  rocky,  covered  with 
trees  and  other  vegetation,  often  fringed  with  dense  reeds, 
and  cut  up  by  a  irultitude  of  streams.  Animal  life  of 
all  kinds,  quadr^ptds,  birds,  insecis,  fishes,  abounds 


Ny.»ns«<.'  fri'm  t%t  I'ivcr 

around  and  in  the  laVe,  the  scenery  of  which  Cameron 
describes  as  of  surpassing  beauty.  The  western  shores  arc 
wtll  peopled  by  a  fairly  industrious  population,  but  many 
prrtions  of  the  east  coast  hare  been  devastated  by  stave- 
hunters,  evidences  of  whose  deitruciive  ra  ds  were  sten 
all  along  Camercn's  route.  With  regard  to  the  river 
Lukugu,  which  Cameron  believes  to  be  the  outlet  of  Lake 
Tanganyika,  and  an  affluent  of  the  Lualabs,  he  has  6ome 
interesting  notes.    He  believts  iic  traced  a  drstinct  cur- 


purpose, 
here  and 


llui  in  I^lic  Muhrya. 

rei  t  westwards,  and  sailed  up  several  miles  until  stopped 
by  a  dense  barrier  of  vr gelation  which  crossed  from  side 
to  side.  As  we  said  when  referring  to  this  point  pre- 
viously, we  do  not  think  much  is  to  be  gained  by  discus- 
sing the  question  in  its  present  shape.  It  is  not  as  if  no 
further  data  were  to  be  obtained,  the  question  is  one 
capable  of  demonstration  by  the  attainment  of  additional 
inlormstioD,  and  we  hope  that  Mr.  Stanley  will  be  able  to 
set  it  at  rest  as  satisfactorily  as  he  has  settled  the  contour 


of  the  Victoria  Nyanza.  To  Cameron  geographers  are 
greatly  indebted  for  the  large  additions  he  has  made  to  .1 
knowledge  of  Lake  Tanganyika. 

About  a  fortnight  after  his  return  from  this  survey — 
which,  we  ou^ht  to  say,  was  carried  out  amidst  innume- 
rable difficulties  caused  by  the  timidity  and  inefficiency 
cf  his  cre*s — Cameron  crossed  the  lake  to  make  for 
Nyangwd  in  the  hope  of  obtaining  boats  to  take  him 
down  the  Lualaba.  He  passed  over  pretty  much  the  same 
route  as  did  Livingstone,  whoic  memory  he 
still  found  al.vc  among  the  people.    The  two 
main  districts  in  this  route  are  Uguhha  and 
Manyuema,  and  the  people  are  among  the 
most  ioteiesiing  with  whom  Cameron  came  in 
contact.    In  Uguhha  copper  is  largely  worked, 
and  shaped  into  curious  cross-bars,  and  in 
Manyuema  iron  ore  is  found  and  largely 
smelted  in  elaborately  and  ingeniously-con- 
structed furnaces.    The  people  of  Manyuema 
are  in  many  respects  peculiar,  and  although 
indoubted  cannibals,  superior  to  the  tribes 
:  jturd  them.    Cameron  believes  them  to  be  a 
superior  intrusive  race,  the  lower  classes  being 
aborigines.     They  live  in  well-built  houses, 
ai  ranged  in  neat  villages,  and  arc  of  fine  phy- 
sique.   They  seem  «cU  deserving  of  further 
study. 

At  Nyangw^  Cameron  was  well  treated  by 
an  old  Arab  who  had  been  kind  to  Livingstone, 
but  to  his  great  disappointment  he  failed  in 
obtaining  boats  to  carry  out  his  cherished 
He  was  assured   by   many  people,  both 

 in  his  journey  southwards,  that  the  Lualaba, 

a  fine  broad  stream  at  Nyangwd,  flowed  westwards  into 
a  large  lake,  Sankoi  ra,  to  which  men  came  in  large  boats 
capable  of  holding  200  people,  for  the  purpose  of  trading. 
From  the  ir  teresting  data  collected  by  Cameron  we  must 
say  that  he  has  good  reason  for  conncciing  the  Lualaba 
with  the  Congo,  and  regarding  the  latter  as  the  great 
drainer  of  all  the  region  to  the  west  and  nonh-west  of 
Tanganyika.  The  Lualaba  is  in  the  very  lowest 
part  of  the  great  Central  African  basin,  is  a 
river  tf  very  large  volume,  which,  in  the  upp«r 
part  of  its  course  receives  various  afHuents,  and 
It  is  difficult  to  conceive  what  other  south-west 
African  river  except  the  Congo  could  carry  off 
all  this  drainage.    Still  there  is  an  extensive 
reg-on,  from  about  5°  N.  to  to"  S.  waiting  to  be 
explored,  and  until  this  is  done  we  think  it  pre- 
mature and  unnecessary  to  maintain  any  posi- 
tive theory  on  the  subject.  The  solution  cannot 
now  be  far  off  with  so  nuDy  expeditions  either 
on  the  field  or  about  to  be  sent  ouL    The  data 
obtained  by  Commander  Cameron  are  of  great 
value,  and  will  form  an  important  guide  to  sub- 
sequei;t  explorers. 

In  company  with  an  Arab  trader,  Cameron 
proceeded  se  uthwards  in  the  hope  of  being  able 
to  work  his  way  north  to  Lake  Sankorra.  In 
this,  too,  alas,  he  was  grievously  disappointed, 
his  designs  being  thwarted  on  every  hand 
by  the  caprices  of  besotted  chitfs  and  brutal 
slave  hunters,  and  the  cowardly  fears  of  his 
own  men.  The  greater  part  of  the  ground 
fiom  Nyang*^  to  the  coast  region,  south 
and  west,  over  which  Cameron  now  travelled,  is 
quite  new,  never  having  been  before  explored  by  any 
European,  so  far  as  is  known.  Much  of  the  second 
volume,  on  this  account,  possesses  novel  interest.  Most 
of  the  country  is  fertile,  well  watered,  and  well  wooded. 
Innumerable  streams  were  crossed,  and  so  level  is  the 
watershed  between  the  streams  going  east  and  those  going 
west,  that  during  floods,  which  seem  to  be  frequent,  their 
courses  must  sometimes  be  changed.   About  200  miles 
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joulh  of  N>ang«d,  Cameron  came  to  Ktlemba,  the  head- 
quarters of  Kasongo,  the  chief  of  the  extcnsive  district  of 
Urua,  and  where  is  the  principal  station  of  the  remark- 
able Arab  trader,  Jumah  Amerikani.  This  individual  has 
extensive  tradirg  connections  over  Central  Africa,  is  a 
man  of  considerable  intelligence,  and  was  able  to  give 
Cameron  much  geographical  information  which  he  had 
gathered  during  his  widespread  journeys.  Cameron  w.is 
compelled  to  remain  at  Kilemba  for  about  eight  months, 
and  had  it  not  been  for  the  ever-to-be-remembered  kind- 
ness of  this  humane  and  generous  Aiab  trader,  bis 
life  must  have  been  intolerable,  even  if  he  had  been 
able  to  preserve  it.  The  treatment  of  Cameron  by  this 
remarkable  man  is  beyond  all  praise.  Cameron  found  at 
Kilemba  a  black  slave-hunter  from  the  Portuguese  settle- 
ment5,  than  whom  probably  a  more  barbarous  blackguard 
does  not  exisr.    The  cruelties  practised  by  this  man  and 


the  chief  Kasongo  are  almost  incredible  and  painful  to  read 
of.  The  whole  country  here  is  being  rapidly  devastated 
by  these  slave-hunteis  from  ihe  west  coast,  and  until  their 
fiendish  practices  are  put  a  stop  to,  the  country  can  never 
be  opened  up  either  to  exploraiion  or  legitimate  traffic. 

While  st.tying  here  Ctmcron  visited  an  interesting 
little  lake,  Mohry^i,  studded  with  houses  built  on  high 
piles.  He  al&o  heard  of  a  people  who  dwell  in  caves  in 
this  region  ;  we  believe  that  Livingstone  refers  to  this 
in  his  "  Last  Journals."  Cameron  also  paid  a  visit 
to  a  Lake  Kassali,  a  short  distance  south  of  Kilemba, 
and  which  contains  many  floating  islands  ;  but  he  was 
not  permitted  to  reach  the  shores.  He  has  collected 
much  intt resting  infonnation  abovit  the  people  among 
whom  he  was  compelled  to  sojourn,  and  collected  many 
notes  from  various  sources  concerning  the  geography  of 
the  region.    But  the  capricious  restrictions  under  which 


he  was  placed  compelled  him  to  lead  a  life  of  comparative 
idleness,  so  that  when  Kcndele,  the  brutal  slave-hunter, 
whose  pleasure  he  was  compelled  to  await,  was  ready  to 
march  with  his  ill-gotten  hum.%n  booty,  the  wearied  tra- 
veller was  heartily  glad.  This  was  in  June,  187$,  and 
starved  and  nearly  dead  with  scurvy  he  reached  Denguella 
in  November. 

Of  the  value  of  Commander  Cameron's  work  wc  think 
there  can  be  but  one  opinion.    Every  page  is  interesting, 


l.iii>'u<nia. 


and  he  has  been  able  to  add  m  aerially  to  our  knowledge 
of  the  hydrography,  the  geology,  the  people,  and  products 
of  the  important  part  of  Africa  he  traversed.  The  gene- 
ral results  he  discusses  in  two  concluding  chapters,  and 
botanists  will  be  pleased  to  find  in  an  appendix  an  enu- 
meration of  the  plants  coUcc'cd  in  the  region  about  Lake 
Tanganyika,  drawn  up  by  Mr.  Oliver.  The  flora  of  the 
region,  Mr.  Oliver  states,  may  be  taken  as  belonging  to 
the  basin  of  the  Congo. 


THE  TROPICAL  FORESTS  OF  HAMPSHIRE^ 

HI. 

WE  have  in  the  series  of  beds,  the  aspect  and  formation 
of  which  I  have  endeavoured  to  describe,  a  total 
thickness  of  perhaps  somewhere  about  1,000  feet.  We 

■  Continued  from  p.  Thii  concluding  articl«  i«  ih«  su1»Uaot  of  a 

;«prr  md  bjr  Mr.  J.  S.  GutlD>r,  F.CS  ,  ■!  Utc  Ocologiiu'  AMOciMior. 
uiuuy  5. 


read  in  Lyell's  "  Geology  "  and  other  works  that  liver  and 
delta  deposits  are  accumulated  with  comparatively  great 
rapidity,  as  in  the  case  of  the  Rhone  delta  above  Geneva, 
which  has  advanced  one-and-a- half  miles  in  historical  times. 
Throughout  the  Bournemouth  district  wc  have  in  the  great 
and  sudden  deposits  of  coarse  grit  evidence  of  quick  depo- 
I  sition.  Wc  also  find  leaves  folded  over  with  half  an  inch 
I  of  sediment  between  the  folds,  and  !eiv(s  sun- cracked 
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and  divided  with  that  or  more  ditTerence  in  level  between 
the  Kgmeflts,  which  also  shows  extreme  rapidity  of  depo- 
sition i  and  although  wc  have  proof  that  wc  in  some  cases 
ice  the  actual  soil  in  which  some  of  the  smaller  plants 
grew,  still  penetrated  by  their  roots,  there  is  no  evidence 
of  its  having  been  long  occupied,  or  that  it  indicates  note 
than  a  rapid  fern  growth  between  recurring  floods.  We 
have  further,  in  the  fine  stale  of  preservation  of  some  of 
the  leaves,  which  have  been  doubtless  buried  before  decay 
set  in,  and  in  the  breaking  up  and  redcposition  of  beds, 
evidence  of  rapid  accumulation  ;  yet  wc  must  not  hastily 
conclude  that  the  time  rct|uircd  lor  the  formation  of  these 
licfjDsits  was,  even  gcologi:  ally  kpcakinj;,  short.  We  over 
and  over  agam  see  beds,  one  above  another,  which  have 
been  cut  through  and  carried  away  after  they  had  become 
oooaolidated,  that  is,  after  the  muds  had  become  so  hard 
tliattbey  have  resisted  the  dissolving  power  of  water  and 
been  railed  and  redepoiited  as  pebbles  and  boulders. 

Tlw  same  aiNMs  may  have  been  wain  and  again  silted 
up  a»d  denuded  before  the  beds  nnally  tcmaniiag  were 
covered  up,  the  same  material  has  beea  mmaged  bjr 
oiffetcnt  currents  perhaps  a  great  number  of  times,  whilst 
the  constant  unconfonnability  of  the  strata  may  indicate 
periods  of  rest  or  great  l.ip^es  of  time.  All  our  facts  as 
to  the  depression  of  areas  tend  to  show  that  it  is  an  cx- 
tremtly  slow  and  imjH  n  optiblc  prccess— slower  still  when 
the  general  deprcshion  is  intermittent.  We  have  further  a 
totally  different  kind  of  evidence,  which  to  my  mind  is 
»till  kuongcr,  of  the  vast  ages  that  rolled  away  during  the 
deposition  of  these  beds.  This  is  the  significant  fact  that 
the  entire  marine  fauna  was  completety  changed.  By 
uis  1  owan  that  we  have  in  the  Landon  clay  a  mvna  that 
migrated  ain»|  n  tettna  famtyar  10  m  and  characterised 
by  great  MMW  and  other  shdls^  cmstacea,  &c.,  peculiar 
to  It.  In  the  SBCCeediBg  Bracklesham  beds  we  have 
another  totally  dittioct  fiiuna,  so  that  the  duration  of  the 
land  period  was  sufftcicntly  long  for  the  f.iuna  of  the 
Lmidon  clay  sea  to  Ix;  entirely  changed  before  the  return  | 
of  the  sea  whose  launu  we  have  recorded  in  the  Brackle- 
stiam  beds.  In  the  Barton  beds  which  ovcilie  the  Bourne- 
mouth deposits,  we  have  again  an  extensive  fauna,  most 
dtstmctly  characterised  and  widely  sc|)arated  from  that 
of  either  of  the  preceding  beds  just  mentioned. 

In  many  cases  it  is  recognised  that  variations  in  feuna 
are  dependent  upon  the  depth  of  tfie  sea,  but  such  cannot 
be  the  case  in  this  iostanoe  unceweget  species  belonging 
to  the  same  genera,  so  closely  resembling  eadi  other,  that 
we  cannot  bat  iaier  that  tMy  Itwcd  under  similar  condi- 
tioin.  And  when  we  come  to  see,  as  we  do,  that  this 
applies  to  all  the  groups,  the  inference  drawn  from  one 
individtMl  group  accumulates  to  an  evidence  which  pre- 
sents itstlf  as  at  any  nitc  approaching  certainty.  The 
well  known  case  of  the  difference  in  the  fauna  of  the  Red 
bea  and  the  Metliietranc.Tn,  wfjich  are  separated  by  so 
narrow  a  strip  of  land,  has  been  often  referred  to  as  a 
possible  explanation  of  how  different  fossil  faunas  occurring 
close  togetner  may  have  existed  centemporaneonsly,  and 
do  not  imply  any  lapse  of  time  duriag  which  changes  of 
climate  occuned;  but  although  in  many  cases  it  is  impos- 
sible when  a  pmrefy  hypothcticsl  theoiy  is  brought  forward 
to  bring  an  aigament  to  disprove  it,  yet  in  this  case  there 
is  BO  evidence  whatever  in  us  fiivour,  and  what  little  evi> 
dence  there  is  bearing  on  the  question,  is  directly  opposed 
to  it ;  therefore  the  other  seems  the  more  reasonable  ex- 
planation. The  great  cbanjgesin  the  flora  which  I  shall 
mention  to  you,  although  principally  due  peihaps  to  the 
great  change  of  level  of  which  we  have  other  mdications, 
may  also  mdicate  long  lapse  of  time,  long  enough  as  1 
ja\e  iaid  for  the  marir.e  fauna  ot  Bracklesham  to  develop, 
!h  disappear,  and  to  give  place  to  that  of  liartoo. 

1  hesc  deposits,  which  have  been  neglected  by  geologists, 
are  <A  extreme  importance  as  being oi^c  of  the  few  records 
we  have  of  land  suriaoei  The  rocks  in  which  organic 
remains  are  found  are  aqoeona  xodu,  principally  marine ; 


the  remainsof  a<}uatic animals  are  more  numerous  than  are 
those  of  terrestrial  animals,  and  are,  for  the  same  reason, 
far  more  numerous  than  those  of  plants.  Such  facts  as 
these  give  gnat  interest  to  series  of  land  remains  of  so 
complete  a  nalnre.  We  can  form  an  idea  of  how  incom* 
plete  our  termirial  vaceids  are  when  we  consider  that 
whilst  upwards  of  4,4^0  plants  aitt  nosring  in  Great 
Bri  ain,  about  700  only  are  known  Ibssil,  whilst  513 
testaceous  mollusca  now  inhabit  Great  Britain,. and 4,590 
were  known  fossil  as  far  back  as  1862. 

The  Bournemouth  flora  leems  '.o  consist  prim  ipally  of 
trees  or  hard-wooded  shrub?,  comparatively  few  temains 
of  the  herbaceous  vegetation  being  preserved. 

I'arasiiic  fungi  are  abundant  Ferns,  extremely  rare  in 
the  lower  part  of  the  series,  become  abundant,  as  far  as 
the  remains  go,  almost  to  the  exclusion  of  other  vege- 
tation, towards  toe  close  of  the  middle  period.  The  pre- 
vailing group  seems  that  of  Acrosticbum,  of  which  several 
species  are  pfcaent  We  can  also  determine,  with  almost 
certain^,  the  presence  of  Angiopteris,  Anemia,  Nenhro- 
diom,  Gmchenia,  Lygodium,  and  there  ar^  besides  tnese, 
several  undetermined  forms. 

Of  Conifers  we  have  Cupressus  and  Taxodium,  deter- 
mined by  De  la  Harpc,  with  the  addition  of  Dacridiom 
and  indications  of  Pinus  ;  Cycads  have  disappeared. 

Of  Monocotyledons  we  have  indications  of  reeds  and 
rushes  ;  Pandanus  is  repu-icnted  by  its  fruit,  Nipj- 
dites ;  palms  are  very  abundant,  eipcciaily  in  the  lower- 
most beds  of  Corle,  the  middle  beds  of  Studiand, 
and  the  upper  middle  beds  of  Bournemouth.  Masso- 
longho  has  determined  Chamoecyparitei^  in  addition 
to  which  many  fan  and  feather  palms  etll^  belonging  to 
Flabellaria,  Sabal,  Phocnidtea^  and  a  genus  new  to  the 
Eocene,  Inartea.  A  gigantic  aroid  is  also  very  abun- 
dant, and  the  Smilacte  occur  in  all  the  fossilifcrous  beds 
throughout,  and  are  represented  by  five  or  six  species. 
The  Dicotyledons  are,  however,  n^ost  abund.ijit,  and  it 
I  is  probable  that  a  vast  number  of  species  will  be  deter- 
mined from  these  bed*,  De  la  Haiipa%  Hat  inchided  in 

1856  :— 

ApetaliT. — Populu":,  Ulmus,  Laurus,  Oucrcus,  and  Arto- 
carpidium,  to  which  Massolongho  added  Daphnogene. 
To  these  we  may  now  add  Carpiruis,  Fagus,  Castanea, 
Salix,  Platanus,  Ficus,  Celtis,  numerous  Proteacese,  Cin- 
namomum. 

/'A^ijMeAs;— Elaodeodroo,  Rhamnosi  Fniwu»  Jiiglaas, 
Cluy  tia,  have  been  already  aoiieed  by  De  la  Heme.  We 
will wMiMt  Massolaogho^  CeratopetalMK,  and  as  new 
to  the  Bonmemooth  flora,  Acer,  Dodonaea,  Celastrus, 
Eucalyptus,  and  a  number  of  Leguminosa;. 

Motwpetala. — De  la  Harpe  has  determined  Diospyros  ; 
to  this  may  perhaps  be  added  Porana. 

Cactus  and  Stenocarpus  have  been  previously  men- 
tioned, and  have  never  previously  been  found  fossil. 

In  addition  to  these  we  have  probably  represented 
almost  every  genus  described  from  continental  Eocene 
Qoras,  but  it  is  premature^  for  the  reasons  already  stated, 
to  go  liutber  into  this  qaestioa  at  prssent  The  forms  I 
have  mentioned  will,  however,  give  you  a  general  idea  af 
the  composition  of  the  flora. 

It  will  have  been  gathered  from  the  aanivenafy 
addresses  of  our  prendent,  Mr.  (^mithers,  that  the 
remains  of  plants  are,  if  possible,  of  more  interest  and 
impottance  than  those  of  marine  animals,  as  whilst  we 
have  drcady  some  idea  of  the  succession  and  develop- 
ment of  animal  lif<r,  especially  of  the  more  purely  marine 
orders  oi  cnistace.i,  mollusca,  cchinodermata,  &c.,  wc 
know  very  little  of  the  history  and  developtncnt  of  plant  1  ,fe. 
.Mr.  Carrut hers  laid  stress  on  the  somcwint  sudden  oc- 
currence of  dicotyledons  as  being  unfavourable  to  the 
hypothesis  of  evolution  in  descent.  I  conctir  with  him 
fully  that  it  is  d'f&cult  to  realise  that  the  absence  of  dico* 
tyledons  can  be  due  to  any  cause  but  their  absence  from 
Uie  then  existug  vegetattoo,  yet  there  are  cettatai  causes 
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tending  to  make  their  presen-ation  difficult,  which  may 
perbaps  be  taken  into  account. 

Some  kinds  of  coniferous  plants  resUt  decay,  when  im- 
mersed in  water,  more  completdy  tluui  do  almost  any 
dicotyledons,  and  this  resistance  may,  owing  to  their 
resinous  nature,  be  very  greatly  increased  whin  the  itn- 
mecaion  b  in  aeapwater.  TUa  wqMwdtioa  is  borne  out 
by  a  fact  I  have  noticed,  that  In  some  Eocene  beds,  such 
as  the  marine  beds  at  Bournemouth,  the  Bembndgc  marls, 
the  Bracklcsham  beds,  coniferous  remains  preponderate, 
whilst  from  the  two  latter  pl.Tccs  I  have  never  seen  re- 
mains of  dicotyledons  at  all,  although  there  is  evidence  in 
these  cases  that  tlicotylctions  were  abundant  on  all 
surrounding  land  areas.  This  may  partly  account  for 
their  complete  absence  in  marine  cretaceous  rocks  in 
England,  where,  as  in  the  sault,  &c.,  foliage,  fruit,  resinous 
gums  in  the  form  of  amber,  remains  of  conifenc,  .ire 
preserved  The  foreign  cretaoeoot  rocks,  in  which  an 
abundance  of  dlcotyleoans  is  act  iritb,  are  principally  of 
iicah^water  otkia. 

It  should  be  Dome  !n  mind  that  our  Chalk  period  con- 
tains a  deep  sea  fauna,  and  wc  have  no  record  in  England 
as  to  what  were  the  prevailing  contemporaneous  shallow 
water  forms  of  life  in  other  regions.  I  have  great  doubts, 
however,  as  to  the  correct  position  of  many  of  the  foreign 
so-called  cretaceous  beds.  Those  of  America,  from  which 
most  of  the  list  of  dicotyledons  of  this  period  is  derived, 
appear  to  me,  from  the  character  of  their  fauna,  to  be 
attier  Lower  Foccne,  or  at  most  filling  in  the  gap  between 
our  chalk  and  London  clay.  Most  of  the  shells  have  a 
matveUously  £ooene-lilie  a^oct,  and  I  take  it  tliat  the 
pmmce  01  as  amaumitft  and  some  few  other  forms  of 
shells,  which  in  England  do  not  range  above  the  Chalk, 
should  not  be  taken  as  conclusive  evidence  of  the  anti- 
quity of  the  bed,  as  although  migrated  from  our  seas,  ihcy 
miy  very  well  have  lived  on  in  other  regions.  It  is  incon- 
sistent to  assume  that  no  ammonite  lived  on  in  any  part 
of  the  world  to  a  more  recent  period  than  that  of  our 
Cii.ilk; ;  the  finding  of  pleurotomaria  and  other  supposed 
cxtmct  cretaceous  shells  in  Australian  waters,  should  not 
Le  forgotten.  The  same  doubts  apply  to  many  of  the 
European  leaf  deposits;  many  of  these  are  isolated 
patches,  and  their  age  has  bMn  inferred  rather  from 
the  character  of  the  leaves  tlian  £rom  their  strati- 

Eaphical  podtion.  The  an  of  many  of  tbc  ao-called 
iocene  leaf-beds  is  adinmcd  now  to  lie  eatKmdy 
dottbifuL 

WIku  little  c\  idcncc  wc  may  expect  to  find  in  these 
beds  scciiis  to  me  likely  to  be  in  favour  of  the  theory  of 
evolution  by  descent,  although  until  the  flora  has  been 
worked  out,  it  is  premature  to  offer  an  ojiinion.  By  far 
the  greater  numl>er  of  the  plants  belong  to  the  lowest 
division  of  the  dicotyledons,  the  apeiahr^  a  minority  are 
PolypttaloHs,  whilst  none  can,  as  far  as  I  know,  with  cer- 
tainty be  assigned  to  the  bigliast  (according  to  Haeckel) 
group,  the  inonoftetiila. 

Prof.  £ttingsnaasea  has  traced  the  gradnal  devebp- 
ment  of  some  of  die  If  iocene  forms  into  existmg  species, 
notably  that  of  Castatua  atava  to  Castanea  vesca;  when 
he  was  here  last  summer  and  saw  my  collection,  he  espe- 
cially picked  out  the  castanea  from  Hournemouth  as 
carrying  the  history  of  this  genus  a  step  further  back,  and 
linking  it  with  the  oak  —as  it  possesses  an  oak-like 
character  of  venation.  1  would  merely  add  that  many 
botanists  who  have  studied  fossil  plants,  as  Unger, 
Schimpcr,  and  others,  arc  profoundly  impressed  with  the 
amount  of  botanical  evidence  that  has  already  been 
brought  forward  in  support  of  the  theory  of  evolution. 


OUR  ASTRONOMICAL  COLUMN 

Rtn  Star  in  Cf.tis. — No.  4  of  Sir  John  HeTschtl's  list  of 
Kd  Ulan  at  p.  448  of  bis  Cape  ObMnralioiis  is  placed  by  him  in 
S*A.  lb.  1901.  Sts..  NJ.1X  is^sCTt'  te  1990^  with  the 


remark  "  most  beautiful  orange  red.  Two  obscnrations, "  and 
he  estimated  it  6m.  Dunlop  in  his  catalogue  of  233  double  and 
triple  Stan  in  «oL  iiL  of  the  Mtamrt  of  tht  Royal  AitmmmU 
cat  Society,  gives  ^e  position  of  a  highly-colooied  object  thus  1 
for  1827,  R.A   ih.  1901.435.,  N.P.I>  31',  and  cills  it  "a 

very  singular  star  of  the  seventh  magmiuLlc,  of  an  uncommon 
red  purple  ooloar,  very  dusky,  and  ill-defined  ;  "  be  made  three 
obsmttions  upon  it,  and  notes  tlut  it  had  s  small  star  pieoeding 
and  aaodwr  following  it  Wen^pRtasMthat  tfwseslafsars 
Identical,  with  an  error  of  portion  on  the  part  of  one  or  other 
obser^-er,  most  probably  on  Dualop's,  whow  catalogue  contains 
a  number  of  errors  ;  and  it  may  also  be  .supposed  that  this  is  the 
star  spcctrotcopically  casmined  by  Secchi,  which  he  calls  No.  ti 
of  Sdidlenp^  catalagae  of  red  sUn,  but  places  in  35*  if  S. 
declination  (A.N.  1737).  perhaps  tlirou;;h  a  misprint.  la  tUs 
state  of  uncertainty  as  to  the  star's  true  pUcc,  meridional  ohacrva- 
tioo  ap;  ic.irs  very  desirable  .So  far  we  believe  it  is  not  to  be  found 
in  any  catalogue,  fonnded  on  such  observations  ;  it  does  not 
occur  in  the  zones  published  in  the  \\  Ab1ii:>gton  volumes  1869-71, 
a  mostnfaiaUescriei,  nor  in  those  of  Prof.  Kagonaia  the  Cmtmo^ 
AstrvmnUea  e  Mtteorotogko  dit  R,  Otttrvattrif  dt  PAma, 
vols.  i.  and  ii.,  neither  is  it  found  in  the  southern  catalogues  of 
the  Cape,  Madras,  or  .Melbourne  Obscrvatijric.s.  Sir  John 
Herschel's  place  reduced  to  1877-0  is  R.A.  ih.  21m,  I9'0f., 
N.P.D.  1330  11'  16*.  Secdti  says  of  the  star  he  cmnrincd, 
''eedsarrose;  spectietaeaesdheoHtlnBSfc*' 

Vakiabu  StaU.— Thert  is  oonadenUe  probablBty  that 

Lahnde  12863-5  should  be  added  <°  °^  variable  Stan. 

His  estimates  of  magnitude  arc  64  and  ;  it  is  6  on  Hardlng^S 
.\das  and  in  Argelander,  67  in  Heis,  7  j  m  the  Dunhmus- 
itnmit  bat  does  not  oocor  in  Piaui,  Bcssel,  or  Santini.  Piazzi 
hss  a  star  of  the  nfailh  magnitndc  abeet  1}*  dtstant  (VI.  190)^ 
which,  oddly  enouRh,  he  places  in  the  Lynx.  The  position  of 
Lalande's  star  for  the  beginning  of  1877  is  in  R.A.  6h.  3Sm.  23s., 
N.r.D.  83"  32  3'. 

Will  some  one  of  onr  southern  readers  record  the  actnal 
magnHodeof  «i  Deodes?  Atpressnt  we  have  the  fidlowisg 
estimates  indicating  a  loog  period  of  Tsriation.  La  Caille  5m. 
about  1751,  Brisbane  6m.  about  1825,  Jacob  9'Sm.  in  1850  and 
9  2m.  in  1855  ;  while  Mocsia  stales  that  between  February, 
1860^  and  Jantuiy.  1861,  he  bad  always  foaad  it  84m.  or  9m. 
The  biw  oTtMiialion  may  be  similar  to  thatof  mQT^  PCffni 
of  SdriMietd,  th»SO«lkd  Nova  of  i6oa 

A  Fifth  Comet  in  1851.— In  a  small  tract  entitled  "  Rag* 
gnagli  Popolari  sulleComete  Periodiche,"  by  Prof.  Ragona,  pub. 
H  '  ,!  1  at  i'alt-rmn,  in  1S55,  there  is  reference  to  .1  comet  stated  to 
have  been  discovered  at  Rome  by  Prof.  Calandrelli,  director  of  the 
Pontifical  Observatory,  in  IhS  BMMBiog  twilight  on  November  30; 
1851,  which  both  the  diaeoffoer  and  the  writer  of  the  tract  «an* 
iidered  to  be  the  Aot^p«riod  conwt  of  Bromn,  dee  fai  perfbs' 
lion  in  the  autumn  of  that  year.  By  coBparisM  widi  B. A.C* 
4798,  the  following  position  resulted  : — 

1851,  November  S9,  at  I7h.  ssas.,  H.T.  at  Rome; 
Right  Ascension,  I4h.  21m.  38s.  Declination,  +  i*  47'  **• 
This  position  Prof.  Ragona  compares  with  the  elements  of 
Bnnen^  comet  according  to  Dr.  van  Galen,  and  fonnd  the  dii- 
ferenoes  between  caLcnlatioo  and  obMrratioa  +  35' 27"  in  R.A.p 
and  *  II' t'  In  dedinalion.  But  notwithstsndfaig  this  appfOri< 
MiAtinn,  it  is  certain  it  was  not  the  jieriodical  comet  of  Urorsen 
lliat  was  observed  by  Calandrelli,  Dr.  van  Galen's  prediction 
laving  l)ecn  vitiated  by  a  serious  error  of  calculation,  so  that, 
instead  of  airiving  at  perihelion  on  November  10,  the  date  as- 
signcfi  by  him  in  Att.  Nath.,  No.  78s,  the  oomet  passed  that 
point  in  its  orb-.',  abojl  Septemlrjr  2',  nn<l  conseqiieiitly  on 
November  30  was  far  removed  from  the  position  of  the  body 

ohasnsd  by  OisBdNnik  lihIA  «M  ttcnfom  a  new  eomet 
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It  is  staled  that  Calandrelli  published  an  account  uf  his  oh<>er- 
vations  in  the  Roman  jouraals  in  December,  which  was  transferred 
to  the  official  jounal  of  Fklenno  oa  the  Ilth  of  the  same  month. 
Perinpi  B  reference  to  the  Italiaa  joanub  au0\t  bring  to  light « 
further  r)bservation  or  obhcrratuMis  ;  tlic  comet  is  said  to  have 
been  bright,  but  the  weather  about  the  date  of  discoTery  was 
nniettled,  and  for  levenl  diyi  pmknriy  hid  piefCBled  ofaNm* 
tions  of  any  kind. 

CoLouRRD  Belts  on  JuriTin.— In  oonnectioB  with  the 
supposed  periodicity  in  the  appearance  of  marked  eobmr  OB  the 
belts  of  thii  planet,  the  obsenrations  of  Cniithniaen,  of  Munich, 
in  the  years  1S36  40  possets  interest  They  are  fouod  in  his 
AslroHoiitis,/u  y^htl'iich,  1839,  p.  "jft,  1840,  p.  99,  and  1S41, 
Pb  IPI.  He  first  noticed  the  colour  on  April  23,  1836,  at  ^ih., 
;  with  a  3o  inch  refractor  of  2i  inches  aperture, 
'  150^  the  single  centnl  belt  then  visible  had  a  brown 
tiat  throoghmt^  end  he  itites  that,  hardly  believing  his  own 
vUon,  lie  cnlled  a  |>er^.i.in  who  was  at  hand,  and  on  .asking  him 
what  colour  llic  belts  presented,  he  replied  "  the  colour  of  rust" 
With  a  5-feet  telescope,  powci  190^  the  brown  tint  was  not  dis- 
tinguished. On  sabseqoent  oocuiaiu  he  found  that  with  the 
I  of  the  bdctoope  ttia  helt  appeared  a  bright 
whWit  '.viih  the  lower  jiowcrs  it  was  merely  of  a 
dark  shade,  and  Ucncc  concluded  that  the  intensity  of  light  was 
disadvantagcouH  to  discerning  the  colour.  In  addition  to  the 
brown  tint  of  the  central  belt,  it  wai  remarked  that  the  planet 
near  iti  north  pde  had  a  bfadih-gray  tint  in  Vmf,  1836 ;  a  few 
months  later  Dr.  Albert,  a  p«ph  of  Beasd,  observing'  with  a 
30-inch  telescope,  found  the  polar  region  "quite  blue."  I  he 
length  of  Gruithuisen's  <lescriptive  remarks  prevents  their  being 
transferred  to  this  column,  but  wc  refer  to  the  observations,  as 
his  annual  volumes  arc  not  often  met  with  heic^  and  the  fiwt  of 
such  observationi  having  beat  auide  foitjr  yean  since  may  not  be 
generally  koowiL  That  Aaw  tiati  ahonld  have  been  conspicuous 
with  andh  nan  optieal  aid  is  worthy  of  aotck 

Tut  1m  1  a-Mercurial  Planet.— In  M.  I.everricr's  last 
conimuincAiion  to  the  Paris  Academy  on  the  planet  assumed  to 
exist  within  the  orbit  of  Mercury,  it  was  mentioned  that,  with 
the  elements  adopted,  or  very  similar  oaef^  a  lobr  oonjunctioa 
wonUoccnr  on  March  as,  and  a  transit  over  the  ■bd's  disc  WM 
poadble,  though  uncertain.  A  close  examination  of  the  disc  is 
therefore  to  he  recommended  on  Martli  22  and  23,  and  there  is 
rca.-.on  tn  lif'-irvc  that  observers  in  widcly-dittVrinj^  longitudes 
are  prepared  to  undertake  it.  If  no  traosit  aboold  then  occur, 
•i^  or  nbe  jmt  WKf  dqiM  belbf*  one  la  p—ftla  at  the 
spring  node. 

CHEMICAL  NOTES 

Atomic  Winmn  of  Caesium  anu  Ri;dil>ium.— M. 
Godcfltoy  givM  «B  aceovnt  ia  liebig's  AntuUm  of  some  deter- 
nlMtlons  he  has  vaade  en  the  aliove  sobject  To  obtain  pure 

material  he  employs  Redtenbacher's  method  for  the  separation 
of  tlic  caesium,  rubidium,  and  potassium,  by  preparing  their 
respective  alums,  separating  these  by  fractional  crystallisation, 
and  fiaaHjr  converting  them  into  pore  clilorides  of  tlie  metals. 
The  delenaination  of  diloiine  in  the  non-dBiqMaoent  eactttnn 
chloride,  gave,  a<;thc  mean  of  four  closely-agreeing  experiments, 
the  atomic  weight  of  caesium  as  equal  to  132*557,  the  atomic 
weights  of  chlorine  and  silver  being  taken  as  35*46  and  107*94 
le^ectivelji  from  aaakgoos  experimenu  the  anther  finds  the 
atonle  wt^jfit  of  raUdfaim  to  be  equal  to  85*476. 

UN  THE  Si'tciFic  Heat  of  Cams.— In  P/jjimArf^t 
dvii.,  £.  WiedemaM  g|hpe»|a.awst  interesting  com- 
I BB  iMBMrttef,  la  tAfcfc  he  witiniri  the  aaperimcau 
of  Fgj^lf  0  He  iiiM  wl»rt.  wmA  dciBohM  >  new  method  of 


deteimining  the  specific  heats  of  gases  introduced  by  himsel£ 
On  comparing  the  author's  results  with  those  of  Regnaolt  it  is 
found  that  the  method  employed  by  the  former  is  not  iniiefior  in 
accuracy  to  that  of  Regnanit,  and  also  that  a  great  economy  of 

iiia'.criat  m.iy  be  effect t-  !  by  u^in^  Wiedemann's  procc^  ;  tins 
economy  giving  the  experiments  greater  range  in  a  comparatively 
shorter  time.  The  following  tables  give  a  synopsis  of  tllC 
ben  and  nUMtoos  tables  given  in  Wiedemann's  \ 
^tt^  Htalt  0/  Equal  IVfigkil. 


Air   

Hydrogen 
Carbon  monoxide 
Carbon  dioxide 

Ethylene  

Nitrous  oxide... 


01389 

3*4«o 

02426 

0*1953 

0*3364 

0*1983 

0*5009 


II. 


0*3169 
0*4189 

0'22I2 

o'S3i7 


III. 


0*2387 
05015 

o-3a4S 
0-5099 


nr. 


o 

o 
o 

22*98 

49'oS 
ia*39 


£/>((•  i/u  //fiiti  cf  }iqt4a!  I'olwnes. 


Air   

Hydrogen 
Carbon  monoxide... 
Carbon  dioxide  .. 

Ethylene   

Nitrous  oxide 


it 

02389 ;  — 

02359 ;  — 
0-2346  — 
o  298s  0*3316  '  0*3650 
o  3254  0  4052  0-4851 

0  3014  0*3362  1 0*3712 
0*3952 1 0*3134 1 0*3318 


VIII. 

IX. 

Spetil'ii 

P  V 

Weight, 

P  v 

1 

IXM»tS 

I  -00293 

I  00722 

0  - 

«-5-'»< 
05S94 


1-00651 
1^1881 


Columns  I.,  II.,  IIL,  contain  the  true  specific  hc«ts  at  the 
temperatures  indicated;  column  IV.  the  difference  of  specific 
heat  at  0°and  200*  expressed  in  percentage  of  the  s>|)ecific  heat  at 
o'.  Columns  \'.,  \'l.,  \'Il.,  represent  the  tr\ie  specific  heats  in 
reference  to  the  unit  of  volume,  the  specilic  heat  of  the  unit 
volume  of  air  being  taken  as  0-2389;  column  IX.  gives 
RcgnadtVi  prapoitions  of  the  products  of  the  vofantes  V  and  V, 
and  the  Pand  P,  whenPisatthepresrareofone,  and 

r' at  the  pressure  of  two  utmnvplieres,  Herr  Wiedeniami  thinks 
that  the  specific  heat  determined  in  these  experiments  seems  to 
be  composed  of  two  partly  the  heat  cansed  hy  vrork  expended  oa 
the  expansioa  of  the  gases  in  ovcKoaaing  ontiide  piemn^  and 
secondly,  the  heat  employed  in  the  internal  wotic  of  the  gas 
itself.  He  also  thinks  that  attempts  to  determine  the  separate 
parts  of  the  heat  of  molecular  motion,  of  whicli  the  specific  heat 
is  composed  in  constant  volumes — of  the  heat  ol  atoms  according 
to  Naaouma— «nd  also  the  attempt  to  establish  simple  reUUoOs 
betweaa  the  two  to  be  idll  premature,  as  Ae  ahenitioa  of  the 
specific  heat  with  the  temperature  would  cau<^e  tlic  r  effect!;  to 
have  difierent  relations  between  difTcient  tcn;pcra'.-jics.  The 
author  tUnks  that  the  aheratiM  of  specific  heat  of  the  gases  with 
the  tempciatim  cauMt  be  eapJained  by  the  deviation  of  sudi 
gases  from  the  perfect  gaaeoos  conditnM.  Asaa  Hlostradon  of 
tliis  he  cites  tl:c  case  of  ammonia  gas,  v.!iiLli,  ihhi^uj;h  more 
remote  Irora  liic  slate  of  a  perfect  gas  tii.-vn  mirous  oxide  or 
carbon  dioxide,  still  possesses  smaller  variations  of  us  -^(  ocitic 
heat  with  change  of  temperature  than  either  of  these  latter  gases. 

Actios  ok  Amimunv  1'kn tachloriu.  on  <  i  ktain  Or- 
ganic KunsTANCK>. — The  action  of  this  re-agent  on  some 
ofgaoic  substances  has  lately  been  investigated  by  C.  W.  Lossner, 
who  gives  aa  acoaunt  intte  >Mn>.  ^nsr  CktmittX  Hhit  tenlls  he 
obtained.  When  chloroform  and  antimony  pentachloiide  UC 
gently  healed  tBgthti,  preferably  in  sealed  tubes  to  too^  C,  the 
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bromiile  is  .itlackcd  by  antimony  pentachloride,  the  wSnIc  of  the 
bromine  bein,;  liln  raied  and  ethylc  chloride  formed.  The  action 
of  antimony  pentachloride  oo  cthene  bromide  difTers  according  to 
the  quantities  employed.  With  the  Mine  number.of  molecttlcf  of 
the  twotnbatKnees  the  chief  pnidnet  Methylene  chloiolcoinide» 
wbibt  with  two  nolecatei  of  pentachloHde  to  one  of  elheae 
brotnidc the  product  is  ctt.ene  chloride.  Ivhenc  l>iomitle  is  not 
Mtcdoa  when  similarly  heated  with  phosphor.'us  ptntachloride. 
The  product  of  the  reaction  of  acsiic  add  with  an'  imony  pentachlo* 
ride  it  mooochloracetie  acid,  aeeoinpaDied  by  UMllwr  snbciaiice 
vnth  a  higher  lioilin;  point.  When  salicylic  add  is  Rradoally 
addc<'  to  antimony  pt  nt.i  hlorirl?,  monrichloro-  ami  riicWoro-sali- 
cylic  acids  ar^:  producc<l  along  wi'li  oilier  produ;t<  ;  monocMoro- 
salicylic  .icid  is  found  in  smnll  qu.intities  only.  Dich1oro.salicyHc 
acid  on  being  boiled  with  potash  for  a  oonsideiable  length  of  time 
estdMUge*  its  dikrine  for  hydmsyl,  yldding  ediie  acid  aecoin- 
panied  with  pyro-galli:  and  oxy  s-ilicytlc  aci  i».  When  para- 
OJiybenzoic  acid  is  acted  i  n  by  two  or  four  m  jlcculci  of  antimony 
pent.ichloridtf  the  nioii  )-  and  dichlorinaled  ac  li-i  arc  found  re- 
spectively. From  these  reactions  it  n  evident  that  the  action  of 
aatioMajr  pentadiloiide  diffins  from  that  of  Its  analogue,  phos- 
phonatpentachloiide,  since  it  simply  pirts  with  its  chlorine, 
irilich  l^laocs hydrogen  in  the  acid  radical,  instead  of  replacing 
iho  hydiexyl  group  by  ctilurinc,  as  is  generally  the  case  when 
phosphorous  pentachloride  acts  upon  orjjanic  8ub»lanc(s. 

AcrioM  or  Chlorine  on  Pkroxydes.— MM.  Spring  and 
Arlsqueta  eontinne  {BmIL  Atad.  dtSti^.,  xUL  fi.  56$)  their 
researches  into  the  action  of  chlorine  on  peroxydcs  of  metals,  for 
the  purpose  of  elucidating;  the  very  inipoitant  fjues'.ion  wli-ilicr 
the  atnmicity  i  f  ceitain bodies  is  variable  (.as  supposed  by  K^iibe 
and  Uloa)»trand),  i.e.,  whether  whilst  one  atom  of  a  bodjr  in  a 
■olcecdeli^  sajr,  tri-atoimfc  and  poswuw  bailc  pioptrtles,  aaother 
atom  of  the  same  body  may  be  pent-atomic  and  partake  of  the 
properties  of  an  aciJ,  or  whether  the  atomicity  remains  invariable, 
as  supposed  hy  Kclculc-  and  the  authors  of  the  j  aj  cr.  Former 
researches  induced  M.  Spring  to  conclude  that  the  atoms  of  chlo- 
rine poisen  constantly  the  same  pnpcftict  in  all  their  compounds 
with  oxygen,  which  would  be  cualiaty  to  the  alleged  varying 
atomicity.  Now,  studying  the  action  of  chlorine  upun  the  pcr- 
oxyde  of  silver,  the  authors  prove,  by  a  very  Itlicatc  experiment 
that  its  result  U  the  (uraiatioii  of  a  peroxyde  of  chlorine,  a  bo<Iy 
prevised  by  the  theory,  but  unkoowa  until  now,  and  they  condude, 
therefore,  that  the  structure  of  peroxydcs  of  silver  and  of  ch  I  orine 
b  idculica],  wUdi  identity  gives  a  new  afguwat  in  soppmt  of 
the  invwialMlitjr  of  the  atoniciiy  of  cUorino  aod  lilvw. 

llfi:;  iv  a\:j  its  Si'Ecuu'  Hkat.— B  ron  cccurs,  it  is 
known,  in  t.vo  different  forms,  in  the  amorphou  ( state,  and  in 
crystals.  M.  llampe  has  recently  found  {LMifs  Aunalen  der 
Chtmit)  that  both  the  libwk  aal  the  bonegr-yeUow  aystals  are 
not  pure  boron,  but  eomponndt  of  the  dement ;  the  black 
cryslali  cuiidxtiiig  of  alb'.iMiiiiiiiin  ?.\\\  bromine  in  tiic  proportions 
A1B„,  and  the  yellow  crj  siaU  of  aluminium,  carbon,  and  boron, 
CtAljB^,.  Boron  ha<  iii  hcrco  been  numbered  araong  the  few 
dmnents  which  show  a  departure  from  Duloogand  Peiit'sgeasral 
law  of  the  eoostancy  of  spedfie  heat  into  atoode  weight,  and  M. 
Weber  sought  the  reason  for  tl.is  dcjiar'AirL-  in  'Jr.-  case  of  boron, 
as  in  those  of  carbon  and  silicon,  in  the  fact  that  the  spcciliL- 
heat  varies  with  the  temjveratures,  but  at  high  temperatures 
reaches  a  value  which  establishes  an  agreement  with  I>along  and 
PMit't  hv.  The  determfamtioa  of  the  spedfie  heut  of  boron, 
however,  as  also  M.  Weber'*  experiments,  were  Bade  with 
crystals  of  boron.  Now,  sine?,  accordini;  to  M.  Itampe,  these 
crj<,taU  are  not  pure  boron,  but  compounds  of  it,  llic  whole 
question  as  to  the  validity  of  Duloag  and  Fetit's  law  for  the  pure 
dement  Imum  fenaiw  an  open  VUt.  All  the  attempts  made  by 
M.  Haape  to  pradnoe  pue  oyslilliMd  boraa  bad  batn  with* 


out  success.  He  is  engaj^ed  in  further  investigatin);  whether  the 
amorphottt  boron  «aa  bo  produced  la  idiwlnte  puritjr. 

HF.ATEt>  Air, — Dr.  Kay-.er.  of  Xuremberp,  has  lately  con- 
tlucte*!  a  number  of  experiments  uj-on  the  eltccts  of  heating 
oi  iinary  air,  with  especial  reference  lothc  warming  of  dwellings. 
I'hc  results  appear  in  the  last  report  of  the  Munich  Industrial 
Museum,  and  may  brielly  be  lummed  up  as  ftiDowa:— Air 
previously  free  from  carbon  monoxide  was  invariably  found  to 
contain  this  gas  after  heating.  The  tests  were  performed  with 
chromic  acid,  am!  aho  with  cu]>rous  chloride.  In  order  to  test  the 
pro  Ittcts  of  the  decomposition  of  the  dust  present  in  the  air,  about 
sixty  litKs  of  air,  which  had  been  heated,  were  drawn  through 
an  ordinary  apparatus  for  determining  carbonic  acid,  which  con* 
lained  absolute  alcohol.  Tlie  liquid  a-ssumed  a  yellowish  brown 
col.iur,  and  flakey  niaii<.fs  were  sii-[icni'r;l  in  \\-  The  ll..keswere 
found  to  consut  chielly  of  carbon.  After  tilirntion  an<i  evapora* 
tion  of  the  solution,  a  brown  residue  was  obtained.  Thia  was 
insoluble  in  water,  iatraidy  acrid,  and  possessed  a  nsioout,  en* 
pyreumatic  odour.  The  estinatioaa  of  curbooie  add  and  water 
before  and  after  healing  ifaowed  ao  diflurenee  woitlif  of 
mention. 


NOTES 

CoNTkiBUTioNS  sro  being  collected  in  Stockholm  for  the 
estabtyunent  of  n  sdentifie  oolkgi.  The  DagUalt  alatM  Ait 

steps  will  i>c  taken  at  once  to  fill  the  dnlis  in  phUoiogr,  the 

natural  sciences,  history,  &c. 

Baron  von  RicHTHonir,  for  a  long  lerletof  paan  preiideBt 

of  the  IJerlin  ( leographic-l  -Society,  has  accepted  %  call  tO  the 
Chair  of  Geography  in  the  University  of  Bonn. 

TiiK  large  collections  brought  back  by  ihe  German  exploring 

expetlition  in  the  CiizfUe  under  the  command  of  B.iron  v. 
Schleinitz  have  been  formed  into  a  separate  museum  in  Berlin. 
The  ethnographical  section  is  especially  rich  and  valuable^  ciB> 
bracing  many  objects  brought  fram  islands  where  Ihe  natives  are 
rapidly  disappearing. 

Tm  Sodety  fw  Afriean  Exploration  at  BerBn  has  heen 
amalgamated  with  the  ncwIj-fiMmcd  Germaa  branch  of  the 
international  societies  under  the  leadership  of  the  King  of 

Itfl^jiiim.  Durinj^  tlie  t''irco  yuirj  of  i's  existence  it  has  bten 
exceedingly  active,  and  tias  expended  the  tollowing  sums  : — Or. 
Giissfcldt's  Loango  expedition,  9,300/. ;  expedition  of  Ilomq^er, 
Lax,  and  Pogge  to  the  CassaiMljc^  ijoooL ;  Or.  Leu's  ymaef 
to  the  Ogowe,  1,000/.  ;  various  stations  and  shorter  ex  cur- 
S  i)n<,  ;.5cxV.  It  has  at  present  over  5,000/.  in  its  treasury. 
The  firat  session  of  ilic  newly-foimed  Deutsche  aftikamtcke 
Gerdhchaft,  was  held  in  Berlin  on  January  16.  The  sodety 
confines  its  field  of  operations  to  Central  Africa,  proposing  to 
open  up  this  region  "to  dvQisation,  travd,  and  oomneree^  bf 

the  ctabllshmcnt  of  permanent  stations  and  the  maintenance  of 
exploring  parties."  The  energies  ol  the  socieiy  will  also  be 
directed  to  the  repression  o(  dlRVSlj;  A  letter  was  read  from 
the  Crown  Prince  of  Gemumy,  eaprsning  his  desire  to  take  an 
active  part  b  fnitbering  the  objects  of  the  Sodc^.  A  luqaest 
r>r  pecniaiy  assistance  from  the  Government  has  ebeidy  bUtt 
presented  to  the  Chancellor  of  the  Lmpirc. 

TtiF  Berlin  Afrikanueke  CaAhchafi  has  reedved  telegraphic 
new  s  frrni  Dr.  v.  I'oflge,  the  African  exi'Iurcr,  w  !;>i  landed  last 
week  in  Lisbon,  statbg  that  he  had  succeeded  in  penetrating  to 
the  long-sought-for  country  of  King  Muata  Yambo  in  Central 
Africa.  A  detailed  report  is  awaited  with  interest  hi  g^mphical 
circles. 

Dr.  O.  Len/,  the  .\frican  traveller,  has  been  forced  to  return 
to  Europe  with*  ihatloed  oolutUstion.   For  a  number  of  ycus 
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he  has  indefatlgably  pursued  his  retcarchc*  in  equatorial  Africa, 
having  led,  dnrlng  this  period,  the  three  Gemui  OtplociBg 

expeditiona  into  the  Ogowc  aiid  Gaboon  region. 

TilK  Council  of  the  Italian  GeognphiaU  Society  have  agreed 
to  fnewnl  Sir  G«or|8  Nant  with  ita  gold  medal 

At  the  last  meeting  of  the  Paris  Geo^nnphicrxl  Society  the 
Abbe  Duaw^Vtve  an  addreu,  the  object  of  which  was  to  prove 
that  tiw  fwftjgima  cwaaad  CcntnJ  Africm  ia  the  fifbeanth  aad 
MBtceaCk  caatanei,  from  the  Qxm^  to  Mozambique. 

THK  KonNgian  geolt^ist,  K.  Pettcnen,  la  planning  a  new 
etpedlthm  to  Spitzbergen  during  the  eoning  nunmer,  wbldi 

shall  aim  at  a  thurouijh  i;e()lnf;iail  survey  of  the  island.  A  peti- 
tion has  been  presented  to  the  Norwegian  Government  requesting 
a  giaat  for  the  mdeitalring. 

A  r  the  meeting  of  the  Koyal  Geographical  Society  on  Mon- 
daj,  Dr.  Mullens  read  a  paper  on  "  Later  I'.xplorations  in 
Madagascar,"  giving  an  acconnt  of  live  journey*  of  unusual 
Importance^  aad  over  enliicfy  maw  ground,  bjr  English  mission- 
ariea  la  Madagascar  dnring  the  laat  two  yeaA 

On  Janoaij  13  (he  Snmatn  Eapedttfam  of  the  Dutch  Geo- 
graphical Society  embarked  at  Nienwediep  for  the  east.  A 
corps  of  leading  scientilic  men  have  been  gathered  together  for 

thi»  expedition,  an<l  iii:cri.:-t;nj;  as  well  as  valuable  results  arc 
expected  from  their  researches.  A  great  portion  of  their  lime  will 
be  devoted  to  the  oqdomtion  of  the  as  yet  unvisitcl  Diambi 
cq^ion,  which  ia  f^raanled  by  the  aaiivca  as  abounding  in  use- 
fid  wooda  and  mlnerab.  The  Dutch  Government  has  displayed 
a  lively  interest  In  the  undertikiny,  and  has  plucct!  r,t  service 
of  the  expedition  a  steamer  completely  fitted  out  for  a  two  years' 
cruise.  If  iiivourable  report*  are  brought  back  h  is  intended  to 
send  colonies  to  tht-  abuvc mentioned  district. 

On  January  lo  the  St.  Teiersburg  Academy  of  Sciences  oele* 
hntcd  Its  150th  annual  anniversary  in  an  extiaordinaiy  gather- 
iiig^  at  which  the  Emperor  ud  loyal  fiunily  were  present. 
Count  LUtkc,  the  presi<lcnt,  reviewed  the  past  activity  of  the 

Acailcmy  in  a  short  aiiilre^s.  The  gieal  iiieilals  rrf  ivaiit  ut-rc 
.i;sii  ncii  this  year  to  Profs,  Bcilstcin  and  von  Uungr.  The 
E:r,i.et..:     !  (  tfrni  my  and  M.  LoSaepS  tVCIC  WBODg  the  list  of 


those  elected  aa  hoMiaiy  aMmbeca.  Ann«g  the  fourteen 
leading  sdentifie  men  elected  aa  conesponding  menhen^  were 

Prof*.  Frankland,  Newton,  and  \VrIi;h-.  I  n^land;  Pkof.  Kirch- 
hofif,  of  Uerlin;  i'rof.  Fioreili,  of  Naples ;  i'rof^.  Berthdo^  Egger, 
ofPaila. 


Oi«  January  1 2,  T'rnf  Wilhelm  F.  B.  Hofmeister,  one  of  the 
leading  German  tjotaniiis,  died  at  the  age  of  fifty-two.  Although 
.1  lelf-taught  botanist,  he  attracted  attention  at  an  enily  age  by 
his  publieatioDS  on  embryology  and  the  physiology  of  plants, 
and  was  elected  awibai  of  sevenJ  wyel  acadwrieti  In  1863  he 
was  called  to  the  ordinary  professorship  of  botany  ia  Hddelbetg^ 
and  in  1873  accepted  a  call  to  Tubingen,  where  he  was  active 
until  (Se  lime  of  his  i1.-nih,  H.it  a  sliorl  time  since  he  receis'cd 
from  Holland  the  great  medal  of  Bucrhaave — worth  75/. — in 
rcoognition  of  his  botanical  investigations.  Among  Prof. 
Hohneiiter'a  priadpal  woika  are  "Die  Entwickelung  des 
Eobiyo  der  PhanerogaaMM.  Elae  Reihe  nikfoicopischer 
Untersuchungfn,"  "  Vergleichen  der  I'titcriucluiii;;  dtr  Kt-i- 
mung,  Fni'ailung  und  F'ruchtbiMun^  lioheren  Kryptugamcn, 
and  dcr  S.inicrbiliiung  der  Conifcrtn,  "  and  an  extensive  hand- 
iMok  of  physiological  bo>any,  pui>lished  ia  conjnactioa  with  de 
Baty,  Imiseb,  and  Sachs. 

We  regret  to  rctord  ihc  death,  on  the  iith  inst.,  uf  Mr. 
AUnd  Smce,  F.R.S..  F.C.S.,  F.K.C.S..  F.US.,  &c  Mr. 
Smee  wna  boia  June  18^  t9i&  He  waa  edneatcd  at  St  PaaFa 
School*  and  afteiwBida  at  Klaa^a  College  and  St.  fiartholoaww'i 


Hospital,  and  was  elected  Fellow  of  the  Koyal  .Siicicty  at  the  early 
age  of  twenty-one.  Asaa  eminent  and  vrell-qualificJ  mcuicdman 
he  held  many  oAces,  iadndi^g  that  of  Surgeon  to  the  Bank  of 
PIngland.  To  sdentifie  men  he  is  best  known  as  the  iSTentor  of 
the  battery  known  as  Sme:'s  I'.attery,  and  which  fiw oertafal par- 
po«cs  is  still  more  useful  than  any  other  form  of  battery.  For 
this  he  got  the  Gold  Medal  'of  the  Society  of  .\rrs  in  1840. 
He  was  author  of  numerous  works,  of  which  we  note  the  fol- 
lowfaig :— "  ElcmeRta  of  Electrn'Metalluigy,"  **  Sources  of  Phy. 
sical  Science,"  "  Elements  of  Electro- Biology, "  "Ontli*  Mono- 
genesis  of  Physical  Forces,"  "  Lecture  on  Electro-Metallurgy," 
"  My  Gaidea,"  "The  Nuid  of  Maa." 

Thf.  I'rtnch  (*fjhu!  pub!i--hes  the  regulations  for  the  appoint- 
ment of  professors  of  hydrography  by  the  GuvernmcnL  There 
ai«  to  be  three  daases  of  them.  The  third  clau  is  to  be  recruited 
by  eompctirtea  tr***'''**'**  from  officers  ol  tii«  mtional  aavy 
and  captains  of  the  VMIVBBtlltBAV^  They  are  to  be  appointed 
l>y  the  Presideat«ftbeB«9BUi(^ttee(Mdhi^' to  the  award  giv>:n 
by  the  jury  of  admissioo.  The  jury  is  to  l>e  comjioscd  of  an 
adndral  or  vice-admiral  president,  two  examiners  from  the 
marine  department,  a  hydrognpbicai  engineer,  and  a  professor 
of  hydrography. 

The  credit  asked  hf  the  IfmA  Government  ibr  pobHc  in< 
stniction  in  1878  Is  ;2,ooo,oaofiaaca.  In  l877itWBa49kOO0LOO0h 
and  in  1876  only  39,000,000, 

Thb  electric  light  is  beeoadng  eommoa  in  Paib  la  caaaecUoo 

with  works  that  have  to  be  carried  on  during  the  night.  A  large 
liimp  fed  by  a  six-horse  power  haslieen  es(.ib!ished  in  the  Avenue 
dc  l'(.*pi  ra,  anil  others  arc  employe  1  in  tl.^:  rri'La  lum  -.i;  CHnricc- 
tion  with  the  building  of  the  J^ibitiou  Palace,  i  hc  gramme 
machine  and  screw  regulator  are  employed. 

Th»  first  numlMir  is  issued  of  an  important  publication,  T%t 
WUJFUwirt  cj  Amiriea,)iyl>t.  G.  L.  Goodale^  Professor  in  Har- 
mdUnivenity,  with  coloured  iUnstrationsbylsaacSpngne.  The 

present  number  consists  of  figurc-i  of  five  species,  in  four  plates, 
and  the  plate^  aro  .iccompanicd  by  a  botanical  description  to- 
i^tther  wi'.h  some  gossip  ab  jut  folk-lore,  popular  na  iics,  lic. 
The  paucity  of  figures  of  even  the  commoner  American  plants 
will  reader  the  work  very  welcome  to  botaaista.  The  name  of 
the  artist  is  a  suiKcient  guaraslee  of  the  faithfulness  of  the  draw* 
ing,  and  the  colouring  appeata  to  aa  to  be  succcssfuL 

Capt.  H.  W.  Howoatc,  Acting  Signal  OIBcer,  U.S.N., 

suggests  the  following  method  of  attaining  the  North  Pc^ : — 
To  be  able  to  take  advantage  of  the  occasional  breakin '-up  of 
the  ice-barrier  with  the  greatest  certainly  and  witli  the  lca«t  c\- 
penditure  ol  time,  money,  and  human  life,  it  is  essential  that 
the  explorlag  party  be  oa  the  grana^  at  the  very  time  theioe 
gives  way  and  opens  the  gateway  to  the  hng^aought  prize.  This 
can  only  be  done  by  colonizing  a  few  hardy,  resolute,  and  cxpe- 
ricncL-  i  men  at  some  point  near  ttif  bi  rders  of  the  Polar  Sea> 
and  the  most  ftvourable  one  for  the  purpose  appears  to  be  that 
where  the/Mntaswywiateted  last  year.  Such  a  party  should  consist 
of  at  least  tweaigr  bmo^  aad  should  be  provided  with  pcovisioas 
and  otber  necessary  supplies  for  three  years,  at  the  end  of  which 
perio<l  they  should  be  visited,  and,  if  still  unsuccessful  in  ac- 
complishing the  object,  revicluatled  and  again  left  to  their  work. 
It  is  stated  that  an  effort  will  be  mode  to  induce  the  U.S. 
Government  to  adopt  this  plan. 

Bkhm's  last  Ga>^afkueJter  Jakrttieruht  shows  a  total  ot 
tUrty-six  geographical  sociaties  ia  existeoce  at  preeent. 

DiiRiNc.  the  middle  of  Jaaoaiy  the  South  of  Norway  ha:: 
been  visited  with  the  severest  saowatom aperienoed  since  tSiS. 
Ia  some  of  Oe  villages  saow  eovcrs  Ae  roob  of  the  boosts  to 
Ae  depth  of  shtecB  iesti  aad  dwiUiqga  have  beea  aaahle  to  sap« 
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port  the  overlying  weights  CouBDideition  b  dtpcndfllt  opoii 
th«  use  of  mow-ilioet. 

Thv  Pruuum  Uniyenitiet  ^nted  darings  the 

doctor's  diplomas  vi;i:m  the  l>;\vis  of  a  thesis  and  oral  cx.miina- 
tiun.  Guttingen  bc^lunrcd  139,  Berlin,  90.  Twenty  honorary 
d^[rew  were  giantcd  dniiag  the  hu&c  pttiod. 

If.  FlZEAl-  hr.s  l.fca  elected  Vicc-rresident  of  the  French 
Acadeny  of  Sciences  for  the  coming  yeir,  from  the  section  of 
the  mathematical  scienca;  the  President  b  M.  Pdigot.  Of 
Ibe  Andfanj's  Mhtteirtt,  tome  xxxtx.,  in  course  of  publication, 
■  icnnrcid  for  works  of  M.  Chevreul,  on  dyeing,  on  an  error 
of  reasoning  frc>]Ucnt  in  scii.iii.es  wliicU  arc  concerned  with  the 
concrete,  science  in  rela'ion  to  grammar,  hiitory  of  opinions 
on  the  chemical  nature  of  bodies  of  chemical  and  liring  species, 
&C.  The  Aoademiy  is  also  poblialiiBg  a  nnmbcr  of  docnments 
OB  the  Thuuit  of  Vennt.  Tomes  xxHi.,  jonv.,  and  xxv.  of 
MJmi'ira  Jej  Stuanls  }i.'n:it.;r!  s  <:r,nUv.n  memoirs  on  the  theory 
of  runnini;  waters,  3.  system  of  inigation,  the  tucciikic  series,  the 
caiboBifereus  11  )ra  of  the  department  of  the  Loiie,  die  tflin- 
formation  and  equivalence  of  chemical  Ibcces,  the  transparence 
of  flames  ^Moa  irfHiBaialiQg  igbla  ead  aoctnmal  transpereooe 
of  the  rtmcqihwe,  the  PlqrllaMn,  tee. 

The  ffutletin  Jt  III  ri.i:rM!:~,!  '  .f.  ■  rifcrtiailtHri  .ff 
lytipque  for  1875  is  jujt  i>uU;t.slica,  j.nd  illiis'ratcs  the  great 
actis-ity  with  wliich  this  branch  of  <%icnce  is  pursued  in  the  little 
kingdom.  Besides  the  official  papen  connected  with  the  fiedera- 
tion,  and  npotts  from  twenty^veasBoeiatedaoeieticfl,  the  volume 
contalitsthc  '*  Correspondance  botaniqae"  for  that  year,  a  list 
of  botanists  and  hoi  ticuhurists  holding  o'lxial  positions  through- 
out the  worl  1,  a  sketch  of  the  life  of  Malhios  dc  I'Obcl  (Lo- 
hc\\\i»),  by  Morren,  and  several  other  papers  by  the  same 
writer. 

Mr.  Till 'MA-  C'i  ''.;i  r.R  reprints  from  the  'fratUtu lioMS  of  the 
Historic  Society  of  Lancashire  and  Cheshire,  a  useful  paper  en- 
titled "GeqgrapUcnl  Statiatia  of  the  Extni.BrliIdi  Eoiopean 

Flora, "  containing  a  considerable  mass  of  information  which 
will  be  valuable  to  anyone  interested  in  the  subject  of  the  dis- 
tributiuii  i  f  e  :itinental  iptcin  and  the  oues  of  the  n^ge 
which  they  now  enjoy. 

HVN'CARY  is  developing  no  small  degree  ol  activity  in  matters 
of  scientific  interest.  The  pr:s:acnt  of  the  Royal  Society  for 
Nairn  al  .Sciences  at  Pesth  reported  in  the  annual  Session  of 
January  17,  that  the  present  nembenfalp  mfrv^  to  4,65a 
Five  mbjects  lor  priie  treatises  were  announced,  one  of  which 
«M  oa  die  fffWiiTil  scwnrces  and  indnstrics  of  the  kingdom. 

THBplieBemcBaaoftlie*'Uadc  drop"  has  recently  been  made 

the  subject  of  experimental  stinly  by  M.  Ch.  Andre',  who  has 
comniunicalcd  his  results  to  the  French  Acailcmy.  Without 
stopping  to  ilescribe  his  artificial  transit,  we  may  state  that  he 
bad  a  battery  oommunicatii^  with  the  planet  Veaui,  the  other 
wlthUieUmb  of  the  ma;  and  at  the noment  of  geenetikal 
contact  a  current  was  produced,  which  wn-:  ri'j7i=trrcii  on  a 
Brequet  chronograph.  On  the  same  inblrument  was  lUicribcd 
parallelly  the  ho  ur  piven  by  a  \Vinnerl  pendulum,  and  the  mark 
produced  by  the  observer  pressing  down  a  Mono  key.  The  con- 
duiOMof  M.  Andrjai^di«dy,  eaftllowat  Tlw black dnpia 
not  u  necidental  fact,  but  one  that  is  necessary  and  charader- 
iatic  of  the  phenomenon.  With  sufficiently  strong  ligbt,  the 
brii!y;e  is  always  produced  at  the  moment  <>f  gcmiettic  con- 
tact, however  l^e^fect  the  telescope.  It  may  Ih:  made  to  dis- 
appear entirely  in  Ae  ntiMl  image^  either  by  increasing  sufB- 
cioitly  the  afaMxbent  pgimr  of  the  dnrit  gjaas  nmdt  «r  bf  phuing 
before  the  objective  a  leleen  fcnncd  of  a  huge  nunber  of  very 
narrow  rings  separated  by  dark  rings  of  the  same  width,  also  by 
diminishing  tlie  intensity  of  the  lamiaons^soorce.   In  each  caM 


the  transit  Ls  produced  in  a  geometric  manner.  All  these  facts 
accord  with  the  theory  of  diffraction  rightly  interpreted.  The  . 
ligament  is  not  a  real  obstacle  to  obserflAlaB  of  the  transit. 
There  is  a  MumUantnu  fktultx  all  telaeopei^  whatever  their 
aperluren,  which  corresponds  to  geoaaetrfe  contact,  and  aAer  a 
suitable  cilucation  one  may  obaervewith  an  error  equal  at  the 
most  to  075s.  for  internal  contact  of  ingrewi,  and  I'SOs.  for  in- 
ternal contact  of  egress.  The  tot.i.  <  rr  r,  then,  may  be  re- 
duced to  a'5a.  Now  to  have  the  solar  panllas  to  «  hnadredth 
of  f coond  of  are,  it  la  aoffident  not  to  ooninit.  In  the  denrtioti 
of  transit,  an  error  above  five  seconds  of  time  ;  her.ce  the 
oli«ervation  of  the  transit  of  Venus  may  furnish  this  parallax  to 
neerly  fiv»4hoaiaadth»  «(  a  aecend  of  ere. 

.\  l  AiR  of  Kii-nig  I  t*  forks  will  show  the  phenomenon  ot 
sympathetic  resonance  at  much  greater  distance  than  a  pair  of 
Ut'  forks.  The  common  explanation  is  that  as  double  the 
number  of  impulses  are  delivered  in  a  second,  double  theenergy 
i.s  conveyed  to  the  distant  fork.  This  is  questioned  by  Mr 
Robert  .Spice  [.-imericatt  Jouriitil  cj  S.iituf  and  Att>\,  in  view 
of  the  law  of  forces  radiating  from  a  centre.  At  twenty  feet,  in 
fact,  the  intensity  of  rcsomuice  of  Ut'  forks  is  undoubtedly 
greater  than  the  intcnsiqr  of  Ut>  forks  at  six  feet  With  Ut' 
forks  of  bdl-netal  he  got,  at  forty  feet,  a  greater  result  than  that 
obtained  with  the  steel  Ut*  forks  of  Koenig.  The  h)-|>othesis  he 
offers  is  this  :  Tht  itUmuly  0/  iympathetU  rtsanance  0/  forks  on 
thfir  catu  inereata  with  tkt  Mgular  dtvialioH  or  motion  of  the 
prvngs.  By  nueas  of  an  cUctro<hemkal  recietcring  appairatai 
Mr.  Spice  finds  tiiat  when  a  fork  (between  Ut*  and  Ut«)isfai 
vibration,  ir$  stem  or  handle  abernately  rises  and  falls  in  accord 
with  the  period  of  the  fork,  through  about  inch.  In  sympa- 
thetic resonance  the  case  gives  the  stem  this  up-and-down  rootioa, 
which  ii  eoavqred  to  the  prongs  and  acta  them  in  motion,  ea  a 
hand  might  start  a  pendulum  snspeaded  from  it  (by  moving  lale- 
rally,  --.v,  me  IdzI.  e  ich  w.-.v),  ThLi  motion  of  j'j  inch  may  be 
looked  on  ■\%  a  coiisiant.  It  we  decrease  the  length  of  the  fork 
without  altering  the  constant,  we  thereby  allow  of  a  greater 
initial  aagle^  the  residt  of  which  is  the  same  as  shorteiung  the 
pendulum  eotd.  Thus  we  are  to  a  poritioa  to  expUa  the  d^Kot- 
mcnt  of  the  bell-metal  forks.  The  velocity  of  sound  la  belt* 
metal  is  much  less  tlian  in  steel ;  hence,  retaining  similar  thick* 
nes&es  in  both  cases,  an  L'l'  fork  in  bell-metal  woul-,1  be  ihoiler 
than  an  Ut'  fork  in  steel.  Therefore,  though  we  retain  the 
vibration  number,  we  gain  advantage  firom ,  the  shortness  ot 
the  fork,  and  hcaoe  from  the  iacieaae  of  aagalar  uotioa  of 
the  prongs. 

Ths  applicability  to  liquids  of  lCirchoff*s  law  aa  to  Ibe  mb> 

division  of  galvanic  currents  in  bifurcating  mctalHc  conductors 
having  been  doubted,  I'rof.  Leiv  has  recently  {Hull,  de  I' Ac. 
dt  St.  PJtersb,,  vol.  xxii..  No.  3)  made  a  series  of  experi- 
ments with  lolations  of  sulphates  of  copper  and  liac  and  ol 
nitnte  of  silver.  He  airives  at  the  eoadaaioe  that  die  «ttb> 
division  of  galvanic  currents  in  liquids  follows  exactly  tbeWOM 
laws  as  tiieii  subdivbiou  in  metallic  conductors. 

In  a  paper  **0n  Evolution .  tn  CeoTogy,*  In  the  January 

number  of  the  Geological  ^fai;r.  \!rl  \  Mr.  W.  J.  SolLx',  starting 
from  the  ground  that  the  energy  of  the  earth  and  the  sun  is  a 
continually  diminishing  qu.nntity,  and  must  at  the  beginning  of 
geological  histony  have  iMoa  lar  in  excess  of  its  present  amount, 
briefly  discnasee the  faiflueaee  of  this  greater  ijuantity  of  energy 
on  geological  changes.  He  arrives  at  the  conclusion  that  all 
main  factors  of  geological  changes,  viz.,  the  denudation,  repro- 
duction, and  the  elevation  and  depression  of  strata,  must  have 
notably  and  rapidly  decreased  in  intensity ;  and,  alludav  ^  ^ 
opposition  met  widi  firom  geologisU  by  Sir  W.  Thonuoa'a  viewa^ 
he  insist.s  nn  the  mistake  rjf  attempting  to  check'the  results  as  to 
the  age  of  the  world  obtained  by  the  physicist  with  those  de- 
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tluccd  by  the  geologist,"  which  last  are  haicil  on  the  rate  of 
changes  produced  now,  daring  a  perioti  of  diroinUhcd  energy  of 
an  BMin  geological  fActoct. 

Tur  Chair  of  Hot.iny  at  Abcnlcen,  we  learn  from  the  Gar- 
Jetier's  Chronicle,  is  likely  to  be  vacant  shorily.  Among  the 
cuididatea  are  mentioned  the  names  of  Dr.  J.  r>  Balfbur,  Ktr. 
Dr.  Brown,  Dr.  W.  R.  .M'Nab,  and  Dr.  TraiU. 

Ml.  C  P.  OciLViK,  who  has  beeo  studying  the  art  of 
•qaarfam  mamgement  at  (he  Rofal  Aqnaiimi,  Weabninter, 

hi"!  hct?!i  appoinli-il  Curator  and  Resident  Natunlist  tO  the 
aquarium  recently  completed  at  Great  Varmouth,  Norfolk. 

TUBdiatuoebehraeBPariaaiidMamilktis  863  Utonetres, 
not  \Jtao,  at  stated  in  oar  note  on  p.  266  latt  week. 

The  additions  to  the  Zaokifkal  Society's  Gardens  daring  the 
put  week  include  a  MalbRmdt  Monkey  ( Ctnopitktcut  tynosurus) 
from  East  Africa,  prc5c-nted  by  Mr.  L.  C.  Drown ;  a  Macaqae 
Mookejr  {A/atantt  cynomol^us)  from  India,  presented  by  Mrs. 
Cecil  Long;  a  Pig-tailed  Monkey  (jViK'K-m^  netiuttrinu})  from 
Jann,  pwetated  by  the  crew  of  II. M.S.  Dtearf ;  a  Bay  Lynx 
(Afir  nfa)  from  North  America,  presented  by  Mr.  W.  Otho 
N>  Shaw  ;  two  Tepucxin  I.izanls  ( Tnus  tti;uixin)  from  South 
Anerica,  prc!>ented  by  Mr.  A.  Stradling;  an  Ocelot  (Filis 
fardtSt),  na  Asara's  Fox  {Cdnix  atone)  from  South  America,  a 
Tataapa  Tinamoa  (Cryplurm  loUu^\,  two  Talpaooti  Ground 
DOVM  KChanuxf^ia  tal/weti),  two  Scaly  Dovei  {Searda/tll.i 
tfKBmtsa)  from  Ilra/il,  a  ("hopi  Starling  ( . ///t<'.''« j  i  ho/ri),  a 
Chilian  .Sea  Eagle  (GeraHoailuj  i'^mm)  from  rernambucu,  depo- 
sited ;  two  Rtaf4iiled  Leamn  {Ummr  talta)  Iran  Madajpucar, 
purchased. 


SCtElfTIFrC  SERIALS 

The  .-(w.''/'  ■■'<  yK>itiniil  of  S<snuc  tin.:  Art:,  Januaiy.  — Con- 
trtbntions  to  meteorology,  bein^  rcsul'i  Jcrivcl  Irom  an  exami- 
nation of  the  ubscrvitions  of  the  L  nitctl  States  Signal  Service, 
and  from  other  source!^,  by  Eliai  Loomis.-  '>n  some  p  jin:  in 
connection  with  \  ci^^ctation,  by  J.  H.  (jilbcrt  *bicrva'i on 
a  property  of  the  retina  lirsl  noticed  by 'fait ,  by  <  li.n  N.  Koo'l.  — 
On  grains  of  metallic  iron  in  Dolciyleb  icnin  New  I  lainpshire,  by 
George  W.  Hawcs. — On  certain  phenomena  of  b;nocular  vision, 
by  Francis  E.  Nipher. — Notes  on  the  Vespertine  »trata  of 
Virginia  and  West  Virginia,  by  William  M.  Fontaine. — On  the 
production  of  transparent  metallic  ti^mn  by  the  eleCttiOid  dis* 
charge  in  exhausted  tubes,  by  Arthur  W.  Wright. 

Tms  VkHimihmgm  da  mahufhbimUd^  FmiHt  iir  /nwr- 
mtkm  RluifdaHde  und  Watfaltms  (Jahrg.  33,  Part  I.)  contain 
tba  IbUowing  papers  of  interest :— Getdogiwi  Mincralogical, 
vta  Aathrapological  Seetkm  t  On  aome  new  diaeovcriea  ia  the 
Jaianic  foiiMrtiwi  west  of  the  river  Weaer,  by  W.  Tieakaar. — 
Ob  a  dlHMiMi  Olt%  lib  liroat  the  calcareous  tun-stone  ia  the  vid- 
ahr«r  tfaaToc^teia  laliae  spring  (Rhenish  Pnissia),  by  Prut 
Schaaffbanscn.— On  some  bronie  impleaieala  found  near  the 
Weser  river,  by  the  sane. — Oa  a  pctnficd  piece  of  wood  with 
the  ioMg^  of  a  human  face,  by  tne  same. — On  the  so<alled 
peiidiale  combinations  of  Albite  by  Prof,  vom  Rath. — On  Sko- 
ndile'Cmtali,  on  plagioclaa^  aad  00  Brookite  crystals,  by  the 
tame.— Ob  a  piae  oooe  fooad  near  Dormagcn,  on  the  Rhine, 
together  witb  Roawa  ooiai  aad  aatiqaitie^  Iqr  Prof-  Schoatf- 
haaaea.— Oa  Capelliai*s  itaeatchM  oa  pUooeac  man  in  Tus- 
caiqrt  by  the  same. — On  some  stone  implements  recently  found, 
bv  the  same. — On  geological  researches  made  at  Nagyag  and 
Vdroapatak,  in  Transylrania,  by  Prof,  vom  Rath.  -On  ulivirte 
from  Dockweiler  and  on  crvstallised  slakes,  by  Dr.  Mohr. — 
Phyakal  Section  :  On  Mallet  s  theory  of  volcanic  force,  by  Prof. 
A.  von  I.asaulx. — On  a  further  simplification  of  the  electro- 
dynamic  fundamental  law,  by  IVof.  Clausius.^ — On  anomalous 
disDcrsion  of  light,  by  I'rof.  Kcttcler.— On  the  effects  of  a  stroke 
of  lightning,  by  Herr  Giescler.— Zoological  and  Anatomical 
Section  :  Synoptical  review  of  the  genera  and  species  of  ^tilp- 
aMa,  by  A.  Fontcc.— Ob  the  lenoitiaa  tiJLmiuMtt  bjT  ^nf* 
TMam    On  aipedaMBor/USriiAv  n^Mr  wMi  cxtiaidjr 


large  9tteai  of  tracheae,  bv  Bertkau.— Oa  DueitA  ia«ea> 
tigatiow  on  the  rcprodncnoa  of  eels,  by  ProC  TVoiebd.— Oa 
the  C^halopoda  of  the  Canaan  upper  chalk,  by  Dr.  Sdiliiler. — 
Oa  the  spermatoigenaiia  of  AmfkMa^  by  Prof,  voa  h  Valette 
St.  Gcoi^.— Botaaiol  Sectioa:  Oa  the  inaaeace  of  interior 
aad  extanor  eaaiet  ubob  aew  fornatioas  ia  plants,  by  ProK 
Vikhtiag.— Oa  the  frait  of  RaMa  iudmraf  by  the  same.— On 
iOBie  plicaonieBa  obaerrcd  bi  tae  botanical  itaraen  of  I'oppels- 
dorf,  near  Bonn,  during  the  summer  of  1875,  by  Hcrr  K4>rnicke. 


SOCIETIES  AND  ACADEMIES 

LONCON 

Royal  Aotronomical  Society,  January  12. — Mr.  William 
Muggins,  D.C.L.,  president,  in  the  chair.— Mr.  Robert  John 
Uaillie,  Mr.  Henry  Vere  liarcliy,  the  Rev.  Daniel  Dution.  Mr. 
Samuel  Haywoo<I,  Dr.  I.0U1S  Stomeyer  Little,  Mr.  Richard 
Pearce,  Commander  William  James  Lloyd  Wharton,  R.N., 
11.  M.  surveying  ship  /\iwn,  and  Mr.  Jesse  Voung,  were  elected 
Fellows  of  the  Society. — A  paper  by  Mr.  .Marth  Riving  an 
ephemeris  for  the  satellites  of  Uraiuis  for  the  year  1877, 
was  read.  This  is  one  of  a  series  of  papers  which  Mr,  Marlh 
has  presented  to  the  Society  uiviu;;  cphein-ndcs  useful  for 
physical  observaliiins  of  the  major  planets  an  1  their  satellites. 
1;  was  iciiiaikt-ij  by  the  president  that  these  ephciucridcs  involve 
much  labour  in  their  construction,  and  the  astronomical  world  is 
greatly  inikbtc^l  tu  Mr.  Marth  for  their  prixluction.— A  pa|>er 
by  I'rof.  Harkncss  on  the  theory  of  the  hori/untal  photolielio- 
graph  WJM  re.id.  The  in-trumc  a  coii>i>s  of  a  hehn-iat  :iiiil  a 
long  focusscd  obicct-glx.-s,  in  iho  piincip.il  fuciis  of  «  liich  the 
ncijalives  arc  t.iVo:i  ;  the  <li-.'.i  rti  m  piodii.c  1  by  secon  l.»ry  mag. 
niliers  is  thus  avoided,  and  very  .-iccur.iic  means  arc  aili.p;t-d  tor 
dctcrmininj.;  the  shrink.-ij;c  of  tliL'  c  il;tB.l;uii  t'llni  up.m  (be  i>Iatc 
and  the  acLuralc  iiritir.atii uf  the  plioto^;aph.  Mr.  V.'cntworth 
Lrck  rci'l  a  pnpcr  o:i  .1:1  iiii  r  ivcd  eye-pircc  forvicw  i:".;  the 
sun.  IliL-  incllii'd  is  lu  use  a  small  ^i.iss  piri-ni  as  a  re  lector 
which  is  phice  l  within  the  ima^e  of  the  sun,  S  )  ih.il  "nly  a 
portion  of  the  rays  fri>iu  a  part  of  the  disc  are  rcik-cle  l  into 
the  eye-piece  at  any  nue  time;  the  tfll-.ts  uf  1  ta'ing  are 
thus  rolaced  to  a  nnninniip.,  a^.d  lor  vicwiii;;  ;.!naH  areas 
of  the  Sim  tiie  eyc  ]  lece  i,  preferable  to  th.vt  'u.-.;este>l 
by  Mr.  Dawes  in  which  the  liLjlit  of  the  waolc  ini.ij.;e  is 
rcllcctcd  and  the  small  area  to  bo  ub  -rrvcl  is  vienei  tiir  iiu:h  a 
iii.iphraj;m  which  is  cxp  '-sfd  to  the  hc.uing  effects  i-f  the  n.ilected 
r.i)s. — A  pa]  er  by  Mr.  Knott  was  presented  to  the  socirty  ;  it 
C  'lit.uii^  a  catiloj^uc  which  he  has  been  some  years  in  iire]>aiing, 
.m  l  j;ivcs  a  very  large  number  of  niicromctrica'  mca-.urcs  of 
d'juble  stars  which  h.avc  been  m.idc  witli  a  very  tine  eight-inch 
rc'raciin^  telescope  formerly  the  property  of  Mr.  Dawes. 

Chemical  Society,  January  18.    I'rof.  Odiing.  I'.R.S.,  vice* 

firesides^  ia  the  chair. —  The  secretary  read  a  paper  by  Dr. 
iiger  oa  some  derivatives  of  dithymyltridoretbanev  a  substance 
produced  on  adding  a  mixture  of  sulphuric  aad  acetic  adds  to  a 
m'xiure  of  thymol  and  chloral.  By  beating  this  compound  with 
zmc  dust  it  yields  dilhymylethane  and  dilhymylethcue.  — Mr. 
Kingsett  then  read  a  prclimiosry  notice  tnr  Dr.  Heike  and  hin« 
self  on  some  new  reaetioas  in  organic  caeaiistry  aad  their  uUi- 
aiate  bearings,  showuis  that  the  colour  reaction  known  as  the 
Pletleakofer  reaction  "^ro<luced  by  the  action  of  sul  h>inc  add 
on  sugar  and  cholic  acil  extended  to  many  other  lubstanee^ 
some  of  which  did  not  require  the  admistoK  of  au^ar  to  pro* 
ducc  the  cokmr.  This  was  followed  by  a  paper  <m  dinitroio* 
orcin  aad  dfaiitNHwda,  by  Dr.  J.  Stcataoaie  and  Mr.  C.  £. 
(Proves,  in  which  the  methods  of  preparation  and  properties of 
these  com)>ounds  were  fully  dcscrilicd. — The  last  communication, 
by  Mr.  T.  Carnellcy,  was  on  high  melting  points  vrith  special 
reference  to  those  of  metallic  salts,  Part  3.— Tbt  BteCtiaK  waa 
then  adjourned  until  Thursday,  Febnniy  I. 

Zoological  Society,  January  i&<-^Plnf.  Nevrton,  F.R.S.* 
vlce«pt«sldcat,  iathechaii:— Capt  H.  W.  FeiMe^  exhibited 
and  made  teoiarka  ott  ame  of  the  blidi  coHectod  by  Mm  la  tba 
Arctic  rcgiaatdBriai^dwiMeat  North  Polar  Ei^adiliea.  Sia< 
tccn  species  weft  anmnaiated  u  ha  vine  been  aiet  with  on  tba 
sboMS  of  the  Pohr  Basin,  and  north  of  Sa*  N.  lat,  bat  waie 
of  thcae  aaly  aocanad  as  stragi;leTs.— Th«  Raw  Caaoa  IVutnuB 
eahlhited  and  made  vtataila  oa  a  epacliTB  of  a  rare  tenaitiial 
Donaoaae  (/fiSsaw  aMllwiHwuf]^  ebtaiaad  by  Uai  in  SoBthem 
FaleatiaekVbflKitialaaBdbtdaicrtplacca.— Hr.  P.  L.  Sdaier, 
F.R,8.,  eabOiitad  aad  adiad  attendaB  to  a  coUeclion  of  ataB»> 
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mals,  birds,  reptile^,  tisln  s,  nnd  iiiictts,  which  had  bfcn  made 
by  the  kev.  Georgp  !!ri>u  ii  dnmif;  liis  rcttn!  rc.-.ti!cncc  in  iJukc 
of  York  Island,  and  duiiiig  excuisions  to  the  ncijjhbourmf; 
i»Unds  of  New  Britain  antl  New  Ireland. —Prof.  A.  H.  Garrod 
read  a  note  on  a  variety  of  the  domestic  »»ine  in  the  Society's 
collection,  and  pointed  oat  thai  the  pretence  of  rudiments  of  a 
tupplementary  digit  between  the  third  and  fourth  di(;it  nii^h;  be 
the  cause  of  the  con«oliJatton  of  the  hoof,  observaSle  in  this 
variety. — A  comfflunication  was  read  from  Mr.  Henry  Durnlord 
conlamiog  notices  of  the  habits  nf  tome  1  moll  mammaU  obtaiiu  d 
in  the  neighbourhood  of  Bucoot  A^res. — A  communication  was 
read  from  Mr.  Gerard  KrelTc,  containing  notes  on  a  young  living 
Cassowary  (CuMorMU  mulralu),  which  had  been  obtained  from 
North  Awtmlia,  md  iMt  datiatd  fan  the  Society's  collection.— 
A  oonmmiealjQB  ww  mi  from  Mr.  C.  French  Angas,  con* 
tatatog  a  deteriotioa  of  a  mnr  ^ccies  of  Helix,  from  South 
AuitnKi,  whia  he  pcopoMd  to  call  HeUx  {Rkagada)  koorin- 
fmtis.—A.  second  paper  bj  Mr.  JSiBgf*  contained  the  description 
of  two  genera  and  twenty  ipeckt  oTmanne  shells,  from  dinerent 
localities  on  the  coast  of  New  South  Wales. 

Geological  Society,  December  20.— Prof.  P.  MaitiaDmican, 
F.K.S.,  president,  in  the  chair. — Bartholomew  Parker  Bidder, 
Kobert  William  Cheadle,  David  Grieve,  Player  Isaac,  Janes  Love, 
Kerry  Nicholls,  William  Ridley,  William  Joseph  Spratling,  and 

GeorjiC  lilake  WaJkcr  were  elected  Fellows  of  the  Socle^. — 
The  I'ri-sident  announced  that  the  late  Dr.  Harlow  had  leu  to 
the  Society  Liy  will  the  sum  of  500/.,  to  be  invented  and  tO  Coa- 
atitute  a  fund  under  the  title  of  the  Jameson- liarlow  Pmid,''the 
proceeds  to  be  applied  annually,  or  at  intervals  of  two  or  more 
years,  at  the  discretion  of  the  Council,  in  »uch  manner  as  shall 
seem  to  them  best  (or  thi"  advancement  of  the  iitudy  of  geolii};y. 
Dr.  l!.-.rlow  .-lUo  Icfi  to  the  Society,  under  certain  restrictions, 
bis  collections  of  g- nlogical  specimens,  and  a  sek-ciion  of  l  o<iks 
from  his  library.  The  President  Imiher  announced  the  donation 
to  the  Society,  by  the  Earl  of  EnnisUiUtn,  of  the  drawings 
made  by  Mr.  Dinkcl,  from  Sir  Philip  dc  .Malpas  (kt]r>l^;erton's 
collection,  for  the  illustration  of  Prof.  Agassiz's  great  work  on 
Fo>s,l  Fishes,  presented  in  accordance  with  the  promise  made 
by  his  Lordship  at  the  meeting  of  May  24. — The  lullowing  com- 
munications were  read  :  — On  Pkaretrotpongia  straAani,  a  fossil 
llolorhnphidote  Sponge  from  the  Cambridge  Coprobte  Bed,  by 
W.  J.  .Suilivs,  F.G.S  — On  the  remains  of  a  large  Crustacean, 
probably  indicative  of  a  new  Sf^jcics  of  Eurypterus,  or  allied 
gtam  (Kurypterut  ?  itr,  enK'>::\  I:  .lu  the  Lower  Carboniferous 
•eries  (Cement -stone  group)  oi  Berwickahir^  by  Robert  Ethe- 
ridge,  juB.,  F.G.S.,  Palawniolo|ist  to  the  Geological  Survcv  of 
Scotland.  The  fragmentary  Crustacean  remains  desciibed  in 
this  paper  are  referred  by  the  author  to  a  large  species  of 
Eurypierus.  They  are  from  a  rather  lower  horizon  in  the  Lower 
Carboniferous  than  that  from  which  Eurypletus  scouUri^  llib- 
bert,  was  obtained.  The  animal  was  probably  twice  the  size  of 
/..  u .  u/tri.  The  remains  consist  ol  Kirye  scale-like  maikings  and 
marginal  spines  which  once  covered  the  snrface  and  bordered 
the  head  and  ilie  hinder  edges  of  the  body  segments  of  a  gigantic 
Crustacean,  agreein;;  in  general  characters  with  the  same  parti 
in  E.icouUri,  but  differing  in  points  of  detail.  For  the  species, 
stipposinn  It  to  be  distinct,  the  author  propose*  the  name  of  E. 
str.  eusoni. — On  the  Silurian  Grits  near  Corwen,  North  Wales, 
by  Prof.  T.  McKcnny  Iluqhes,  F.G..S.  The  author  oimmenced 
with  a  description  ol  SL-Ltions  ncai  (.'orwcn,  in  North  Wales, 
from  which  he  rr.a.lc  out  that  the  gr  ts  closi-  to  Corwen  were  not 
the  l  )enlii;;h  t;rits,  but  a  lo^cr  vaii.iMc  series,  passmj;  in  places 
into  conj^lonitrntc  .ind  siin<lslonc  with  subordinate  limestone  nnd 
shale.  'Djc  .sttir-.,  niii^vr  tiie  name  of  "  The  Ctnven  Bed  ,"  he 
described  in  detad,  having  traced  ihem  round  the  hills  south  of 
C-urwcn,  31no  near  l!ryiit.;orlaji,  south  of  the  Vale  of  Clwyd,  on 
Cyrnjbr.iin,  nnd  south  ol  LlaiiKolicn.  He  had  noticed  in  places 
a  kind  of  r.dul  If  clciv.it;c  alftctint;  tlie  lower  s^erics,  but  not  the 
iijipir,  .mil  r\  so  h.i;^mf  !4s  of  cle;i\cd  niudstoiic  included  in  the 
i_  r,  li  Hi  wl.  cli  iic  inlt'.rcd  a  disturbance  ol  1I10  olilur  rocks 
previou'i  l' I  ■,liL-  t!c[i.jsition  ol  tlie  newer.  He  cxhiditcd  a  elec- 
tion of  f;^^,  ;1  .  .ind  s.nid  that  immediately  below  tlie  Cor"en 
Imii  tiitre  «(.;c  iio:ie  but  IJala  fos>ds.  in  the  Corwen  bed-,  .'dl 
the  kw  ii  s  ils  found  were  common  to  the  I.L-xndovery  rocks, 
some  of  ttiem,  as  Mcri  tdla  criisui  and  y.lrai.i  cniiuUiln,  \xt\n^ 
peculiar  to  that  formation.  In  the  tla^.:jjy  sl.\:  ^  .ibovc  the  Pale 
Slates  he  had  found  Graptolites  and  (Jrthoccraiitc.-;  of  th<-  sjme 
spcties  .OS  those  found  in  the  Dtnbij;h  Flajjs.  lie  c.iniKfi.red 
that  the  Corwen  Beds  were  on  the  horiion  of  the  May  Mill  or 
lilandowty  gn»p»  aadahauM  be  taken  na  the  Ime  of  the  Si.  j 


lurian,  thus  inciuding  in  the  Pale  Slates  or  Tarannon  .shale  a 
thick  scries  which  intervened  between  the  Cor*cn  lieds  and  the 
ll^sty  slates  of  Pcnyglog. — On  ttiineral  veins,  by  W.  Morgan, 
communicated  by  W'arington  W.  Smyth,  ^.fe.a. 

Meteorological  Societar,  Jamiur]f  ty.— Annnal  General 
Meeting. — Mr.  H.  S.  uteo,  preiideBt,  in  the  chair.— 
The  Council  in  their  Report  to  the  Fellows  expressed  their 
satisfaction  at  the  progrem  that  had  been  made  by  the  Society 
during  Ike  year.  The  first  point  on  which  they  thought  there 
was  reason  for  congratulation  was  the  publication  in  their 
journal  of  the  daily  observations  taken  at  mwes  and  Strathfield 
Turgiss  and  of  the  monthly  abstracts  of  the  observations  at  tliir. 
teen  other  statioru.  The  increase  in  the  number  of  Fellows 
was  considered  worthy  of  special  Tefercncc.  as  it  is  an  indicatiod 
not  only  of  the  vitality  of  the  Society  but  alto  of  the  advanoA 
which  meteorology  is  now  making  amongst  the  professional  and 
general  public.  They  also  referred  with  much  satisfaction  to 
the  enlargement  of  the  <,)uarterly  Journal  as  well  as  to  the  printing 
of  the  Catalogue  of  the  Library  and  of  the  List  of  Fellows,  which 
have  both  been  issned  during  the  year.  They  drew  special  atten* 
lion  to  the  report  of  Mr.  Symons  on  the  new  stations  which  have 
been  inspected  and  tnought  into  relation  with  the  Society.  Tbtf 
financial  position,  notwithstandin);  the  large  outUys  during  tha 
year,  was  very  good.  The  report  also  contained  the  very  fal* 
leresting  discussion  by  the  Rev.  T.  A.  Preston,  of  the  obstrwa^ 
tioos  on  natural  t>crindical  phcnomma. — The  following  gentlemen 
were  elected  Officers  and  Council  for  the  ensuing  year  : — Preai- 
dent,  Henry  Storks  Eaton,  M.A.  Vice-Presidents:  James  Paifc 
llanison,  M.  A.,  John  Knox  Laughton,  F.R.  A.S.,  Robert  James 
Mann,  F.R.A.S ,  Charles  Vincent  Walkci,  F.R.S.  Treasurer, 
Henty  Perigal,  F'.R..\.S.  Trustees:  Sir  Antonio  Brady,  F.G.S., 
Stephen  William  Silver,  F.  K.G.S.  Secretaries:  George  James 
Symons,  John  W.  Tripe,  M.D.  Foreign  Secretary.  Robert  H. 
Scott,  F.R.S.  Council :  Percy  Bicknell,  Arthur  Brewin,  F.R.A.S., 
Charles  Brooke,  F.  R.S.,  Edward  Ernest  Dymond,  John  Evan«, 
F.R.S.,  Risers  Field,  A^soc.  Inst.  C.E.,  Charles  Greaves. 
M.  Inst.  C.E.,  William  Carpenter  Nash,  Rev.  Thomas  Artbor 
Preston,  M.A.,  William  Sowerby,  F.L.S.,Capt.  Heniy  Toynbee^ 
F.K.A.S.,  Ccotge  Mathews  Whipple,  F.K.A.S. 

I'AKIS 

Academy  of  Sciences,  January  8. — M.  Peligot  in  the  cliair. 
— The  following  papers  were  read  : — Exploration  of  the  Gulf  of 
the  two  Syrtes,  between  Sfa.x  and  lienj^liazi,  by  M.  Mouchez. 
This  was  in  the  early  part  of  last  year.  The  .luthor  sketches 
the  character  of  the  coadt,  and  refers  to  difficulties  he  had  with 
the  natives,  who  are  very  hostile  to  Frenchmen,  but  receive 
Engli'hmen  with  ovation,  for  defending  the  Sultan.  They  had 
some  curious  very  old  arms.  The  great  recent  development 
of  the  Alfa  trade  on  the  Alj^crian  coast  is  notable,  and  the 
fact  that  while  75  per  cent,  comes  to  England  and  18  per  cent, 
to  Spain,  only  4  per  cent,  comes  to  Fiance.  M.  Mouchez  re- 
grets this  small  consumption  by  his  country. — Theorems  relating 
to  series  of  Irianj^its  of  the  same  perimeter  satisfyiiij;  four  other 
conditioiLs,  by  Si.  Cliaslcs. — Does  ozone  combine  with  free 
nitrogen  in  presence  of  nlkalics  to  form  nitrous  compounds  and 
nitrates  ?  by  M,  Ucrthelot.  He  verifies  Schuiibein's  observations 
on  the  formation  of  nitrous  coni^iounds  during  slow  oxidation  of 
phosphorus  in  contact  with  air,  but  he  bad  not  ol>-.>rved  oxida- 
tion of  free  nittogen  by  ozone  in  presence  o(  .ilV.uics.  He 
i>oints  out  some  sources  of  error  in  Schonbein's  exj>criments. — 
Koteon  the  alu  ratii-n  of  urine,  it  frof^^s  of  recent  communications 
ol  Dr.  liastian,  by  .M.M.  l'.istc  ir  and  Joubcrt.  Dr.  Bastian  had 
said  that  M.  I'asleur  in  re;  cat.iij  li:s  experiment  had  exceeded 
the  point  of  satuiation  of  llic  utiiic  (with  solid  potash).  MM. 
Pasteur  and  Jouljcrt  have  rc-c\;iuiun.d  the  point,  in  careful  r \pe- 
riment,  and  produced  exact  ncutraliinlion  ;  though  they  consider 
this  not  indisptnsal  le  lor  fertilisation.  Dr.  Bastian  would  have 
got  quite  diflerent  results  from  what  he  de5cril>ed,  had  he  used 
KO,  HO,  which  alone  can  proocrly  be  called  pvUash.  Oliserva- 
tions  on  the  interior  structure  ci  one  of  the  masses  of  native  iron 
of  Ovifak,  by  M.  Daubrtc.  in  its  section  it  presented  the 
aspect  of  a  loop  of  iron  from  a  refining  hearth,  the  scorix  of 
which  had  been  very  incom])lctcly  expelled  by  compression  with 
the  hammer  or  rolling  mill. — Note  on  the  fall  o(  a  meteorite 
which  took  place  on  August  16,  1S75,  ''cid  Chair,  in  the 
circle  of  La  CalJe,  province  of  Con»taiuine,  by  M.  Daubree.  It 
fell  about  midday  ;  a  noise  was  heard  like  a  thunderpeal,  and 
there  was  a  train  of  blackish  smoke  with  brillianl  light  in  the 
ariddleof  tt.  The        wbkb  iMighed  jSagnue^  idmuMM 
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to  about  30  metres  farther  on,  m&kinf;  a  hole.  It  is  of  the  most 
common  type  of  sponidosiderites.  —  M.  van  Tieghcm  was  elected 
memlxrr  in  the  5cc;i(in  of  Hot.my,  in  place  of  the  late  M.  liron};- 
niart. — Report  on  a  mi  moir  of  NT.  llaton  de  Li  (ioupUliLrc, 
entitlc<l  "  Researches  cti  ihc  I!i.ichistochrone  of  a  Heas-y  Bixiy 
with  regard  to  I'a..s^ivc  Kesi'itancc.'i." — Determination  of  the  pol.ir 
distance  in  magnet*,  by  M.  I'cnoit.  —  F.xperim-.-iirs  on  the  (..n^u- 
laliun  of  fibrinc,  by  M.  .^ct;nudL.  This  is  e->se:i;nlly  a  process 
of  fertiientation  ;  soluble  all)uminoid  substance-,  arc  changed  by 
the  action  of  a  Sl>ecit"ic  ferment  and  in  presence  of  a  small 
quantity  of  neutral  lalts  of  alkaline  mcMls,  mi  1  ins  iluWe  bf>'!ics. 
The  ferment  floe*  not  pre-exist;  it  is  fornicd  w  hen  the  li<i:ii'!s 
are  brought  into  abnormal  conditions.  The  [  l  ici  us  f  rm,.- 
tion  are  the  white  coqiuscles  of  the  blood,  tl.c  lyniph,  thylc,  and 
pus  and  the  cells  of  certain  tissues,  which  imiier,;  j  <leci}rii|)usi- 
tion,  the  liquid  then  receiving  from  them  a  new  quantity  of 
fibrinoplastic  substance.  Meanwhile  all  the  fibrinogen  substance 
di.sappcars  as  such,  while  the  fibrinoplastic  substance  in  excess, 
with  (he  ferment  becomes  a  constituent  part  of  the  serum. 
A  temperature  of  zero  retards  considerably  the  formation  of  the 
ferment ;  concentrated  neutral  salts  of  alkaline  metals  hinder  it 
almost  entirely.  They  also  paralyse  the  action  of  the  ferment  in 
the  liquids. — On  the  spontaneous  disappearaace  of  a  disease 
which  l(»  setr«i  years  attacked  (he  vines  in  the  island  of  Cyprus, 
by  M.  DabreuiL  It  seems  to  have  been  tiiditun ;  its  disappear- 
ance is  attributed  to  the  growing  of  absndance  of  sumach 
amooR  the  vines. — On  the  constractioD  of  open  manometers,  for 
measuring  high  pressures,  by  M.  CaiUctet  In  his  apparatus  a 
metallic  tube  (70m.  long  3mm.  inner  diameter)  is  soldered  into 
a  reservoir  of  mercury  at  the  foot  of  a  hill  side.  At  tbe  free  end 
aboTe  is  adapted  a  wide  gbiM  tubCw  When  the  mercury  is  cogt- 
pressed  in  the  resenroir  it  rim  to  tbe  glass  tube.  This  upper 
purtisinovabltb|riiMM»o(  tiMfleidbiBbrof  tke  metallic  tube, 
and  iBEf  be  sbifud  bctwiM  rialw  tanA  oa  llie  ilope.  The 
ptamre  developed  is  moumA  faj  dw  diftwaw  «f  kfol  of  die 
nemury  in  the  glatt  tube  and  dw  imwir.— Elhcti  of  boat  on 
voltric  cita^  (waphtod  tgrw  dedhoiyi^  liy  M.  Hdlciai.  la 
OM  anangeBMOt  taw  Vut  tnbai  an  ooBneeiad  by  a  taba  ntar  dw 
top  and  fitted  Willi  latuiated  aotution  of  stilphate  of  oopoar }  a 
copper  plate  ia  iaieilad  in  tha  upper  part  k  omci  anodwr  u  tlie 
lower  part  is  tha  odMT  }  and  die  finnar  ialieatad  taidi  a  ^iiU 
lanp.  A  oottgideiabia  canraaft  k  iHd.<-^AeliaB  of  aa^ihaie  of 
line  on  alkaliae  aalphaMB,  bf  M.  Ditla.— On  Oa  camphor  of 
patchouli,  by  H.  da  MantKolMr.— Note  oa  dia  life  and  nrrival 
of  apciwatoioida  widlin  tlie  mammalian  ca^bjr  M.  Campana. 

JanaaiT  15.— M.  nccan  in  the  chair.-^lw  fallowing  papen 
were  read  1— Exploration  of  tbe  Great  Syttta,  by  M.  Moiaaiei. 
Hedocribei  this  coast  as  in  great  part  an  utter  desert  of  Midt 
without  tiaa  or  dwelling ;  and  the  beach  strewed  with  wreck  of 
Dtistli  wlwm  aorviring  crews  were  probably  nuusacrsd.  Careful 
vstfKf  was  aiada  of  some  250  leagues  of  coast  line,  also  obscnra* 
tioo  of  tha  tide  (total  amplitude  at  Syzygies  about  I'Sm.),  the 
strange  atmocpheric  refractions  preceding  and  following  the 
sirocco,  the  declination  of  the  needle,  and  natural  history. — 
Note  oo  the  question  of  the  nature  and  the  contagion  of  the 
disease  eslled  typhoid  fever,  by  .M .  Bouillaud.  M.  Pasteur  referred 
to  his  researches  in  which  he  liad  piovad  the  itimaio  of  silk- 
wonns  to  be  both  contagious  and  infecdous  ill  the  behest  degree 
and  not  at  all  epidemic,  in  the  ordiaaiy  sense.  The  same  would 
pnbably  boU  good  for  typhoid  fever.  M.  Chemul  aKu  made 
some  remarks. — Spectroscopic  study  of  the  new  star  observed  by 
M.  Schmidt,  by  P.  Secchi.  His  observations  chiefly  confirm 
thoee  by  M.  Comu, — On  the  application  of  photography  to  ob- 
senration  of  the  transit  of  Venus,  by  M.  Angot.  This  treats  of 
the  measurement  of  direct  parallactic  effect ;  which  can  be  mea- 
sured ( I)  by  the  angle  of  position  ;  and  (2)  by  the  distance  of  the 
centres  of  the  two  stars.  In  the  former  it  ia  difficult  ia  practice 
to  get  with  sufficient  exactness  a  fixed  direction  as  origin  for  the 
an^es  of  position.  The  American  expeditions  have  come  nearest 
aomng  the  problem,  and  their  results  will  aid  to  a  judgment  on 
die  method.  In  the  second  method,  the  determination  of  the 
angnlar  value  of  the  images  is  a  difficulty  ;  M.  .Xngoc  shows  how 
it  may  be  met  A  ihira  method,  based  on  tbe  fact,  that  for 
objects  uniformly  illuminated,  with  straight  borders  and  dimen- 
sions far  above  the  zone  of  diffraction,  the  increase  of  the  image 
of  a  luminous  object  is  equal  to  the  diminution  of  that  ol  a 
dark  object  in  like  circumstances,  seems  at  first  irreproach- 
able, bat,  in  practice,  leads  to  much  error,  because  (i)  the  diameter 
of  Venus  is  far  from  Ijcing  large  with  reference  to  the  extent 
of  die  diffracted  /one ;  and  (2)  the  luminous  intensity  of 
diHitapeBt  parts  of  the  son  is  not  anifonn. — Experiments  oa  tbe 


coagulation  of  fibrine,  by  M.  Schmidt.  lie  distinguishes pro- 
plastU  liquids,  which  do  not  contain  ferments  but  contain  sub- 
stances generative  of  coo^lation  ;  //' /  V/.  1  i.piids,  which  coagulate 
Spontaneously  and  contain  ferment  ami  which  are  generators  of 
fitirine;  and //''r/m'^-i-wcttf  liquids,  sorosities  which  contain  the 
suhst.incc  filirino^jen.  -  -Second  note  relative  to  the  elTec's  pro- 
duced !iy  rhy!K>\era  on  the  roots  of  various  .Aineiican  and 
indleenons  stocks,  by  M.  Focy. — F.iTects  of  dilute  sulphoc.ir- 
bonatcs  on  vines,  '  y  ^I-  M-iiitrc.  —  1  'n  the  simultaneous  deteniii. 
nation  of  annual  cun-.'.-ints  ol  aberration  and  of  parallax,  by  M, 
Trcpic  !.  t  )bsorvati> ins  i  f  deel  nation  will  giveat  once  and  with 
the  same  wcij,'ht,  the  special  const  ants  of  al>crTation  and  parallax 
fur  each  of  the  stars,  and  these  determinations,  made  at  tw  i 
stations  suitably  chosen  wilt  enable  us  to  appreciate  the  influence 
of  the  absolute  movement  of  translation  of  the  solar  system  on 
the  phenomenon  of  aberration. — On  the  relations  which  neces- 
sarily exist  between  the  periods  of  the  qiLidratrix  of  the  mcist 
general  algebraic  curve  of  degree  m,  and,  <)  fi-riu'ri,  of  a  parti- 
cular curve  in  its  degree,  by  M.  Marie. — Tne  phenomenn  of  the 
radiometer  explain^  by  means  of  pyro-electricity,  by  M.  de 
Fonvielle.  Pyro-electric  phenomena  occur  not  only  at  the  sur- 
fa<je  of  certain  crystals  when  subjected  to  a  variation  of  tempera- 
ture, but  any  non-conducting  body  submitted  to  the  action  of 
luminous  rays  is  heated,  then  clectritied  more  or  less  according 
to  its  nature  and  the  intensity  of  the  action.  M.  P'onviellc  thinks 
all  the  phenomena  hitherto  obseived  in  the  radiometer  may  be 
thus  explained.  — Note  on  a  new  derivative  of  albuminoid  matter, 
by  M.  .Schiitzenberger — On  the  optical  properties  of  Mannite, 
by  MM.  Miintz  and  .\ubin. — ^Action  of  chlorochromic  add  on 
organic  matters,  by  M.  Etaid.— Chemical  studies  on  mistletoe 
( l^urum  album,  LiiMi.)»  by  KM.  Crandeau  and  Bouton :  i.  The 
composition  of  the  sttai  dltbn  essentially  from  that  of  the 
nieaes  of  trees  on  which  itfmiBi  a.  Thteompoaltion  varies  with 
the  species.  3.  Mistlaioa  oontainanNlh  more  potssh  and  pbos- 
phone  add  duui  its  sapportiagtreei^  and  iBuch  less  lioM.  4.  It 
seems  to  live  on  die  tree  like  a  pilaat  on  tha  soil;  it  takes  from 
the  i^Bem  parts  govfed  with  nutritive  jatem^  the  faeoadmatible 
matters  necefsi^ry  for  its  oigaaisntioa.— On  tesdim  of  winaa  Ibr 
ibchsine  and  other  similar  colouring  matters,  by  Mf.  fffchampL — 
On  the  passage  of  plasma  through  living  unperforxted  mem* 
bianeii.  by  N.  Ccam.  It  panes  in  a  manner  contrary  ammeady 
to  tha  hwi  of  endosatose. — On  tlie  winter  of  by  M.  Rcaoo. 
— M.  Aichcnav  pnseniad  ptraaied  carbons  for  tiio  electric 
light,  said  to  incraase  the  stability  and  illaminating  power. 
Itiey  consist  of  caibea  agghmerated  and  cempwaied,  ndxed 
with  magnesia. 
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DARWIN'S  ''GEOLOGICAL  OBSERVATIONS" 
Ceologieai  Obstrvations  «n  tkt  VfiieaMtf  Itttutdt  and 
/'arts  of  South  America  tnsited  durine,  the  Voyan^e  of 
/{.M.S.  "  /Mfc/<-."  By  Charles  Darwin,  M.A.,  F.R.S. 
Second  E<1ition,  with  Maps  and  IllnstnUons.  (Lon- 
don :  Smith,  Elder,  and  Co.,  1876.) 

MR,  DARWIN'S  important  contributions  to  biologi- 
cal observation  and  theory  have  during  the  last 
seventeen  years  attracted  so  much  public  attention,  that 
tbere  is  smne  danger— one  from  whidi,  however,  all  geolo- 
gist? will  claim  cx-  irption  of  his  valuable  labours  in 
almost  every  deparunent  of  geological  research  being  to 
some  extent  lost  ^|bt  of.  Long',  however,  before  dte  publU 
c:\'.ion  of  the  "  Origin  of  Species,"  its  author  had  achieved 
a  foremost  place  in  the  ranks  of  the  cultivators  of  geolo- 
gical science  ;  nor  must  it  be  forgotten  that  die  gveat 
work  itself  is  as  much  a  contribution  to  geology  as  to 
biology.  Students  of  Mr.  Darwin's  earlier  geological 
writings  must  all  have  been  impressed  by  the  powers  of 
minute  observation,  the  acumen  in  testing,  and  the  skill 
in  grouping  data,  and  the  boldness  and  originality  in 
generalisation  which  distinguish  their  author  ;  for  these 
characteristics  are  no  less  conspicuously  displayed  in  the 
theory  of  Coral  Reelii  than  in  that  of  Natnnl  Selection. 

In  December,  1831^  Mr.  Darwin  saikd  from  T'ngland 
in  H.M.  surveying  vessel  the  /»VrT//<f,  having  accepted  an 
invitaticm  from  the  late  Capt.  FitzRoy  to  act  as  volunteer 
naturalist  to  the  expedition  then  being  despatched  to  com- 
plete the  survey  of  the  coast  of  South  America.  After  an 
absence  of  nearly  five  years— during  which  many  of  the 
islands  in  the  Atlantic  were  examined,  large  portions 
of  both  the  east  and  west  coasts  of  South  America 
fully  explored,  several  inland  traverses  of  that  continent 
made,  the  Falkland  and  Galapagos  Islands  carefully 
Studied,  and  more  rapid  visits  paid  to  Tahiti,  New  Zea- 
land,  Australia,  T.^5Inani3,  the  Cape  of  Good  Hope,  and 
a  number  of  the  coral  islands  in  the  Indian  Ocean— the 
expedition  returned  to  this  country  fal  August,  1836.  Not 
a  few  important  sdeatific  discoveries  will  be  associated 
with  die  names  of  the  vessels  of  the  United  States  Ex- 
ploring Expedition,  with  the  A'  :  <r'  i7,  thL'  C/'.ui'ti:.\-r,  ?nd 
many  another  surveying  ship  that  might  be  mentioned ;  but 
it  win  be  long  indeed,  we  suspect,  ere  any  vessel  attains 
such  a  proud  position  in  the  annals  of  science  as  was 
won  by  the  little  ten-gun  brig  which  bore  our  naturalist 
in  his  now  famous  "  Voyage  Round  the  World."  Wherever 
in  future  the  sciences  of  biology  and  geology  shall  be 
cultivated,  there  will  the  name  of  the  />Va^7c-  become  a 
household  word. 

The  ten  years  which  followed  his  return  to  England 
would  appear  to  have  been  mainly  devoted  by  Mr.  Darwin 
to  the  publication  of  the  numerous  and  important  results 
obtained  during  the  voyage.  Besides  editing  the  treatises 
of  Prof  Owen,  Mr.  Wateiheoae,  Mr.  GoaM,  the  Rer.  L. 

Jenyns,  and  Mr.  Bell  on  the  different  groups  of  vertebrate 
animals,  of  which  specimens  were  brought  home,  he  wrote 
two  very  important  works,  one  addressed  to  general 
readers  tht  "  Naturalist's  Voyage  Round  the  World  " — 
and  the  other  of  a  more  purely  scientific  character— the 
<*  Gcokgy  of  the  Voyage  of  the  Anrfr." 
Vol.  xt<— Na  379 


Before  the  publication  of  the  "  Origin  of  Species  "  had 
made  the  author's  name  so  widely  ftimoas  as  it  is  at  pre- 
sent, the  works  which  we  have  named  above,  with  the 
several  memoirs  communicated  by  their  author  to  the 
TinmtaMMs  and  Jfoumaivtihe  Geological  Society,  had 
become  universal  favourites  with  the  students  of  various 
branches  of  natural  science  ;  and  this,  no  less  on  account 
of  the  rich  store  of  novel  observations  which  they  con- 
tained, than  for  the  originality  and  suggestiveness  of  their- 
deductions  from  those  observ'ations.  And  since  the  ap- 
pearance of  their  author's  magntim  opus,  we  confess  that 
these  earlier  writings  have  for  ourselves  acqtiired  a  ttnnq*e 
fascination.  Again  and  again  have  we  perused  them, 
only  :n  :!Lt:ct  v.iluablc  observations  and  Spiking  su^gcs- 
lioos  before  missed,  and  to  encounter  fredi  traces  of  the 
germs  of  idees^  diat,  after  twenty^eielit  years  of  earnest 
thought  and  study,  were  developed  into  the  theory  of 
descent  with  modification,  which  is  now  exercising  so 
important  an  influence  on  the  progress  of  dM  natural 
sciences.  At  the  commencement  of  the  present  notice 
we  ventured  to  claim  for  geology  at  least  a  moiety  of  the 
advantages  which  have  flowed  from  the  publication  of 
the  "  Origin  of  Species ; "  and,  on  the  other  hand,  we  fed 
that  we  are  putting  forward  no  undue  demands  on  behalf 
of  the  snmc  science,  in  declaring  that  the  theory  of 
Natural  Selection  must  be  regarded  in  at  least  as  great  a 
degree  the  prise  of  geological  obseiratien  as  the  reward 

of  biological  research. 

Such  being  the  case,  these  "Geological  Observations" 
are  well  worthy  to  take  their  place  in  the  long  series  of  the 
author's  contributions  to  the  doctrine  of  descent,  side  by 
5?de  with  those  more  widely  known  works  on  diiTcrent 
departments  of  zooloj;y  ai.d  botany  which  have  been  pub- 
lished subsequently  to  the  "Origin  of  Species."  Two 
yesrs  ago  the  first  part  of  the  *  Geology  of  the  Vovage  of 
the />'f  .71, 7'' " — a  work  which  has  long  been  out  of  print, 
and  has  become  extremely  scarce — was  republished  ;  and 
naturalisu  and  geologists  were  aUke  gratified  by  the  ap- 
pearance of  this  revised  and  enlarged  edition  of  the  well- 
known  memoir  on  Cor.T.1  Kccfs.  The  work  now  before  us  * 
is  a  re-issue  of  the  remaining  portions  of  the  "  Geology  of 
the  Voyage  of  the  BtagU"  and  will  be  equally  welcome  to 
a  large  section  of  the  sdentlfie  public. 

The  districts  described  in  the  present  work,  as  Mr. 
Darwin  justly  observes  in  his  preface  to  the  new  edition, 
"have  been  so  rarely  visited  by  men  of  science  "  that  very 
little  "  could  be  corrected  or  added  fmm  observations  sub- 
sequently made."  And  on  the  other  hand  attempts  to 
modernize  the  terminology  could  scarcely  fail  to  detract 
from  the  minute  accuracy  of  observations,  which  were 
clearly  either  recorded  upon  the  actual  spot  where  they 
were  made,  or  at  all  events  while  the  memory  of  them  was 
still  fresh  and  vivid  in  the  mind  of  the  author.  We  think, 
therefore,  that  a  wise  discretion  has  been  exercised  in 
a'.louinv,'  the  descriptions  and  discussions  of  phenomena 
to  remain  in  precisely  the  same  form  as  when  they  were 
originaSjr  drawn  up ;  though  we  must  coniiess  to  a  feeling 
of  iHsappointnient  at  tht^  absence  of  notes  from  the 
author's  pen,  mdicating  how  far  in  his  own  view  some  of 
these  original  conclusions  have  been  strengthened  or 
modified  by  his  later  studies  and  researches. 

We  can  only  permit  otirselves  to  recall  a  few  of  the 
more  impoitant  among  the  valnalde  oontents  of  dds  book 
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to  the  memories  of  oar  readers  —and  in  doing  so  we  shall 

dwell  more  particularly  on  such  as,  through  recent  dis- 
coveries or  controversies,  have  acquired  especial  interest 
at  the  present  day. 

I" very  explorer  who,  since  the  publication  of  the  "  Ob- 
servations on  Volcanic  Islands,"  has  been  called  upon  to 
investigate  districts  containing  extinct  volcanos,  has  been 
gKfttly  aided  by  the  valuable  store  of  facts  and  sugges- 
tions contained  in  that  woHc.  We  very  much  doubt,  how- 
ever, whether  some  of  the  interesting  questions  discussed 
in  it— and  we  more  especially  refer  to  those  relating  to 
tiie  nature  and  origin  of  the  banded  structure  in  hvas, 
with  the  light  which  these  arc  calculated  to  throw  on  the 
difficult  problem  of  the  cause  of  foliation  in  rocks — have 
leodved  that  amount  of  attention  from  geologists,  of  which 
they  are  certainly  deserving. 

The  proofs  of  the  long-continued  elevation  of  the  shores 
of  Sonth  America  for  thousands  of  miles,  and  to  the  height 
of  Bany  hundreds  of  feet,  yet  unattended  with  marked 
distnbmoes  oT  the  strata,  the  gradual  disappearance  of 
every  trace  of  org.uiibin  in  rocks  which  once  abounded 
with  dmni  the  survival  of  a  most  remarkable  fauna  of 
gigantic  vertebrates  to  post-tertiary  times,  and  its  seem- 
inf;ly  sudden  extinction  at  a  ver>'  recent  period — these  arc 
some  among  the  many  interesting  facts  described  in  the 
second  part  of  the  work  which  are  of  especial  value  to 
geologists  seekin^T  to  interpret  the  records  of  the  past. 
Mr.  D.irwiui  observation  of  an  admulurc  ol  Jurassic 
and  Cretaceous  types  of  life  in  the  samedqposits  in  South 
America  have  acquired  fresh  significance  now  that  the 
United  States  geologists  have  shown  that  ammonites 
r.myi-  up  ituo  the  tertiary  strata,  and  that  Dr.  Waagen  has 
described  ammonites,  goniatite^  and  oeratites,  occurring 
in  India,  in  the  same  bed  with  several  earbonifieraus  spe- 
cies of  brachiopods.  Now,  too,  that  so  much  has  been 
done  by  Dana,  Le  Conte,  and  others,  in  determining 
the  mode  of  origin  of  the  Rocky  Mountains,  and  the 
part  played  by  the  volcanic  outbursts  which  occurred 
simultaneously  with  the  mountain-forming  movements, 
Mr.  U.irwin's  clear  descriptions  of  the  sections  noticed 
by  him  in  his  tnwerses  of  the  chain  of  the  Andes  will  be 
referred  to  with  ficsh  interest  by  geologists :  and  the 
comparison  of  phenomena  displayed  in  distant  parts  of 
the  same  great  dnin  is  highly  suggestive.  But  space 
fidls  us  to  refer  to  even  n  tidka  of  the  points  of  inteiest 
which  we  have  noted  in  our  repemsal  of  dus  vahtable 
work. 

A  strikbg  chancteristie  of  all  Mr.  Darwin^  writings, 

and  one  which  is  very  eminently  displayed  in  the  work 
before  us,  is  his  scientific  candour.  Like  his  teacher  and 
friend,  the  late  Sir  Charles  Lyell,  he  never  forgets  in  his 
discussions  to  look  at  all  sides  of  the  questions  before  him, 
and  to  give  the  ftiUest  expression  and  weight,  alike  to  the 
difficulties  which  he  himself  detects,  and  to  arguments 
which  opponents  may  have  advanced.  With  superficial 
readers  this  peculiarity  in  the  writings  of  Lydl  and  Dar- 
win has  apparently  very  unjustly  detracted  from  their 
merits ;  and  we  are  sometimes  amused  by  finding  critics 
hoMly  panuling  as  their  own,  objections  whidi  it  It  per* 
fectly  clear  that  only  the  candour  of  the  authors  has 
permitted  them  to  rehearse,  but  which  their  own  know- 
ledge has  not  Sufficed  to  endite  them  to  understand  or  to 
make  adequate  use  «£ 


Perhaps  at  no  period  In  the  history  of  the  science  have 

the  great  facts  of  geology  suffered  so  much  distortion 
from  the  works  of  pseudo-scientific  writers — through 
which  media  alone  science  is  too  often,  alas !  transmitted 
to  the  general  public — than  at  present.  These  writers 
selecting  a  few  isolated  and  imperfectly  understood  facts, 
in  bold  defiance  or  lamentable  ignorance  of  a  thousand 
unmistalcable  and  clearly  established  principles!,  proceed 
to  build  up  the  most  elaborate  hypotheses.  We  cannot 
tlicrefore  help  regarding  the  republication  of  Mr,  Dar- 
win's "Geological  Obser\'ations "  as  a  most  opportune 
event  The  able  geologist^  De  la  Beehe,  many  years  ago 
wrote  a  charming  little  book  entitled  "  How  Obicrvc 
in  Geology."  To  those  anxious  to  learn  this  most  impoit- 
ant  art  at  the  present  time,  we  would  recommend  as  a 
model— since  example  is  better  than  precept— the  work 
now  before  us.  The  careful  study  of  the  clear  and  minute 
descriptions  of  geological  phenomena,  and  the  following 
step  by  step  of  the  fair  and  cautions  discussion  of  (acts 
and  arguments  contained  in  this  book  can  scarcely  fail 
indeed  to  teach  the  reader  something  which  is  even  more 
valuable  than  "  how  to  observe,"  namely,  how  to  reason 
in  geology.  John  W.  Judd 


TWO    CHALLENGER"  BOOKS 

Log  Letters  from  the  '■^Challenger*  By  Lord  George 
CampbelL   (London  :  Macmillan  and  Co.,  1876.) 

The  Cruise  of  Her  Majcsl/s  Ship  "  Chaih  ni;er."  liy 
W.  J.  J.  Spty,  R.N.  With  Map  and  Illustrations. 
(London  :  Sampson  Low  and  Co.,  1876.) 

IT  was  to  be  expected  that  with  so  carefully-selected 
and  intelligent  a  stafl^  both  naval  and  civilian,  on 
board,  the  cruise  of  Ae  Ckallengtr  would  be  productive 
of  something  more  than  the  official  literature.  It  will 
have  been  seen  from  tiie  "  Preamble"  which  we  recently 
published  (dwitn^  p.  3$4)  that  it  must  necessarily  take  a 

long  time  to  arrange  the  abiindnnt  scientific  re^iilts  that 
have  been  obtained,  and  the  complete  oHici.at  accounts 
may  not  be  in  the  hands  of  the  public  for  years.  The 
Report  on  the  Austrian  Novara  Expedition  has  taken 
seventeen  years'  serious  labour  to  complete ;  but  we  hope 
to  be  in  possession  of  the  Cluillt-n^tT  Reports  in  a  much 
less  space  of  time.  Meantime  many  readers  will  be  glad 
to  have  in  a  handy  form  a  general  account  of  the  work 
which  the  expedition  has  done,  and  some  details  concern- 
ing the  incidents  of  the  long  cruise  and  the  many  places 
which  the  ship  vbited.  From  either  of  die  books  before 

us  such  infonnation  may  be  obtained. 

There  is  a  wide  dittcrence,  however,  between  the  ch.irac- 
ters  of  the  two  works.  Lord  Campbell's  is  by  no  means  an 
attractive  book  at  first  sight  It  is  a  big,plain,heavy-looking 
volume,  with  a  large  page  well  filled  with  type,  enormoosr 
paragraphs  of  sometimes  half-a-dozen  pages  in  length,  and 
with  not  a  single  picture.  One  is  apt  to  sigh  at  first  at  being 
compelled  to  read  it,  but  after  pemsing  a  few  sentences  the 
reader  "  puts  on  the  garment  of  praise  for  the  spirit  of 
heaviness,"  and  finds  the  real  difficulty  to  be  to  stop. 
Lord  Campbdl's  pages  bear  all  die  marks  of  being 
genuine  letters,  written  with  no  thought  of  a  public  before 
him,  and  only  for  the  entertainment  of  those  to  whom 
they  were  sent.  He  has  evidentfy  not  "got  up  "  his  sub- 
ject at  all,  the  iofocmation  he  convqrs  being  almost 
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entirely  the  results  of  his  own  observation.  And  a 
thoroughly  good  aad  most  original  observer  be  is,  with  a 
faculty  of  tellinfr  what  he  has  seen  in  such  amqras  keeps 
the  reader  in  a  constant  state  of  exhilaration.  Lord 
Campbell  makes  no  pretence  at  instruction,  nevcr- 
thdess  in  his  own  chancterisdc  and  irresistibly  amus- 
ing way,  he  conveys  a  vast  amount  of  information 
concerning  all  the  places  visited  by  the  ChalUngtr,  and 
tells  not  a  little  of  the  results  of  the  soundings  and 
dredgiogs  carried  out  by  the  "  sdentifics,"  as  he  calls  the 
^Wilfan  staff.  But  apart  from  the  genuine  entettainment 
to  be  had  from  the  work,  its  grc.it  value  will  be  the  obser- 
vations made  by  the  author  on  the  various  peoples  among 
whom  he  sojourned  for  a  longer  or  shorter  period.  Evr  n 
well-informed  ethnologists,  wc  should  think,  will  be  able 
to  obtain  not  a  little  important  information  from  ihe  \,  ork 
on  the  present  condition,  for  example,  of  the  inliabjiants 
of  many  of  the  Pacific  islands,  sndk  as  those  of  the 
Friendly,  Fiji,  and  Sandwich  Ishnds,  New  Guinea,  Ad- 
miralty I^l,ir.,is.  .;'v:c.  A  vcr\  large  space  is  devoted  to 
Japan,  and  many  shrewd  remarks  made  on  the  present 
condition  and  future  prospects  of  the  Japanese.  There 
are  many  interesting  notes  besides,  on  the  physical 
aspect  and  natural  history  of  most  of  the  places  visited, 
and  in  ahnost  all  cases  it  wiU  be  found  that  some  new 
feature  has  been  brought  out.  Kvcn  of  such  well-worn 
subjects  as  Tcneriffc,  the  Azores,  Cape  de  Verde  Islands, 
Australia,  New  Zealand,  Tahiti,  the  South  American 
littoral,  Lord  Campbell  manages  to  say  something  un- 
expectedly original.  In  a  COnduding  chapter  he  gives 
an  instructive  summary  of  the  C//..'.'.' 'j  work  and 
how  she  did  iu  We  can  only,  in  our  space,  speak  in 
the  most  genecal  way  of  the  nature  of  the  eonteata 
of  this  work.  A  more  cntcrtaininj:,  a  more  genuinely 
bracing  book,  it  would  be  difticult  to  tind,  and  the  reader 
who  goes  carefully  to  the  end  of  it  will  have  added  con- 
siderably to  his  knowledge  of  the  earth's  surface.  It  is  a 
great  pity  that  a  work  so  full  of  varied  information  should 
have  been  published  without  either  an  analytical  table  of 
contents  or  an  index.  A  map  would  also  have  been  a 
great  help  to  the  reader. 

Mr.  Spry  professes  simply  to  give  a  plain,  straightfor- 
ward narrative  of  the  cruise,  of  some  of  the  chief  results 
obtained  by  sounding  and  dredging,  with  notes  on  the 
places  and  people  visited,  partly  the  result  of  his  own 
observation  and  partly  of  reading.  The  book  is  nicely 
got-up,  well  printed,  and  contains  a  large  number  of  in- 
teresting and  well-executed  illustrations,  not  only  of 
people  and  places,  but  of  the  implements  used  in  carry- 
ing out  the  work  of  the  ChtOltt^.  He  gives  a  very 
clear  account  of  the  various  ^paiatiis  usedf  tlieir  con- 
struction and  uses,  which  we  commend  to  die  perasal  of 
the  uninitiated  reader  who  wants  to  know  how  such 
work  as  that  of  the  Challenger  is  performed.  Mr.  Spry 
gives  the  curious  story  of  the  brothers  Stoltenhoff,  who 
were  found  living  alone  on  Inaccessible  Island,  at  con- 
siderable length,  in  the  words  of  the  elder  brother.  The 
work  contains  a  really  large  amount  of  valuable  informa- 
tion, and  as  no  two  men  obscr\'C  alike,  we  commend  those 
who  desire  to  have  complete  information  about  the  cruise 
of  the  ChaUerngtr^  to  read  both  books.  While  Mr.  Spry 
sometimes  tmnecessarily  introduces  information  obtained 
from  books,  lus  work  is,  on  the  whole,  thoroughly  readable. 


and  certainly  instructive.  Altogether,  these  preliminary 
"  snacks  "  augur  well  for  the  great  official  feast  which  is 
being  pieipared  for  us. 

OUR  BOOR  SHEIF 

T/ir  Vi-a?--!;.'.'?:  cf  Facts  in  Science  and  Arts  for  1876. 
Edited  by  James  Mason.  (London  :  Ward,  Lock,  and 
Tyler,  1877.) 

The  "Year-Book  of  Facts"  so  long  associated  with  the 
name  of  the  late  indefatigable  Mr.  Timbs  seems  to  have 
taken  a  new  lease  of  life  under  the  present  editor,  uh.n 
begins  his  duties  with  the  volume  before  us.  Some  useful 
changes  have  been  made  ;  thus,  there  is  a  marked  im- 
provt-mtTit  in  the  arrangement  and  char.icier  of  the 
i  or.U'utb,  .uiii  li.c  j'.ri'jd  co'.cred  by  this  yciir-book  now 
extends  from  the  autumn  of  one  year  to  the  autumn  of 
the  following,  and  not  January  to  December  as  hereto- 
fore. The  longer  time  thus  given  for  preparation  has 
been  well  used  by  Mr.  Mason,  who  certainly  has  produced 
a  volume  far  in  advance  of  any  of  iu  predeceason.  It  is 
hardly  necessarv  for  as  to  say  much  about  wdl- 
known  year-booic,  which  does  not  pretend  to  be  more 
than  a  popular  digest  of  scientific  scraps  ;  and  in  no 
sense  supplies  tht-  neod,,  to  which  wc  h.n  c  alluded  in 
previous  notices,  of  a  carefully- prepared  record  of  scicn- 
titic  progress  the  nearest  ajjproach  to  which  in  the 
English  language  is  the  American  "  Annual  Record  ot 
Science  and  Industry,"  edited  by  Mr.  Baird.  The  present 
editor  of  the  book  before  us  has  done  his  work,  so  far 
as  it  goes,  in  a  comprehensive  and  careful  manner.  One 
or  two  serious  omissions  we  notice,  notably  the  important 
discovery  made  by  Ur.  Kcr,  and  announced  at  the  last 
meeting  of  the  Ikitish  Association,  of  the  rotation  of  the 
plane  of  polarisation  by  refleetioii  fimn  a  polished 
magnetic  pole,  certainly  one  of  the  most  novel  .physical 
facta  of  the  past  year. 


tETTERS  TO  THE  EDITOR 

[The  F.Jitor  </'iv/  not  hoi  J  himulf  roponsibU  for  ef^moni  exprdud 
by  his  ccrrar<'ndm!s.  Neither  ean  he  underUtke  to  rtlum, 
or  U>  c^^rrdfvtui  -fith  Uw  writers  of,  rejcctfJ  tnanuseriftu 
No  notit<  is  taken  of  atunvmous  eofHmuHiiattoHS.\ 

Just  Intonation 

YotTR  esteemed  correspondent*  CoL  A.  R.  Clarke,  declines 
to  admit  any  error  or  oversight  in  his  communication  to  Nat(;rb 
aadcr  the  signature  of  "  A.  R.  C,"  on  December  31,  1876.  I 
regret  to  be  of  a  diiferent  opinion.  The  fint  error  which  I 
pointed  out  ought  to  b«  palpable  enough  to  a  mathematidaa 
who  is  acquainted  with  tne  ratios  of  a  acalcv  and  thcrcibre  I 
treated  it  at  an  omtight  Col  Churhe  givcs  ^^  lO  \^  ioslsad 
of  5  to  3,  as  the  ratio  fiir  A  In  oar  pneieat  dfatonie  sesle.  By 
bis  enlunsMatof  tha  iaiensl  bewoaU  aahaowiatlyeoBvert 
the  well-kaown  —Kimamrm  of  a  najjor  Thhd  hetwan  r  aad  A 
fattoaPyttiVOKsadltane.  Evidai&y  the  Colood  is  not  awaie 
thatFaadAan  notss  hUirfmd  hi  the  scale  of  C,  that  har> 
moaicd^dHnp  hdoBg  to  F,  aad  require  F  as  a  consonaat  haai; 
All  das  has  Men  wpTwiHtd  ia  a  pamphlet  in  print  I  would 
thcrefim  aaggot  to  Cm.  daike  sa  wvettntent  of  sizpeaee  hi  the 
purchaie  of  a  "  Rmriewof  Hdniholb^s  New  Muikal  Theorio," 

fublishcd  by  NevaUOk  Ewer,  and  Co.,  No.  t,  Benen  Street 
'o  prove  au  thi  ansdmittiia  diaiges  would  he  too  long  for 
Nature,  and  CoL  CbrkewiU  CadaMitof  them  toadied upoa 
in  that  pamphlrtaswdl  asolher cnnent  cnwfc  Inthemcan* 
tiaio  it  is  afltdiflenk  to  tdl  that  CoL  Clarke  derived  hb  ratio 
from  the  hamMrie  smk  of  C,  and  not  from  that  of  F  (which 
woiddlavehcearight]^  or  60m  the  wnk  of  ai^  modem  maths* 

It  Is  because  P  aad  A  are  hamoniesDy  derived  from  F  that 
oar  scde  cannot  be  reduced  to  a  <  wiainon  dcaominator.  Tha 
F  stiing  exceeds  the  leagttof  tteCttohu;  by  half,  the  ntdo 
being  3  to  a,  sad  one  of  the  fint  rales  01  piopoitian  Is  that 
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"ratio  can  exi*t  only  between  quantiticii  of  llie  same  kind." 
NVlicn  mailliciiialicia'is  ciniiU)/  the  fi|;urci  of  4  to  ?  in  liic  .scale 
of  C,  the  interval  they  unlly  ohtain  is  from  C  dann  to  G  (not 
from  I'"  down  to  C,  a!>  they  have  .suppL>-.cdj,  and  when  5  to  3, 
tliey  have  the  major  Sixth  from  \\  down  to  G,  and  not  the  one 
from  A  down  to  C. 

Mutic  is  a  much  ni  ire  simple  science  than  most  men  suppose. 
All  that  a  mathcmaMci  ui  i  L<)uircs  i.s  a  set  of  harmonic  scales, 
with  powers  of  2  and  3,  liefurc  liim.  The  scalei  include  all 
ratios,  and  all  cun>iunancet  with  their  proportions  of  accuuipaiiy- 
inj;  dissonances.  They  are  scales  of  ali<iuot  par:s,  and  tho.-e 
aliquot  parts  are  tlie  correspLwiding  ulultipirs  of  vidratiuus. 
Time  spent  upon  calcnbtinj;  temiieraincnt  is  hut  tlirowii  away, 
because  no  nui  licinaii -ian's  tn;ute«  will  l»s  a  lopted  in  jiiactice. 
I'ractical  musicians  will  C'lnliniu-  t.»  tune  by  li>ttiiin^;  to  the 
beats,  as  they  have  ever  done,  and  jitihaps  all  u;hei  musician* 
btf.irL-  llii-ni.  'I'lie  rL-ciiMirneiiiii'.iion  to  esclicw  ti.iii[icr.iiiicnt 
may  Lc  cvrii  wurihy  of  <.wnsidi-;.\liun  in  another  u  'ia;  nl  . 
M  .llieiii  ilici^ins  h  .vc  not  -iven  MiiTu'itnt  .iticn'i.m  to  the 
nuisic;il  i  'c  of  tiie  iiuestioii.  ll.ive  i.  '',  cf  late  years, 
heard  much  of  V'foi.osals  to  divnic  the  <icuvf  into  "tisciyi- 
equal  Semitones'  ?  Are  we  to  i:na^ine  that  this  1^  w  \\\x\.  - 
ni.iMcian's  idea  of  ",:/ui:J  ttinrx-nnn  111 "  .•'  If  mu.Mc  were 
liijl  '.jcornetry,  it  would  lie  .ui  a:niir.\Mt-  .irraiij^cmcnt  :  twelve 
eijual  semitonrs  like  twelve  njual  inches  in  a  l<n)t.  liut,  un- 
fortunately, a  imi^iCnil  scale  is  tlie  vcjy  reverse  of  a  .metrical 
one,  aiiij  (hero  ai\-  do  two  intervals  alike  in  it.  .\s  it  rises,  the 
•limtnsioiis  ln\  oiue  less  at  every  step,  in  ratio  and  in  length. 
For  instance,  the  ratio  of  C'  to  C  sharp  Ls  16  to  17,  that  of  G  to 
(j  sharp  ((i  l)i.iug  the  half-way  in  point  of  vibrations)  is  24  to  25, 
and  frum  li  lo  octave  C  is  30  to  32,  but  only  Iie^aLi--e  <  liiit 
li  shar[i,  fjihtTwLse  it  would  be  31  to  32.  Fa'icy  t  ao  v.  h  i  \- 
tremcs  '*  temi>ercd  "  to  the  middle  note!  t)nly  otse  of  tfie 
twelve  would  lit  into  a  musical  scale,  and  there  would  be  eleven 
discorilaiit  semitones  out  of  the  twelve.  The  discord  woiiM  nut 
be  confined  to  one  key  only,  but  woul<i  be  thi:  Name  in  every  kty. 
1  he  sii-callevi  "  di.nnnie  >emitoncs  "  are  really  tone^.  1'.  is  the 
wventh  to  1',  wliiih  iii]iiiii>  1  .is  .a  b.i--.,  anil  1!  is  the  seventh 
to  C  in  the  scale  ot  C.  -Vre  these  to  t)e  clianfje  l  into  chromatic 
lemitoncs  r* 

The  diminished  attraction  of  mii^ic,  sonic  )  iiv)ns  even  dis- 
likinj;  it,  is  mainly,  if  not  wholly  due  to  lcni|>eicd  toius.  The 
fust  point  to  be  ci'n-idcrcd  by  mathemalici.ii.  >  v.  ho  temper  scilcs 
is  the  mcaninf;  of  the  two  words,  "  cons  mance  "  and  "  ihs 
.sonancc."  The  cU:;rm  of  music  deiicnds  uiKin  "coinciu:ent,  ' 
and  "  non-coincident  "  vibration. 

In  justice  to  I'ol.  A.  R.  Clarke,  let  mc  aiid  that  I  find  only 
the  first  error  to  be  his  own,  and  am  still  disposed  to  attribute  it 
to  ovcrsijjht  in  rc'errinj^  to  a  u  ron^  scale.  All  the  others  are  after 
precedent,  and  cvcrj'  source  mi;.;ht  lie  poinli  d  out,  allliou^h  he 
IS  di^jHJicd  chivalrously  cnoa^h  to  ilcftrul  tlio^c  upon  wh.mi  he 
relied.  My  excuse  fur  writinj;  at  aU  is  that  N.VTL'liK  is  a  jjuiciy 
scientilic  journal,  and  that  I  sli;ue  wi'.li  others  an  earnest  wish  to 
uphold  it  as  a  fair  rci>rcsei  . alive  :A  Kiili.i-U  thought.  Aitidcs 
such  as  those  of  Col.  (Jhule  and  my  own  would !«:  distasteful  to 
any  but  scientific  rei  kis.  .\s  to  the  "comma  of  Fythaj^uias," 
It  ii  not  worth  di  cussiiij;.  In  spite  of  his  chivalry,  Col.  Clarke 
knows  as  well  as  1  do,  that  such  an  airay  of  fij;tiie^,  represent- 
ing vibrations,  a;  524,  288,  C'lnnot  aii^e  in  less  than  nineteen 
octaves.  Wm .  CnapPKU. 

Stnfford  LoUge,  Oatlauds  i'ark,  Surrey 


The  Nebula  of  Orion 

In  Nati'kk,  vol.  xv.  p.  201,  in  an  account  of  the  American 
Cambridge  Observatory,  it  is  stated  that  the  nebula  of  Orion  had 
not  shown  the  slij^litest  trace  of  rcsolvability  under  Ixird  Kosse's 
3-feet  relkctor. 

The  authority  lor  this  statement  is,  I  5Upjx>se,  NicholVs 
'■Thoughts  on  the  Sy^tini  ot  the  World,"  where,  p.  5.;,  it  is 
said  that  in  1844  5,  the  J-ket  did  not  contain  the  vc.sti(;e  ol  a 
star  in  the  ritl lala. 

On  the  uccajion  llieie  lelcuei  to  the  speculum  must  have  lien 
in  bad  or  kr,  foi  ilie  resoljtion  of  jiaits  of  the  nebula  is  qu'tf 
within  tlij  reach  ol  the  iiistiument  in  i'.s  n01m.1l  condition.  In 
proof  of  this  I  may  icfer  to  Lord  (Jxtn-tnton n's  ])aper  on  the 
Nebula  of  Urion,  J'/iU.  /'iisnj.,  and  to  an  t\tr.ict  bo.n  my 

own  note-books  of  an  earlier  date,  Febiiuji  y,  1S4S  :— "  With  the 
3-feet  saw  the  nebula  of  Orion  resolvtd  as  far  up  as  the  little  bay 
and  C  t  Otionis— powers  351  aad  jao— beat  with  the  hitter 
which  a  a  ud^c  leas.*' 


I  may  add  that  Xichol  also  states  p.  55,  that  he  had  received 
from  I.ord  Rossc,  March  19,  1S46  in'cllij^cncc  "  thtt  all 
about  the  trapezium  is  a  mass  of  stir-,  (in  the  six  feet)  ;  the  rcst 
of  the  nel.uU  also  ali  lundini;  with  stiri,  and  exbibltil^  ths 
characteristics  of  resolvabihiy  struogly  marked." 

ObMmlny,  Amm^  Jnnuurf  19         T.  R.  Robinsom 


Basking  Shark 

Mv  notice  of  Prof.  Steenstrup's  paper  was  written  in  the 
autumn  of  1875,  to  accompany  an  electrotype  of  the  woo<kut  ia 
that  paper  of  the  baleen-like  fringes  of  the  basking  shark,  sent 
to  me  for  Nature  from  Copenhagen. 

At  the  time  I  ivas  quite  ignorant  that  my  friend  and  former 
master,  Dr.  AUmao,  had  written  on  the  subject,  nor  c^uld  the 
keenest  bibliofprapber  have  known  much  of  the  content''  of  his 
memoir,  as  the  only  reference  to  it  in  the  Fourth  Annual  Report 
of  the  Dublin  Natural  History  Society  for  1S4 1-42,  is  "Two 
[papers]  have  been  read  on  Icthyology ;  tliat  on  the  baskin<^ 
shark  {Miu-iui  muximus)  by  Mr.  Allman,  caused  him  to  notice 
'he  value  ol  the  fisheries  of  our  •otttbern  coasts,  abounding  in 
Iniie  fishes  and  cetacea,  wt.ose  capture  would  prove  highly  pro- 
(Uabte  to  our  fishermen  from  the  quantity  of  oil  they  wouKl 
yield."  In  June,  1876,  on  the  arrival  of  the  s]>ccimen  in  Dublin 
from  Itofin,  1  had  t.  woodcut  made  of  a  biancnial  arch  with  the 
fringe  attached,  and  added  a  brief  account  of  the  specimen  now 
in  the  Dublin  Museum.  About  that  time  Dr.  Allman  told  mc 
that  notes  of  his  paper  had  been  published  in  the  Sautuiers't 
Nni't  l^iier,  but  that  he  had  forgotten  the  date.  Guided  by  tho 
notice  in  the  Dublin  Natural  History  Society's  Report,  I 
searched  the  files  o(  that  p.iper  for  the  years  1841  and  1S42  with- 
out success,  but  I  fully  purposed  to  mention  what  Dr.  Allman 
had  told  me,  from  memory,  of  his  researches,  when  I  should  get 
a  proof  of  my  niana.script.  Unfortunately,  from  press  of  matter,  my 
notes  were  not  published  until  many  weeks  after  they  were  sent, 
and  the  proof  reached  me  during  lon^  vacation,  when  I  com- 
]>Icis  !y  forgot  to  do  as  I  had  inlenrlcd.  I  regret  this  exceedingly, 
and  ho|>e  Dr.  Allman  will  accept  my  apology.  I  cannot,  how* 
ever  regret,  that  it  has  induced  Dr.  Allman  to  publish  .in  abstract 
of  his  paper  (Natuke,  vol.  xiv.  p.  368),  and  perhaps  he  may 
still  further  furnish  us  with  the  date  of  its  original  puolication. 

In  answer  to  the  note  of  ProC  Enrico  Ciglioli,  which  has 
c  died  my  attention  again  to  this  subject,  I  have  simply  to  atate 
that  finding  no  notice  in  the  Zoological  Kccoids  for  1873  or  for 
1S74  (this  latter  published  May,  i^~(>)  of  any  papers  on  Selache^ 
I  concluded,  as  it  now  appears  wnm^ly,  that  nothing  had  bccA 
written  during  these  years  on  the  subject.  This  Was  my  misTottlUI^ 
perhaps  my  fault ;  but  regarding  Italy  as  tha  mother  country  of  ntt 
the  sciences,  being  well  aware  of  the  advances  she  has  made  In 
biological  researches  during  the  last  twcaty  years,  and  having  gooo 
each  year,  while  one  of  the  aoolMkel  recorders,  to  Florenee  to 
v^  ork  out  the  Italian  literature  01  dw  pieeading  year,  1  enaol 
accuse  myself  of  any  hitentiotial  n^^eet  of  ttooiin  of  ItidiMt 
biologists.  It  is  to  be  hoped  that  Pie£  GigliBli  irill  fmm  m 
with  an  idMtnct  ef  ProC  FsvesiV  memoir,  capedaliv  of  the 
reasons  that  iodwt  PmC  PimwI  le  assot  that  oar  Boon  shark 
is  S.  rvitniia  aoA  Mt  S.  awjrfaw.  fw  to  aw  U  appean  that  oar 
seas  may  poiaem  both  these  speciMi 

'  It  may  also  be  mentkned  tnst  no  leferenoe  to  Prof,  i 'a vest's 
memoir  wUl  be  feand  in  the  aocout  of  the  Fderui  appended 
to  Prof.  LUtken'a  "Fishes  of  Ckeealand,''  picfiesed  ior  the  ose 
of  the  British  North  Polar  Bipe^ka,  1875. 

E.  PtRCIVAL  WUOBT 


Sena*  of  Heafina  in  Inieets  and  Birds.  "  Towedog  "  of 

Birda 

I  AM  glad  to  leam  from  Mr.  M'Lachkn  that  striduhtion  b 
known  to  oecar  in  sevenl  wftusmn^ L^idcptera ;  for  tliis  »hows 
th.itthe  scBM  of  haaiblK  in  these  fatieetl  b  probably  of  general 
occurrence.  With  Rgaid  to  the  sense  of  hearing  ia  birds,  I  did 
not  say  in  my  previous  letter  that  thnuhes»  &c,  were  sulded  to 
their  food  smAunw^  by  fhii  asnse]  todeed  k  would  be  a  veiy 
anonaloBs  thing  If  anbnals  which  yimm  so  keea  a  same  of 
si|;ht  are  not  in  the  habit  of  using  il^  aa  Mr.  HeLaddaa  sqg- 
gests,  in  any  pro6tablc  way  they  can.  BttI  fhat  thnisbea  tmSt 
vtry  larsitly  to  thek  sense  of  beaiitig  hi  thdr  search  for  food— 
especially  in  ceitda  oonditions  of  the  gronUt-oo  oae^  I  think, 
who  has  observed  the  process  can  doubt  Thebiid  runs  rapidly 
•oan  twelve  to  twen^  fcet  b  a  alni^  line;  it  then  stops 
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guildcn'y,  elevates  itti  head,  and  reniains  niotionlcsi  in  a  listening 
attitude  ;  alter  liausin;,'  thus  fur  a  few  sccom's,  it  a^ain  runs  to 
about  the  same  <lii!ancc  as  before,  aj;ain  stops  t(»  liNtcn,  ami  ko 
on.  Tiicsc  .surccviivc  excursions  arc  u.^ually  maJe  in  the  .'■-imc 
ilirection  ;  lj.:t  every  now  and  then,  durinj^  the  process  of  listtn- 
inj;,  the  thiu>h  .\i'(iAieully  hears  a  sound  procccdin^j  Iroui  iumc 
p<jint  within  tlie  circle  whicli  it  has  last  entered  ;  immediately 
lliu  course  of  jirujjre&sion  \i  detlecteJ  at  an  an^lc  iioni  the  cjn- 
liiiuuiis  s'.rai^ht  line  in  which  all  the  jjrevious  excurjiuiis  were 
luauc,  i\u>'.,  either  with  a  single  ruih  or  after  one  ot  two  brief 
pauses  to  make  (|ui!<;  sure  of  the  exact  spot,  the  biid  naay  nearly 
always  be  seen  tu  ti:.d  a  wi.i;ni. 

I  may  take  this  crj>(Kirtim!ty  pf  thanking  your  varioas  Cjrre- 
spondtnti  for  the  intormation  which  they  have  supplied  with 
legaid  to  the  towering  of  birds.  Some  of  the  letters  men- 
tion ducks  teals  ani  wi.l^cons  as  bii  1^  wl.icu  uccaiionaliy 
tower.  May  I  ask  ;  he  writers  of  thc>o  !ctri.i>  'aIici'ii  r  the  .".ction 
in  these  cases  resembled  that  of  /rtu-  towciiii  ■  in  the  c.'.'-c  of  [sar- 
tridgcs  and  };rousc  ?  I  ask  this  because  one  of  the'iiumcrous 
letters  by  which  niy  communication  to  Nati  ke  hj3  Ikxu 
answered  in  the  HM,  sta'.cs  lliat  birds  of  this  build  never  tower  ; 
and  on  this  supposed  fact  the  writer  constructs  a  theory  as  to  the 
mechanism  of  towering;  in  general.  All  the  correspondence  taken 
tO'^elher  cannot  leave  any  doubt  that  there  arc  at  least  hro  kin  !s 
of  loweiiny  : — viz.  (l)  The  common  kind  which  I  dcscriljcd, 
And  the  cause  of  which  is  certainly  ;.ulra.  iniiry  L  i  ;n>>rrha_;c  ;  and 
(2)  a  very  rare  kind  which  I  have  never  myself  witnesjed, 
and  the  iriinieJiaie  cause  of  which  aiipears  to  be  cerebral  injury. 
Ill  llie  Ca^cof  tlie  second,  or  rare  kind  of  loKcriiif',  all  the  cor- 
res;)oiiiien'.b  aie  u;;reed  liuit  the  bird  i,  ivpt  iIlm  !  wlicn  found,  and 
that  it  may  even  lly  away  a.;ani  when  disturbed.  Never  having 
hid  an  opportunity  of  observing;  such  aca^e,  of  course  anyhypi>- 
the -Is  by  which  I  may  try  to  explain  the  cause  of  the  rate  kind  of 
touLriiijiii  01  tjo  further  value  thaji  a  conjecture;  but  1  may 
remark  iliat  both  kinds  of  tou'erinjj  n.ay  j  u-bil  ;y  b-e  liu*  to  ths 
same  cause,  if  the  part*  of  the  brain  wliich  arc  injurel  when  the 
second  kind  of  toweiin^'  ensues,  are  the  parts  whu^e  in;i:ry 
Uiown-.Scqu.ird  found  to  be  attended  in  the  case  1  f  niaTomali, 
with  bleeding  of  the  lunys.  At  any  r  I'.e,  i:  v.juld  tjc  w uilh  while 
for  any  sjiortsman  who  may  have  the  oi  ti^rtunity,  to  d.  >ect  a 
bird  which  he  has  seen  to  exhibit  the  secoiid  kind  of  towering, 
in  order  to  ascertain  whether,  in  such  cases  aiso,  somedc^KC  of 
palmoaary  bxmoRhage  may  not  have  taken  place. 

GlOKGS  J.  ROMAMtS 


In  Mr.  G.  J.  RamaiM^  mtcrestiiig  nmarits  ^aturk,  toL 
Tt^  pu  177)  on  the  ame  of  haaiinp;  in  imed^  lie  aays  :— 
"In  the  caw  of  moth*,  hoacver,  I  hdieve  that  eonda  aie  never 
emitted,  cieept  of  coiiae  dtt  Dcath'^head." 

Aa  I  tmat  that  imeeia  will  oontinne  to  have  a  plnee  in  Idi  ob- 
MnattoBi,  miy  I  be  allowed  to  call  Mr.  Roomiiiei^  attention  to 
tiwibllowing  ipeda  of  Lepidopteia  whidi  eie  known  to  pro- 
daoennnda: — 

I.  Vmhuo,  aevenl  qiedea— The  lonnd  prodneed  which 
haa  beea  eompated  to  the  friction  of  sand>peper— haa  been 
noticed  bj  m««I  ofaaerven,  vix.,  Rev.  J.  Gieene  {Pne.  £ml.  Soe. 
0/  Limdmt  Mew  Seriei^  iL,  p.  neviiL),  Mr.  Hewttton  (/.<-.  iv., 
p.  iL),  end  Mr.  A.  U.  SwiMon  {EtttomtUtM  iipntUy  Maga- 
uue,  xiSLfp.  iti^  J[aBnaiy,  1877),  who  docribea  the  apparatus 
by  whidi  the  none  it  praonoed.  On  the  under  cnt&ee  of  the 
upper  wieg  eoe  of  the  ncuMca  la  nmghmed  like  n  lik^  and 
upon  thii  n  ndacd  aarme  on  the  npper  amtee  ef  tte  nnder- 
wmg  plaji  :  then  ia  alio  a  dieniar  embomed  petdi  of  the  wlag. 
membnme  deititnte  of  icale^  which  Mr.  Smnton  thinki  serves 
to  "  impress  the  mnsical  tremoan,'*  The  object  of  this  strida- 
latioD,  Mr.  Swinton  a^cstt,  may  be  clamd  with  those  pheno- 
mena of  rivalry  and  love  so  oonspienona  bi  the  O/M^Mmi,  &:c, 
bet  at  the  seme  time  it  ii  prddnocd  when  the  insects  are  dis- 
totbed,  and  possibly  also  when  the  aeiea  are  eoquettieg  in  mid* 
air.  Moreover,  the  devdopmcnt  of  the  medutnism  is  greatest 
ia  the  fcnml^  contrary  to  toe  usaal  rule;  For  my  own  part,  I 
indine  to  diink  that  the  object  of  die  aonnd  is  latber  the  inlimi- 
dntion  of  poadble  enemies  than  n  ■exoal  love«dL  Both  Mr. 
Greenes  and  Mr.  Henitsoa'a  cbhi  oeouned  iriMa  insects  that 
were  hibernating  wem  disturbed,  end  tiie  tooad  was  renewed 
whenever  tbe  dUstarbance  w«a  repeated.  These  bottetflie*  hiber> 
nate  bi  dark  boles  and  oocnei^  and  the  sonnd  may  be  intended 
to  soggcst  to  tfaedlstnrber  the  Use  of  •  anake  or  the  note  of  an 
angry  wasp  or  bee.  As  tbe  peipetaatioo  of  the  apedea  depends 
for  the  most  part  00  the  ftnuilc^  ahe  is  provided  with  a  stionger 


apparatus.  If  the  sound  is  produced  wiiCB  the  aeica  am  coqaet* 
ting,  it  may  be  the  botieifly  expnadoa  of  •  pl^|fiil  **Get  uong 

with  you." 

2.  The  well-known  case  of  Achfrautia  (the  "  Dealh's-head 
Moth  he  s  >und  here  also  is  probably  wr  intimidation,  and 
not  a  love-calL  1  cannot  at  present  call  to  miod  any  oboetvallana 

0.  1  any  disparity  of  the  found  in  the  sens. 

3.  SetiiM,  several  spedes^  and 

4.  CAi'lonta  fntdUa. 

Tiic  sound  emitted  by  these  insects— which  is  compared  to 
the  ticking  of  a  watch— is  described  by  M.  A.  Guenoe  {Ann. 
SW.  Kill.  Fr.,  sA.,  vol.  iv.  1864 ;  translated  in  Ent.  ALmlh. 
.'/.•  .,  i.  22  ^)  who  says  that  it  is  produced  Ijv  two  tympanifoim 
ve-icKs  -iiii  ttfd  in  the  pectoral  region,  an  l  i>  mj -h  m  ire  deve> 
loji-d  in  the  male  than  in  the  female.  This,  M,  Gucnt^  re- 
marks, is  rather  curious,  tor,  as  the  females  of  Sttina  can  scarcely 
fly,  it  would  seem  that,  if  the  organ  of  sound  is  to  produce  a  love 
c.vl!,  it  i»  the  female,  an  l  not  the  mile  that  should  have  it  most 
str  n  dy  developed.  M.  Gucnce  cooaequeatly  expresses  huaielf 
ui  :  K  -o  give  any  plandUe  reason  to  aeeomtMr  the  object  of 
the  sound. 

A  reason  lias  occurred  to  me  and  I  here  give  it  for  wliat  it 
may  be  worth.  We  know  t!'.at  the  females  of  sevtral  Lcpi- 
do;i;  -ra  i  .K-'ly  windless  fcniilcs)  have  Ihc  power  of  emitting 
a  scent  whictt  attracts  the  males,  often  from  considerable  dis- 
taiices.  When  the  male  of  S^lina  is  hunting  for  the  female  and 
making  probably  his  drums  vibrate  loudiy,  the  sound  reaching 
tiie  concealed  female  miy  excite  her  to  give  out  an  increased 
odour,  and  thereby  more  surely  attract  the  mile.  In  short  the 
drums  are  organs  of  excitation. 

5.  /lyh'f'hih  prasinana. — This  species  Mr.  Swinton  (EnUm. 
M^<ttt/tly  il/j,'.,  vii.  231)  has  noticed  to  emit  a  twittering  sound, 
which  he  thinks  is  produced  by  a  structure  between  the  thorax 
and  abdomen. 

I  have  been  fortunate  enough  to  have  also  had  an  opportuuity 
of  lica'in^  the  sound  produced  by  this  species  (.Sr^^/Z^A  NatMralisI, 

1.  213).  The  sound  resembles  a  continuous  squeaking  and  was 
he, ail  on  more  than  one  occasion,  and  w.xs  audible  at  a  distance 
of  ten  feet  or  upwiirds.  All  the  specimens  that  I  caught  in  the 
act  of  squeakint;  were  m.iles,  so  that  I  cannot  s.iy  whe  her  the 
other  sex  smteaks  or  not.  The  sound  is  emitted  whilst  the  in»ect 
(lies  about  tlie  bushes,  and  the  object  of  it  is  probably  the  s-amc 
a.s  I  have  suggested  above  in  the  case  of  Srtiiia.  The  emission 
of  the  sound  is  quite  voluntary  on  the  part  of  the  moth,  as  speci- 
mens t.'.ken  in  the  act  of  squeaking  and  made  to  lly  afterwards 
liiil  not  tht  n  ^ive  <>ut  any  sound.  Careful  dissection  revealed  no 
structure  tiiat  ap|ieared  capable  of  producing  the  noise  except  a 
tynipaniform  plate  .situated  at  the  base  of  the  hind  botiy. 

6.  //.  ijun-canj. — -Vccording  to  Mr.  .Swint'in  (.'.r.,  viii.  70) 
this  species  can  make  a  "  membranous  sjuud,  '  which  he  thinks 
is  produced  by  the  wing  catching  a  little  horny  lateral  thoracic 
pl.ite. 

There  may  'oe  other  recorded  instances  of  sound-producing 
Lfpiihtptera,  but  I  c-innot  at  i>rescnt  recall  any  lo  mind.  It  is 
probable  tmircover  th.it  more  species  than  are  i;-:ne  ally  supposed 
emit  some  kind  of  a  joand.  It  is  thcrefoie  much  to  bo  regietted 
that  the  many  collectors  of  I.epidoptcra — whose  sole  aim  seems 
to  be  the  amassing  of  large  collections  and  whose  lack  ol  any- 
thing beyond  the  mere  desire  t(j  accumulate  s]>ecimens,  has  made 
entomology  a  bye-word  amongst  the  sciences — would  not  spend 
some  of  tneir  misplaced  energy  in  really  studying  the  objects  of 
their  attention. 

Mr.  komanes'  observation  of  the  sensible  appreciation  nnths 
have  for  high-pitched  notes  sui^i^csts  a  question.  Does  the  sbrdi 
squeaking  of  bats  convey  an  intimation  to  moths  of  the  approach 
of  one  ol  their  greate>t  enemies  ? 

It  is  to  be  noted  moreover  thai  in  the  majority  of  ca-Hjs  the 
sounds  emitted  by  motiis^  and  indeed  all  insects,  themselves,  are 
high  pitched.  F.  liucHANA.s  Whitk 

iMh,  Jaanaiy  la 

P.S.— Sfaioe  the  ebove  was  written  I  see  fhet  my  friend  Mr. 
McLadibui  hia  pointed  oat  (Natubb,  voL  xv.  p.  S54)  another 
rMMtd  of*  ao«nd<prodnd]v  moth'-^iij^ns^  nmrmmla. 


Thb  perusal  of  Mr.  McLadilaa'k  letter  on  *'  Senm  «f  Hearing 
fte.,  hi  Birds  and  Insects"  baa  recalled  to  my  meuMry  another 
instaaee  of  a  Lepidopterous  nuect  which  possesses  thewoperty 
of  emitting  a  marked  sound  when  on  the  wing.  This  is  a 
oommon  Bsaiilim  liutteilly  {A^er^nia  /cri/iua),  and  attentioo 
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«M  low  «o  dilteted  to  its  haUts  in  thb  respect  bgr  Mr.  DMwia 
in MaMigtatfnl  "Natnnlktir  Vojage"  (pi  33)*  Hetiiae  tocn* 
tiom  tint  when  wateihiag  a  otale  ind  feimk  of  this  species  in 
%lit,  he  *'£stiBetly  haar-1  a  didchig  Doite,  iteiltr  to  that  pro- 
daeedbgr  •  toeOed  whed  piaine  uMer  «  ^ring  caich." 

Tim  earioes  ohsenvtioa  2  bad  muDCroas  opportunities  of  vcri- 
fyiagni  the  course  of  Uiiee  drits  to  Rio  Janeiro  in  1866*  1867, 

and  1869.  ROBCRT  O,  CtmNINGMAM 

Qwenls  Coikiet^  Bdfai^  V""*}  '9 


I  HAVE  noticed  that,  when  moles  ate  burrowinR,  the  worms 
near  make  their  way  to  the  surface.  1  have  aUo  ohscrved  that 
stariiin;*  (gather  round  and  under  cows  in  pa>,'.ufc-tk-lil«.  Tiieir 
doing  so  1  have  been  in  the  habit  of  ascribing  to  the  tread  and 
grazing'Work  of  the  cows  producing  tremors  in  the  ground, 
which  worms  may  mi^ake  for  mi»Ic  work,  and  therefore  crowd 
to  the  surface  ;  and  I  have  offered  the  same  explanation  for  the 
method  of  hunting  pursued  by  blackbirds  and  thrushes.  They 
have  practically  found  out  that  (earth-tremors  induced  by)  small 
hopping-runs  make  "the  poor  inhabitants  l>elow"seac  saf-sty 
above,  and  that  thus  the  hunters  most  readily  tecum  a  breakfast. 
I  am  not  acquainted  with  the  habtlt  of  those  hoDtezs. 

CambusUng  Hkmkv  Muirhbad 


Galton's  Whistles 

\Vi  iii:n  the  last  few  days  I  have  had  the  opportiuiity  of 
makin;^  (ihservntions  with  Galton's  wh'sUc  upon  a  lar^ji;  num'K  r 
of  people  and  upon  wmc  cats,  and  I  Ivavc  come  to  some  cuiu  hi- 
sions  which  arc  curious  and  suggestive,  even  tlumgh  they  m.iy 
not  be  absolutely  exact.  Thus,  on  the  whistle  a  hnc  is  marked 
which  is  the  usual  limit  of  human  hearing,  aniJ  which  rcprcfinls, 
I  should  say,  a  number  of  vibrations  somewhere  ht-tu  ccn  41,000 
and  42,000  per  second.  Out  of  many  hundrcvK^  of  persons  cxa* 
mined  I  luivc  only  met  with  one  instance,  a  youii;^  man,  in  which 
I  was  sa'.istied  that  a  note  hif:;her  than  this  was  heard.  As  a 
rule  the  i.omp.-vis  of  the  car  ol  «onHn  ij  iiii^rkc  llT  lii:;her  than 
it  is  in  men,  and  age  seems  til  luw I  I  i'  Fi.mii  in  incii  than  in 
women.  Is  this  a  result  uf  tin-  K  lualc  r.niniai  alwav  s  liavmi;  (he 
nil.:-!' luiimate  protect]:  !■.  iif  y  m  i,:'  as  her  work,  the  young 
having;  notes  of  hij^-hcr  jiitch  tl.  ir.  ilit:  .adult?  The  (act  is  at 
least  sup^cstive. 

Very  few  of  the  pcr.-fins  c\pti!nicnti.'d  upon  scented  lo  have 
the  compass  of  one  -ir  r\.ic:lv  th.c  samn  as  that  ol  ;!,c  rather,  (he 
right  car  usu.nlly  hc.r.iiL;  higher  note  than  the  icit,  .mil  thii  is 
more  marked  in  mm  tiian  in  womi-n. 

The  sense  i.'f  diicctii  iH  of  tru-  sound  in  tlic  human  ear  seems  to 
lie  lost  at  a  very  murh  1  ..  cr  p  iii.t  tli.-in  .i|  ]  rcciadon  of  the  note, 
but  this  is  not  the  case  with  cats  ;  lor  antil  the  instrument  CC.lses 
lo  produce  a  note  altogether,  or  at  least  one  within  tluit  com- 
pass they  turn  their  faces  to  the  source  of  it  the  monunt  it  is 
produced.  Tl-.csc  f.icts  are  1  sug^jestivc.  The  cat  stUl  de- 
pends to  a  large  extent  for  i's  f'jod  s'^pply  on  the  appreciation  of 
nigh  notes,  and  quite  as  m\ich  on  tiie  appreciation  of  the  direc- 
tion from  which  they  come.  The  power  of  hearing  a  note  of  a 
pitch  beyond  the  limits  of  our  sense  of  dircciion  is  su^fjcstivc 
that  that  sense  has  been  blunted  by  disuse;  and  it  wouil  Lc 
extremely  interesting  to  know  if  the  compass  of  ilm  i  :  n  is 
higher  in  savage  than  in  civilised  peoples.  !■  rom  facts  kuuu  n 
concerning  thdr  Other  aemes^  I  ahooU  say  It  is  likdy  to  be 
higher. 

This  difTerence  in  the  two  compasses  is  further  inilicciive  tli..t 
the  appreciation  of  direction  is  the  work  of  a  scp.ttate  orj^nn, 
and  Dr.  Crum  llrown's  experiments  suggest  the  semicircular 
canals,  or  the  utricle  or  succulc  in  association  with  them, 
as  the  seat  of  this  sense.  If,  as  Dr.  Drown  seems  to  have 
shonn,  the  semicircular  canals  are  the  organs  of  the  general 
sense  of  position  and  direction,  it  would  not  be  a  far- 
fetched idea,  that  the  utricle  has  to  do  with  the  tense  of  the 
direction  of  sound  and  that  the  canals  are  additions  to  it.  An 
analogous  relation  of  the  cochlea  to  the  saccule  is  suggested  by 
the  mere  facts  of  anatomy.  If  it  be,  as  Ilclmholti;  believes  tliat 
the  cochlea  is  the  organ  for  the  appreciation  of  fiuh,  the  rela- 
tions of  the  three  divisions  of  the  organ  of  bearing  are  to  be 
easily  understood,  and  these  relations  offer, at  fint  sight,  a  singu- 
larly stioni;  evolutionary  argument.  Tbeie  is,  first,  the  organ 
for  the  paoeption  of  sound  vibrations,  having  a  comparatively 
linritrd  compaia.  To  this  it  added  an  organ  (or  the  appreciation 
of  the  diiecQoa  of  the  sounds^  and  anotner  for  the  appreciation 


of  hi^ilr*pitched  notes ;  and  a  pirt  of  the  first  of  these  becomes 
•o  Bodifiod  as  to  be  capable  of  inicrpictm^  position  and  direc- 
tion generally,  independently  of  souod.  The  facts  of  the  dc-  . 
velopment  of  the  ear  support  such  a  view,  and  we  may  cor.cludc 
that  the  sense  of  direction  is  more  impontSM  than  the  apprecia> 
tian  of  h^h  notes ;  fur  the  .semi-cirodar  CMMIs  appear,  or  at 
least  one  exists,  in  theMjrxine^  whilst  a  verv  rwdincataiy  cochlea 
docs  not  appear  till  ne  get  b^h  Bp  in  the  fishes. 
Biimin^iain  Lawson  Tait 

Atmospheric  Currents 

Mi«.  Ci.KMEsr  I.F.v  (in  vol  xv.  p.  157  of  XAiirRF.)  osksne 
for  the  absolute  proof  which  1  su|ipijse  to  exist  (1)  that  the  upper 
current  return  trades  "flowing  from  the  cquaC' r descend  a^UB 
to  the  surface  of  the  ocean  on  the  polar  sides  of  the  calms  of 
Cancer  and  of  Capricorn, "  and  (2)  that  "these  equatorial  currents 
subsequent  to  their  descent  on  the  polar  sides  of  Cancer  and  of 
Capricorn  are  known  as  the  wettmy  winds  of  the  temperate 
zones  "  ;  (3)  he  further  asks  "  what  proof  exists  that  the  upper 
currents  Iron  the  polar  deprcsskms  and  those  from  the  equa- 
torial depceadons  cross  one  anotlter  in  the  calms  of  Cancer  and 
of  Capricorn  so  as  subsequently  to  become  the  trades  and  anti* 
trades  respectively,"  and  suggests  that  it  is  m<ire  reasonable  to 
suppofe  that  their  currents  intermingle,  '  1  1  t  their  mixed 
voluine  is  then  diawu  oU  north  and  south,  n  ic  jnued,  to  restore 
the  equilibrinm  of  the  atmosphere,  as  suggested  by  myself 
with  reference  to  the  equatorial  calms.  Mr.  Clement  Ley's  three 
questions  may,  I  think,  helairly  answered  as  onc^  all  dependiiig 
upon  the  same  proof. 

The  correctness  of  my  assertions  with  reference  to  the  atmo- 
>>;>heric  currents  flowing  from  the  equator  can  be  referred  to  the 
I  one  crucial  test,  vLl  ,  Arc  the  atmospheric  currents  which  descend 
to  the  surfiMe  of  the  ocean  on  the  equatorial  and  on  the  polar 
sides  of  the  two  zones  of  high  pressure,  similar  in  their  consti- 
tuents (i.A,  when  they  fint  become  established  as  winds  on  the 
surface  of  the  o:ean)  ?  is  their  d^ice  of  electricity  the  same  ?  is 
their  d^;ree  of  satnratiim  the  same?  If  these  questions  could  be 
answered  in  the  affirmative  it  would  show  that  Mr.  Ley's  su|^k>- 
sttion  with  reference  to  the  mixed  volume  of  the  upper  cni  rents 
was  possible^  but  if,  on  the  other  hand,  they  are  answered  in  the 
negative,  Mr.  Lejr  can  hardly  bold,  I  think,  that  I  have  put  my 
statements  fonHUrd  tOO  StTOOgly. 

i  hough  I  bdlevethst  the  Borth*eastand  somh-east  trades  meet* 
ingattMbekofeqntarialeelBs  are  thrown  upwards  from  thesnr- 
face  of  the  oeean,  aad  in  aseendin.;  do  mix  their  volumes,  the 
conditkm  of  atmospheric  currents  meet!:  i:  iminy  thoMsaBdfeat 
above  the  aeaiJfvel  are  entirely  ditTercnt,  as  they  hav«  BOtthe 
ocean  as  a  ptbUtt^m,  and  there  is  bo  more  difficoky  is 
accounting  for  their  eomots  passing  one  another  sod  the  hesnir 
undeirunning  the  lighter,  than  thoe  is  lor  the  Labrador,  sng- 
mented  by  tM  East  Gneusiid  csircDt,  mceti  ng  and  sndeinmiiiBg 
the  Gulf  Stream. 

At  TcnerilTe,  and  other  iwmntBhMnm  regions,  in  the  htitBdes 
<^r  the  tjidet^  observations  hsve  bees  nmde  with  lefeteBoe  to  the 
h' ight  of  thetrade  wiads*  aad  of  die  neattsl  stnrta  intervcDmg 
between  them  and  the  upper  ctoreat,  as  riao  of  the  height  of  the 
low-.r  portion  of  the  equatorial  return  eunut,  whidi  flows  st 
heights  varriag  liton  la^ooo  feet  upwards  above  the  searlevd. 

noCC.  P.  Snytb.  H.M.  Astronomer  for  Sootfaud,  hi  Us  very 
hutsfnttag  srarit,  "  Tcnerifli^'*  fives  us  some  very  impottant  data 
with  referenee  to  these  euneiiils,  showh^g— 

1.  The  extreme  dryness  of  the  north-CBSt  wind. 

2.  Its  very  moderate  electricity. 

J.  The  greater  saturation  of  the  south-west  wind. 

4.  The  descent  of  the  south-west  upper  current 

5.  The  chemical  difference  between  the  tw  currenta. 
Th<iii2h  there  is  much  that  I  might  quo'c  with  advantage,  1 

shall  content  myself  with  tlie  following  lour  pai:  .;rajih-  : — 

I'ai^c  110.  "II  we  must  live  in  a  wind  by  all  niean^  lef  it  l>c 
the  suuth-west,  and  not  the  n:irth-e.-.>t,  t(;.-it  efk-te  uiiwlinle'Driic 
and  used-up  polar  stream.  As  to  the  chemical  and  sanitary 
<iu.i!ities  of  the  two  winds  there  oonld  be  no  compaiisoB  betweea 

them." 

r..;i;  170.  "And  so  indeed  we  found  l-e:>re  wc  had  finishc-d 
with  our  expedition,  when  the  south-west  winJ  dcscenikd  to  the 
very  surface  of  the  sea." 

Page  1S4.  "In  .short,  whatever  the  nnrth-c.i^t  uind  did,  i;s 
elecineity  was  always  moderate." 

I'age  206.  "The  trade  wind  is  undoubtudly  a  poor  one  for 
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bringing  water,  bnt  itt  potitioo  in  Teoerifle  during  snmmer  u 
favoaraUe  for  malcini;  it  deposit  any  which  may  be  pnesient." 

I  think  from  these  e>  tracts,  which  ate  supported  by  other 
pa$<iaRes  in  Profl  Sni>  \\t  work,  I  am  quite  justified  in  arguing 
that  the  trader  and  couMer-trades  are  not  similar  in  their  con- 
stituents, that  their  degrees  of  electricity  and  of  saturation  are 
not  the  same,  and  that  therefore  it  ia  not  reasonable  to  suppose 
that  their  upper  currents  intermingle  at  the  belts  of  tropical 
calas^  and  that  their  mixed  volume  descends  and  is  then  drawn 
ofl  north  and  soath  as  required,  to  restore  the  equilibrium  of  the 


As  thew  opposite  currents  flowing  in  the  northern  hemisphere 
from  the  north-eait  and  the  south-west  (approximately)  do  not 
iatenningle,  and  their  mixed  volume  does  not  descend  in  the 
calms  of  Oincer  it  must  necessarily  follow  that  the  south-west  or 
return  equatorinl  current,  doc>>  rkscend  to  the  mrface  of  the 
ocean  oh  the  [mlar  siilc  ot  the  calms  of  Cancer,  and  equally  that 
the  north-ea.'.t  iipj  tr  carrf  nt  iliici;  descend  nn  the  cquatori.il  side. 

1  have  by  no  ti.c.ins  exhausted  wliai  I  li.ivc  to  fay  on  this  Sub- 
ject, l.ut  Mr.  Ley  will  <loubt;e-<;s  understand  that  I  am  unable  to 
treat  it  at  greater  length  in  your  columns.  The  sami-  line  of 
argument  would  have  enabled  mc  to  answer  Mr.  Lqr'a  qucMions 
Mpantafy  had  apnee  pennittcd.  Oigby  Mumay 


Mind  and  Matter 

FUIIIT  mc  to  correct  a  mistake  on  the  pnrt  of  Mr.  Tujiper 
(Nature,  vol.  xv.  j\  217),  who,  though  starting  with  a  correct 
notiun  that  my  letter  (NATUia  ,  vol.  xv.  y.  78)  w.i.s  inleivJed  to 
solve  a  prublcm,  immcdutcly  fell  into  the  error  of  regarding  it 

intended  to  prove  an  alleged  fact. 

The  fact  allci^ed,  that  consciousness  depends  on  n*rvous 
organisation  I  as>umed  to  be  n  fact,  and  undertook  to  indicate 
kdw  the  dependence  might  be  conccivc<l,  or  regarded,  to  exist. 

First,  1  alli{;t:d  t!ac  the  hypothesis  of  matter  being  as  sus- 
ceptible of  con.'ciousueas  as  spirit,  was  quite  coiueimile,  at  a 
/tj/i'ihiiis,  whether  or  not  it  thonU  .be  proved  aftcrmida  to  be 
a  wrong  hypothesis. 

Second,  the  ci  nncction  of  two  so  dissltnilar  entities  as  matter 
and  subjectivity  had  not  the  olijection  of  being  anomalous  or 
unitivic  ;  Uir  nHri;y  and  matter  wtie  e^^ually  diisimiUr  ai;d  yet 
invariably  unite  1.  Tlie  jiarity  of  mystery  was  n()t  intended  to 
establish  "parity  of  prol.iil  i  lity  as  to  the  raiLn."  but  nicrcJy 
f>arity  0/  ,\'iicai>abiiity.  For  it  is  surely  some  help  to  our  enter- 
tainui^  a  new  coaoeptlaB  if  w«  ctB  paint  to  u  vdaSmg  dnOiu 

Coneei'lion. 

Third,  if  such  a  my.sterious  entity  as  energy  could  be  divided 
and  combined  (using  the  words  in  a  loo.sc  sense)  why  should 
there  be  a  difficulty  in  tnnuciviiij;  of  the  divi.sion  and  combination 
of  subjectivity.  I'y  thii  I  meant  that  as  <iivisi<ju  of  inattei  in- 
volved di\i  iLi:  ul  energy,  aj  to  ai/j.'uin,  so  (iivibion  of  mailer 
might  be  comeivtd  involving  division  uf  subjectivity,  as  \.o  amount: 
to  with  combiiLttioii. 

Thus  far,  however,  I  liad  only  cle.\red  away  diliiculues  "teal 
nr  apparent  "  in  the  way  of  our  corua-iii:^  the  relati'P  ofcOBlcious- 
ness  to  matter  from  the  "  maierialisiic  "  s^ami-f  oint. 

The  esstnti.'d  part  if  my  solution  which  ii.  l.cated  roughly  the 
fHk'Jui  of  the  coniiei-iioii  l>elwecn  matter  an  1  con-;cioUiness  and 
which  dealt  with  the  great  diiTiculty  of  the  question— How  to 
account  for  the  .>  aspects  of  matter,  the  uruonscious  and  con- 
scious?—  has  not  In  <  II  louchtd  l>y  Mr.  Tujipcr.  I  bis  portion 
he  excused  him.scll  fmni  rxaminiiig  because  he  regarded  it  as 
based  on  tlic  as-uin;  tH-<n  (tiat  "the  prob.ibility  of  subjectivity 
l>ciDg  a  proi>erty  of  matter  cijuals  the  fact  ol  energy  being  related 
to  matter,"  whereas  it  is  based  on  the  fact,  or  alleged  fact,  or 
assumption,  that  "  li  e  dependence  of  consci  jUim  ss  on  nervous 
organisation  seemed  by  the  sc  ence  of  iitive  pliysioK  :;y  to  l)c 
fairly  established."  To  nii.siakc  .".Ilcg.itiotvs  of  th;  concciv- 
ability  of  a  notion  for  .is^um];tions  or  intt  inicl  ptool:,  tint  the 
notion  is  true,  as  has  been  dor.c  by  .Mr.  1  up,.er,  is  surely  not 
equivalent  to  I'Ointitig  out  f..llacics  in  the  soluiion  of  a  ].roblein. 

\Vili  he  admit  thai,  if  a  "  poiiucr  "  could  "  tell  us  "  he  scented 
a  fox  and  immediately  thereafter  follow  the  scent  of  a  hare, 
such  would  be  an  admiiable  analogy  of  how  to  practice  "  sound 
logic  by  the  old  ''/■/('I'n  method?" 

Stafford,  January  17  W.  S.  DuyCAN 


American  aWigines  migrated  from  the  Old  World.  Thi«  may 
be  the  ci.hl-  with  the  Rod  Indians,  but  wc  know  that  they  drove 
out  an  eailitr  people  -the  mound-builder?.  However,  b  ith 
mound-builiiers  and  Red  Indians  were  certainly  post-glacial  in 
thcif  occupation  of  the  northern  parts  of  America,  and  the 
oldest  traces  of  their  existence  may  not  date  back  to  an  earlier 
lime  than  a  late  stage  of  the  Neolithic  period  in  Kurope. 

Pala^olithic  man  in  America  holds  the  s»me  relative  position 
to  these  later  jieoplcs  as  he  docs  in  the  Old  World,  and  wc  have 
so  far  obtained  no  evidence  to  show  whether  he  occupied  Kurope 
or  America  iii -t.  The  lition  of  I;is  icmaiin  in  the  auriferous 
drift  of  California  is  the  same  as  in  that  of  .Sil>eria  ;  in  the  liicss 
of  the  Missi-sippi  as  in  that  of  the  Danube  and  the  Rhine;  in 
the  caves  of  Hr.ir  1  along  with  extinct  mammalia  as  in  those  of 
Kuro];c  ;  and  in  the  lowland  gmvels of  Vi<ginin  as  in  Ihoie  of 

Fr^n  -e  rr.d  K!iL;lan  1. 

Tile  '|uc:s  ii  ii  of  the  post  or  pre  ghci.al  age  of  paVv  olilhic  man 
<k'l>ci  d^  ill  .Anv  rid  as  it  does  in  Kurope  on  ihT  of  the  of 
the  i'c|  o  it  .  )•!  which  they  are  found,  and  this  is  at  prc  cnt  a 
matter  ol  inTuiiy  and  d'-co'^sion  which  might  be  set  at  rest,  as  I 
have  pi  iinttd  out  in  the  (^  'i4,n  U  r  iv  y^iit  n  il  of  Science  for  July  of 
last  year,  by  a  thoroii:;h  examination  ol  the  brick  clays  at  lloxnc 
where  pal.i  oliihic  imjilcmonts  were  first  found  in  England. 

Cornwall  House,  Ealing,  January  27         Thomas  Belt 


Pre- Glacial  Man  in  America 

Dr.  Abbott,  in  hia  interesting  letter  on  the  traces  of  pre- 
—^'nwinAiDaiai,nppoNithatitaqr  be  comet  that  the 


Holly  Berries 

REfOIi  l  s  of  the  scarcity  and  abundance  of  holly  berries  have 
appeared  in  Nai  I  KK  from  the  s  juth-e.xst  of  1  nghin  l  and  west 
of  .Scotland  resjicctivcly.  It  m»y  be  interesting  to  note  the  con- 
dition of  the  holly  crop  at  a  point  iomcwhere  ab  lut  midway 
between  these  two  places.  In  North  StafTordshiie  and  Derby- 
shire the  hoUy  bernes  are  by  no  means  scarce  Tht  y  are  not  r.o 
plentiful  as  they  were  last  year,  bnt  there  is  a  fair  average  crop. 

I  have  seldom  seen  tudi  crops  of  them  as  I  saw  in  several 
places  in  South  Wales  about  a  month  ngo.  It  may  be  also 
worth  adding  that  the  most  teeming  bosh  I  saw  was  at  a  place  in 
Cardiganshire,  which  was  as  far  as  I  could  learn — and  I  made 
diligent  inquiries — between  four  and  five  miles  from  the  nearest 
hive  of  bees.  I  questioned  closely  several  children  on  the  s^^ot 
who  were  intelligent  enough  to  give  me  a  minute  description  of 
most  of  the  common  birds  and  insects ;  not  one  of  them  bad  ever 
seen  a  bee.  D.  EdwaroU 

Dcnstone  CoU^e,  hit.iffordshire 

The  Meteor  of  January  7 
Among  the  "Nolei"  in  Nai  ure,  vol.  xv.,  p.  244,  there  i* 
a  description  of  a  large  meteor,  of  which  I  was  (ortunate  enough 
to  secure  a  good  observation  ;  but  on  comparing  the  apparent 
path,  as  ofacervcd  by  myself,  with  that  recoided  in  the  para^^taph, 
I  find  the  latter  somewhat  imperfect ;  the  apparent  path,  as  seen 
from  near  London,  seems  to  nave  been  curtailed  both  at  bcj^in- 
niiig  and  at  end  of  flight ;  probably  the  observer  in  qncalMn 
could  further  amplify  hi*  tenarlti^  or  mne  other  eomspoDdeat 
semi  an  observiitimi.  The  foUowinc  it  an  abatnct  mm  my 

note- book  : — 

" liirmiiigham,  January  7,  to'ji  p.m.  G.M.T.--Mete  ir  pear* 
shape,  deep  yellow  merging  into  ruby-red  towards  the  tail ;  com* 
menced  as  a  luminous  point  near  Ilydrae,  gradually  iii.reased 
'in  si.2e,  motion  very  slow  and  unsteady,  appeared  to  force  iti 
way  with  dilTiculiy,  and  slight  undulation.  Near  a  Leonis  it 
attained  the  api>arent  size  of  Venus,  the  forward  heminphrre 
now  showing  signs  of  internal  commotion  by  the  projection  of 
ebulliti  in  prDmincnccs,  which  were  swept  back  towards  the  tail, 
then  S'  long,  an<l  vaporous.  The  latter  portion  of  its  flight 
wxs  intercepted  by  houses,  but  on  emergence  it  bur>t  with  a 
flash  below  S  Leonis  at  .\.R.  lS2",  D.N.  |6°.  Ltnglh  of  path, 
^2  ;  time  of  fiigbt,  live  to  aix  seconds }  ndiant  point  (in  Flu- 
vius  i:riJanii«k  Ifo^  96  TnpiaaiH  w  Na  164  of  the  B.  A. 
Catalogue.  MV.  H.  Woou 

BalnU  Heath  Rond,  Hottl^  Rond,  Binnbgfana 

Spfletram  «f  New  Star 

Thk  speotnun  of  Uie  new  star  in  C^gnus  is  changeable,  and 
is  now  very  ttntike  Comu's  representation  of  it  in  a  recent  num- 
ber of  Nature  (vol.  xv.,  p.  isK).  Your  readers  m.ty  not  be 
aware  that  it  is  eafy  to  sec  several  of  the  bright  lines  without  a 
powerful  instrument,  though  not  to  measure  them  accurately. 
As  observed  with  a  Browning's  "  miniature  spectroscope  "  at- 
tached to  a  44*iadl  RtectWi  the  bi4|hlatliae  iiBowabwitat 
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wavc-lcnv;:!,  503,  and  b  probably  tli  U  <li.  oribed  hy  Cornu  as 
sixth  in  oriler  of  brightness.  a.K  wave-length  500.  At  the  end  of 
h.<  nxnith  the  htitjhtest  line  was  about  484,  proUibly  the  F 
hydrogen  line.  Since  Uecember  27  the  Dew  .star  has  always  ap- 
peared to  mc  orange.  lias  not  received  any  name  yet  ? 
Suaderland,  Jauiuaiy  26  T.  W.  Uackhouse 


kOhNFPS  RESEARCHF.S  OiW  PHOTO  CHEMI- 
CAL  PROCESSES  IN  THE  RETINA 

ON  Januanr  5,  Di;  W.  KiikiM^  Arefanr  of  Phjpiiology 
IB  the  UnivmlqroC  B«iddbw|,  ntd  befate  the  Nttnc^ 
birtBiiidi'llf<McftiiiAii  Wwtia,  of  Hciddbeif ,  a  p*pv  oidlled 
"ZwPboto-chemle  der  Nctriuwl^"  n  MIef  iatoat  10  thejplv- 
ahirt  ud  phyaiologiit,  that  I  tbhik  ■■  mbilnick  of  it  will  be 
•cceptriite  lo  the  icaden  of  Natuu. 

A  dmt  tine  rirnx,  BoU  (a  pupil  of  HhK  Sddta  aol  Dh  Boil- 
RejrflMiid*  «1m  now  ooauiet  the  dudr  of  Phjaiokcr  In  Roae) 
co—Bicited  te  tteBedio  Acedemy  flie  WHHwhelile  Bwt  flat  the 
ektmal  lajrer  of  the  letina.  /a,  the  kjrcr  of  rods  and  cones, 
poiiCMCi  in  all  living  animals  a  purple  colour.  During  life, 
aecaiding  to  Boll,  the  pecuHir  colour  01  the  retina  is  perpetoally 
bdng  destroyed  1^  the  light  which  penetrates  theej-e ;  derheeM, 
however,  restores  the  colour,  whieh  vanishes  for  ever  almoet 
immediately  after  death. ' 

The  wonderfully  tugi^estive  nature  of  Boll's  discoveiy  led 
Xuhne  to  repeat  his  observations ;  in  doing  so,  wbibt  be  has 
confirmed  the  fundamental  statement  of  BoU,  he  has  ascertained 
a  number  of  new  facts  of  great  interest. 

Kiibne's  observatioos  wcfe  made  on  the  retinae  of  frogs  and 
tabbi's.  In  the  6rst  place,  implidlly  relying  upon  the  statements 
of  Bolt,  be  examined,  as  soon  as  possible  after  death,  the  retinx 
of  aiuraals  whijh  had  been  kept  for  some  time  in  darkness.  1  le 
MOB  (Aund  that  the  beautiful  purple  colour  persists  after  death 
it  the  retina  be  not  exposed  10  light ;  that  the  bleaching  takes 
place  so  slowly  in  gas-light,  that  by  its  aid  the  retina  can  be  pre- 
pared and  the  changes  in  its  tint  deliberately  watched ;  tliat 
when  illnminated  \«  ith  monochromatic  sodium  light  the  purpk 
colour  does  not  disappear  in  from  twenty-ibar  to  tneatf^^ht 
hours,  even  though  decomposiiioo  have  set  in. 

These  first  observations  of  Kiihne  on  the  vision-purple  (&v4/«r- 
fur),  as  he  terms  it,  whilst  they  showed  that  the  disappearance  of 
the  colour  is  nut,  as  Roll  had  asserted,  a  necessary  concomitant  of 
death,  removed  many  of  the  difficulties  which  stood  in  the  way 
of  a  careful  investigation.  Carrying  out  his  preparations  in  a 
dark  chamber  illuminated  by  a  s(>diwn  flame,  Kiihne  was  able  to 
diacover  the  conditions  necessary  to  the  destructian  of  the  vision- 
purple  as  well  as  some  facts  relating  to  its  restOBMiom  or  renewal. 

As  long  as  the  purple  retina  is  kept  in  the  tell  Or  is  illumi- 
nated only  by  yellow  rays,  it  may  be  dried  upOB  %  fAtM  plate 
without  the  tint  changing  ;  the  colour  is  not  destrayeo^ strong 
solution  of  ammonia,  by  saturated  solution  of  common  salt,  or 
by  maceratiun  in  glycerine  for  twenty-four  honn.  On  the  other 
har.d,  a  temperature  of  too°  C  destroys  thecolonr,  andalcohd, 
glDc  al  acetic  acid,  and  itnmg  loletiaaef  Mdiom  iljpdcutepradnee 
the  gime  effect. 

Kiihne's  next  observations  were  directed  to  the  discovery  of 
the  influence  of  light  of  different  colour  upon  the  visioo-purple. 
It  wuuUI  appear  that  the  more  rtfrangible  rays  of  Uie  spectrum 
have  the  greatest  action,  and  that  the  red  rays  arc  as  inactive  as 

the  yellow. 

Kuhne  now  found  the  incorrectness  of  Boll's  assertion  that 
the  retina  of  the  eye  exposed  to  ordinary  daylight  doci 

not  exhibit  the  vision-purple,  for  on  preparing  the  eyes  of  ani- 
rtv\U  wliich  hail  just  been  exposed  to  light,  as  rapidly  ax  pauible 
in  the  chamber  illuminated  by  sodium  light,  he  ditcovered  that 
the  retina  was  of  a  beautiful  purpic.  It  was  only  when  eyes 
were  exposed  for  a  considerable  time  to  the  direct  action  of  the 
sun's  ra)s  that  a  fading  of  the  purple  colour  was  perceived. 

A  most  sui;t;tstive  experiment  now  threw  some  light  upon 
th-  c.rcuinsMtikcs  wliitli  ictaiil  tlic  dt-Lolorisation,  and  which 
rcstur,;  the  vision-purple.  The  tw  o  recently  extirpated  eyes  of  a 
fro^  Were  taken  ;  from  one  the  retina  was  removed,  whilst  an 
ciiuatorial  section  was  made  through  the  other  eye,  ao  as  to 
tJipo;e  the  retina  and  still  leave  it  in  situ.  Both  preparations 
were  exposed  to  diffuse  daylight,  until  the  isolated  retina  had 

■  sccuuntof  iJollf  rescarchei  i>  taken  froin  KOhna's  paper.  The 
latest  number  of  the  MfutUbtrichtt  of  the  Berlin  Academy  »l>tch  has  yet 
rochtd  ManchcMcr,  whieh  include*  the  P>fc««diiigs  for  ScMembcr  aad 
Noveaibcr,  decs  net  contara  BelTs  wmrionioa,  wtiicb  it  of  laiw  daM 
<}(«vcnbts  is)> 


lost  its  purpic  colour.  On  now  taking  the  o'hcr  preparation 
into  the  yellow  chamber  and  removing  the  retina,  it  was  found 
that  it<i  colour  yet  remainctl  :  it  was  Jitrk  ^id,  but  vw  hiwcfacd 
when  exposed  in  its  naked  condition  to  daylight. 

This  c\;iL-nnirnt  w.is  c  inh:rrie  i  by  others,  in  which  the  effect 
of  strong  sunin;ht  was  -siibstiluttd  for  lliat  of  diffuse  d.\ylight. 

But  the  most  curious  results  of  Prof.  Kuhne 's  experiments  have 
reference  to  the  restoration  of  the  vision-purple.  II  an  equntorial 
section  be  made  through  a  recently  extirpate<l  eye,  and  a  tlap  of 
retina  l>e  lifted  up  from  the  underlying  choroid  and  exposed  to 
light,  the  purple  colour  of  the  flap  will  be  destroyed,  whiht  the 
colour  of  the  of  the  retina  persists.  If,  however,  the  bleached 
portion  of  the  flap  be  carefully  replaced,  so  that  it  Is  again  in 
contact  with  the  inner  surface  of  the  choroid,  comple  restoration 
of  the  vision-purple  occurs.  I'his  restoration  is  a  function  of  the 
IkMig  choroid,  probably  of  the  living  retinal  cpithelitun  (1./.  of 
the  besagonal  pigment  cells,  which  used  formerly  to  be  described 
aa  a  fart  tA  the  choroid),  and  it  appears  to  be  independent  of  the 
black  pigment  which  the  retinal  epithelium  normally  contains.  As 
it  is  absolutely  dependent  upon  the  life  of  the  structures  which 
overlie  the  layer  of  rods  and  cones,  it  is  natural  that  it  should  be 
observed  to  occur  ka  a  longer  time  after  somatic  death  in  the 
frog  than  in  the  nlibit 

KUhne's  researches,  though  suggested  by  the  interesting  obscr- 
vatioo  of  Boll,  have  not  oiiiy  corrected  many  errors  which  that 
observer  had  committed,  but  have  led  to  the  discovery  of  facts 
which  add  immme^  to  the  impoftanoe  of  the  ■ewly'obaerved 
vision -purple. 

TtKf  mn  thown  that  the  living  relfaia  contains  a  sub* 
slaBoe  widdi  under  the  influence  of  light  undergoes  chemical 
changes,  wUch  vary  ht  intensity  aocoiding  to  the  intensity  and 
chaiicUr  of  At  Inuifneua  raya,  and  they  point  to  the  existence  of 
stractwee  ia  cooBCClteB  with  the  retina  which  as  lon^  aa  they  are 
alive  are  able  to  pravide  ftcsh  stores  of  substance  sensitive  to  light.^ 

Since  the  abnvc  accour.t  of  Kiihnc's  rcscirclio  \vas  writlen,  he 
has  pulillslicd  in  the  Ctiitrj'l'i'.tit  dfi  midkinniii.-n  H'tsitnukajtfn 
I  January,  1S77,  No.  3)  a  short  paper,  datc<l  January  15,  in  which 
he  announce-!  tlie  st.irtling  conhrmati  .n  to  his  previous  researches 
afforded  by  his  having  Ivi-n  able  to  obuiin  attual  imaj^et  on  tlu 
retina  whu  h  (vrresfi^ndi'd  witi  cl'jctlt  which  hud  i,,n  ,'ivi  d  at 
during!  I (\). 

The  discoveries  of  I'oll  ami  Kuhne  must,  as  the  latter  remarks, 
have  led  to  the  thought  that  after  all  there  might  be  some  truth  in 
the  stories  which  wc  all  have  heard  of  ini,iy;cs  ol  things  seen  m  death 
beinjj  lc;l  Lmiirsnlcd  upon  the  eye.  .\iler  his  lirst  researches 
Kiihne  endcavourol  over  and  over  again  10  observe  on  the  retina 
of  rabbits  bleached  spots  corre*pon<img  to  the  images  of  external 
objects,  but  his  endeavours  failed.  As  Kuhne  remarks,  aud  as 
all  readers  who  have  understoxl  his  cxperinienti  will  alio*-,  in 
oriier  to  obtain  a  permanent  jihotograph,  or,  as  he  terms  it,  i>/>.v- 
^rai'iti!:-,  the  ciTcct  of  the  would  have  to  be  w  prolor;.;e:i  or 
so  intense  as  to  destroy  the  bal.incc  l>ctween  the  destruction  o!  the 
vision-purple  and  the  power  of  the  retinal  epithelium  to  restore  it. 

Kuhne  took  a  coloured  rabbit  and  fixed  its  head  anii  one  of 
its  eye-balls  at  a  distance  of  a  metre-and-a-half  from  an  oi)enin)5 
thirty  centimetres  square,  in  a  window-shutter.  The  head  was 
covered  for  live  minutes  by  a  black  cloth  and  then  exposed  for 
three  minutes  to  a  somewhat  clouded  midday-sky.  The  head 
was  then  instantly  drcapitateii,  the  eye-ball  which  had  been 
cxjKJsed  was  rapidly  cx'.npatcd  by  the  aid  of  yellow  light,  then 
0(>cnei>,  and  instantly  ;i|LS!i^;cd  in  5  per  cent,  solution  of  alum. 
Two  minutes  after  lieaih  the  scc  jnd  eye-ball,  without  removal 
from  the  head,  W.IS  suLioCi-'i  to  f\.ir;.'y  the  :^..i:-e  processes  as 
the  first,  vi/.,  to  a  simil.ir  cxi  osurc  tu  the  iaiue  olncct,  then 
extirpation,  Ac. 

On  the  following  morning  the  milk-while  an  1  now  tougbeued 
retinae  of  both  eyes  were  c.irefuUy  isohued,  separated  from  the 
optic  nerve,  and  turned  ;  l/u-y  thc-n  c-thihitt-d  on  a  teautifm'  r^nc- 
r<d  ground  a  marly  s^jiuiri  sharp  miii^-e  u'll'i  .■h  srf.'y  i.  t.rn'J 
ed^a  ;  tkt  image  in  the  fim  r)Y  u\is  :..)inr,ch,it  r.  '.vr.v  m  /m,  ,;iid 
less  sharply  dtfineJ  than  tha!  m  \.  huh  was  frjatly 

white.     The  size  0/  the  ;w/.i^.v  /S  j/  ^  /<,j/<-r  than  i'ne 

tguare  mUlintetre. 

Prof.  Bnnsen  was  amongst  the  witnesses  of  this  beautiful 
experiment.  Akthur  Gamcf.K 

>  I  Kavc  repeated  all  the  BKira  important  ebacfvatiens  of  KOhac  wuh  the 
T"  ol  tetierai  Kamt,  ttmt»mim\ snd  wMl  dhssu  rf  two  nUiOi.  ofiikiih 
one  was  an  albino,  and  can  ciilirtir  eooSfB  bH  Ms  iMcrealiiic  ^s-  >a 

ordinary  dayli^hi,  ihe  purplc  rrd  colour  of  the  frog't  rclinj.  ami  ilt  sukwc- 
qucnl  dcsL>l  Jlis.itirjn.  rn.iy  Ik  in.jst  s.il  .»'.ii;lonly  iJcmun^'.r  i:r.|.  liic  utc  of 
tile  dark  chamber  illuminated  by  sodium  u,  bawcver,  utelul  m  cases  ti  ^tcre 

lha  JissiBisa  ti  iho^  has  w  fa  Bsadacwe  wiiheMev— A  & 
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ON  THE  PRECESSrONAL  MOTION  OF  A 
LIQUtD  » 

THE  formulas  expressing  this  motion  were  laid  before 
the  meeting  and  briefly  explained,  but  the  analytical 
treatment  of  tibcn  ms  icserved  for  a  more  mathematical 
paper  to  be  GoauMmictted  to  the  Section  oa  Satur- 
day. The  ckief  direct  of  the  present  commaoicatioo 
was  to  iBwintfie  eMpcriawaiefly  •  conclusion  fomi  this 
theory  which  bad  bcM  emoanced  by  the  author  in  hie 
opening  addreia  to  the  Section,  to  the  effect,  that,  if  the 
prriod  of  the  precession  of  an  oblate  spheroidal  rigid  shdl 
full  of  liquid  is  a  n-.uch  greater  multiple  of  the  loiational 
period  of  the  liquid  ihjii  any  diameter  <>(  the  spheroid  is 
of  tile  (htk  rence  between  the  j,'re:itest  and  least  diameters, 
the  prccessional  effect  of  a  given  couple  acting;  on  the  ( 
shell  is  approximately  the  same  as  if  the  whole  were  a  ' 
solid  rotatmg  with  the  same  rotational  velocity.  The  ' 
experiment  consisted  in  showing  a  liquid  gyrostat,  in 
which  an  oblate  spheroid  of  thin  sheet  copper  filled  with 
water  was  substituted  for  the  solid  fly-wheel  of  the  ordi- 
nary gyrostaL  In  the  instniment  actoally  exhibited,  the 
equatorial  dianeter  of  the  li(|nid  tbeli  exceeded  ^  polar 
axis  by  about  one-tenth  of  either. 

Supposing  the  rotational  speed  to  be  thirty  turns  per 
second,  the  effect  of  any  motive  wliich,  If  ac-ting  on  a 
rotating  solid  of  the  same  mais  atui  d.inciibions,  would 
produce  a  precession  having  its  period  a  considerable 
multiple  of  j  of  a  second,  must,  according  to  the  theory, 
produce  very  :ipproximateIy  the  same  precession  in  the 
thin  shell  tilled  with  liquid  as  in  the  rotating  solid. 
Accordingly  the  main  preccssional  phenomena  of  the  : 
liquid  g)  rostat  were  not  noticeably  different  from  those  of 
ordinary  solid  gyrostats  which  were  shown  in  action  for 
the  take  of  conparison.  It  is  probable  that  carefid  ob- 
servatioa  witbeiit  neasmement  night  show  yvrf  sensible 
diflcreoces  between  the  performances  of  the  liquid  and 
the  solid  gyraatat  in  the  way  of  nutational  tremors  pro- 
duced  by  striking  Uk  case  of  the  instrument  with  the 

fisL 

No  attempt  at  measurement  either  of  speeds  or  forces 
was  included  in  the  communication,  and  the  author 
merely  showed  the  liquid  gyrostat  ar,  a  rough  general 
illustration,  which  he  hoped  might  be  regarded  as  an  in- 
teresting illustration  of  that  very  interesting  result  of 
mathematical  hydro-lunetics  tlie  quasi-iigidity  prodnced 
in  a  ftictioinless  liquid  by  rotation. 

P.S  — Since  the  communication  of  this  paper  to  the 
Association,  and  the  delivery  of  my  opening  address 
which  preceded  it  on  the  same  day,  I  have  received  from 
ProC  Henry  Na  340  of  the  Smithsonian  Contnbutions  to 
Kooiriedge,  of  date  October,  1871,  entitled  **  Problems  of 
RotatMy  Motion  presented  by  the  Gyroscope,  the  Pre- 
cession  of  the  Equinoxes  and  the  Pendulum,"  by  Brevet 
Major-Gen.  |.  G.  Barnard,  Col.  of  Engineers,  U.S.A.,  in 
which  I  find  a  dissent,  from  the  portion  of  my  previously- 
published  statements  which  1  h.id  taken  the  0(  casion  of 
my  a  idress  to  coriec!,  expressed  in  the  following  terms  :  — 

"  1  do  iiu;  cunLjf  wiih  Sir  Williairt  1  iioiiison  in  the 
opinions  quoted  in  note  p.  38,  from  'I'homion  and  Tait, 
and  expressed  in  his  letter  to  Mr.  G.  Poulett  Scrope 
(Nature,  Feb.  i,  1872).  So  far  as  regards  fluidity,  or 
imperfect  rigidity,  within  an  tnflnitely  rigid  envelope,  1  do 
not  thinic  the  rate  of  precession  would  affected." 

Elsewhere  in  the  same  paper  Gen.  Barnard  speaks  of 
"the  practical  rigidity  confented  by  rotation."  Thus  he 
has  anticipated  my  correction  of  the  suiemenis  contabied 
in  my  paper  on  the  Rigidity  of  the  Earth,  so  far  as  regards 
the  tS(«\  of  interior  fluidity  on  the  preccssional  motion  of 
a  perfectly  rigid  ellipsoidal  shell  filled  with  fluid. 

I  regret  to  see  that  the  other  error  of  that  paper,  which 
1  corrected  in  my  Opening  addiesifliad  not  been  ooneetcd 

•  OMwuiBMadioSMdwAaTtUBiiiyi  AwtdaiiMi,  ThanAqn  8i»- 
Uaihw7,iSia 


by  Gen.  Barnard,  and  that  the  plausible  reasoning  which 
bad  led  me  to  it  had  also  seemed  to  him  convincing. 
For  asyself,  I  can  only  say  that  1  took  the  very  earliest 
opportnnitv  to  correct  the  erniis  after  I  found  them  to  be 
errars.  and  tliat  I  deqdy  regret  any  mischief  thqr  nay 
have  done  in  die  tmantime. 

Addendum.— Solid  and  Liquid  Gyrostats.— seiiid 
gyrostat  has  been  regularly  shown  for  many  years  in  the 


Natural  Philosophy  Class  of  the  University  of  Glasgow 
as  a  mechanical  illustration  of  the  dynamics  of  rotating 
solids,  and  it  has  also  been  exhibited  in  London  ard  Edin- 
burgh at  conversaziones  of  the  Royal  Societies  and  of  the 
Society  of  Telegraph  Engineers,  but  no  account  of  it  fi.is 
yet  been  published.  The  following  brief  description  and 
drawing  may  therefijM  efcn  DOW  M  acceptable  to  readers 
of  Nature  : — 

The  solid  gyrostat  consists  essentially  of  a  massive  fly- 
wheel possessing  great  moment  of  inertia,  pivoted  on  the 
two  ends  of  its  axS  in  bearings  attached  to  an  enter  case 
which  completdy  incloses  it  Fjg;  i  represents  a  sectioa 


by  a  plane  through  the  axis  of  the  fly<wiied,  and  Fig.  2 
a  section  by  a  plane  at  right-angles  to  we  axis  and  Cntong 
through  the  case  just  above  the  fly-wheel.  The  contain- 
ing case  is  fitted  with  a  thin  projecting  cd^Tc  in  the  plane 
of  the  fly-wheel,  which  is  called  the  bearing  edge.  IlS 
boundary  forms  a  rcguhr  curvilinear  polygon  of  sixteen 
sides  with  its  centre  at  the  ctn'.re  of  the  fly-wheei  Each 
aide  of  the  polygon  is  a  small  are  of  a  cirde  «f  radius 
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frreater  than  the  distance  of  the  corners  from  the  centre. 

The  friction  of  the  fly-whccl  would,  if  the  bearing-edge 
were  circular,  cause  the  case  to  roll  along  on  it  like  a 
hoop,  and  it  is  to  prevent  this  efTect  that  the  curved  poly- 

Sooal  form  di-scribed  above  and  represented  in  the  draw- 
le  is  given  to  the  bearirg-edge. 

TO  apin  the  solid  gyrostat  a  piece  of  stout  cord  about 
fiMy  feet  loog  and  a  place  wtee  a  dear  ma  of  about 


sixty  feet  can  be  obtained  are  convenient.  The  gyrostat 
haviag  been  placed  with  the  axis  of  its  fly-wheel  vertical, 
the  cmdiipMied  in  throaeh  an  aperture  in  the  ease,  two- 
aad'a^half  times  round  the  bobbin-shaped  part  erf  the 
shaft,  and  out  again  at  an  aperture  on  the  opposite 
side.  Having'  taken  care  that  the  slark  curd  is 
place<l  clear  of  all  obstacles  and  that  it  is  free  from 
kinks,  the  operator  holds  the  gyrostat  steady  so  that 
its  case  is  prevented  fronn  turning,  while  an  assistai.t 
pulls  the  cord  through  by  running,  at  a  gradualiy  in- 
creasing pace,  away  from  the  instrument,  while  hold- 
ing the  end  of  the  cord  in  his  hand.  Sufficient  tension  is 
applied  to  the  entering  cofd  to  prevent  it  from  slipping 
rourd  en      diaft.  In  tUa  way  a  very  gceat  angular 


^.  ,  I  z  mam  ♦ 


velocity  is  communicated  totlie  fly-wheel,  <<urF,cicnt,  in- 
deed, to  keep  it  spinning  for  upwards  of  twenty  minutes. 

If  when  the  gyrostat  has  been  spun  it  be  set  on  its 
bearing  cd^c  with  the  centre  of  gravity  exactly  over  the 
bearing  j>oint,  on  a  smooth  horizontal  plane  .such  .is  a 
piece  of  plate-glass  lying  on  a  table,  it  will  continue  appa- 
rently sutionary  and  in  stable  equUibrium.  If  while  it  is 
in  this  position  a  couple  round  a  horiiontal  axis  in  the 


plane  of  the  lly-wheel  be  applied  to  the  case,  no  dellee* 

tion  of  this  plane  from  the  vertical  is  pniduced,  but  it 
rotates  slowly  round  a  vertical  axis.  If  a  heavy  blow  with 
the  fist  be  given  to  the  side  of  the  case,  it  is  met  by  what 
seems  to  the  senses  the  resistance  of  a  very  stiff  elastic 
body,  and,  for  a  few  seconds  after  the  blow,  the  gyrostat 
is  in  a  state  of  violent  tremor,  which,  however,  subsides 
rapidly.  As  the  rotational  velocity  gradually  diminishes, 
the  rapidity  of  the  tremors  produced  by  a  blow  also 
diminishes.  It  is  very  curious  to  notice  the  tottering  con- 
dition, and  slow,  seeningly  palsied,  tremulousness  of  the 
gyroita^  when  Om  fly-wheel  lias  nearlv  ceased  to  spin. 

In  the  liqoid  gyrostat  the  fly-wheel  is  replaced  by  an 
oblate  sphettHd,  made  of  thin  ihcet  copper,  and  filled  with 
water.  The  ellipticity  of  this  shell  in  the  instrument  ex- 
hibited is  yV>  that  is  to  say,  the  equatorial  diameter 
exceeds  the  polar  by  that  fraction  of  either.  It  is  pivoted 
on  the  two  ends  of  its  polar  axis  in  bearings  fixed  in  a 
circular  rin;^  of  brass  surrounding  the  sphcio;d.  This 
circle  of  brass  is  rigidly  connected  with  the  curved  poly, 
gonal-bearing  edge  which  Ucs  in  the  equatorial  plane  of 
the  instrument,  thus  forming  a  frame-work  for  the  support 
of  the  axis  of  the  spheroidal  shell  In  Fig.  \  a  section  is 
represented  through  the  axis  to  show  the  eUiptictty^  and 
Fig.  4  gives  a  view  of  the  gyrostat  as  seen  from  a  pomt  in 
the  ytSaupSian.  of  the  axis.  To  prevent  accident  to  the 
shell  when  the  gyrostat  fiUls  down  at  the  cod  of  its  spin, 
cage  bars  are  fitted  round  It  in  such  a  way  that  no  plane 
can  touch  the  shell 

The  method  of  spinning  the  liquid  gyrostat  is  similar 
to  that  described  for  the  solid  gjrostat,  difl'eiing  only  in 
the  use  of  a  very  much  longer  cord  and  of  a  large 
wheel  for  the  purpose  of  pulling  it.  The  cord  is  first 
wriund  on  a  bobbin,  free  to  rotate  round  a  fixed  pin.  The 
end  of  it  is  then  passed  two-and-a-half  times  round  the 
little  pulley  shown  in  the  annexed  sectional  drawing,  and 
thence  to  a  point  in  the  circumference  of  the  large  wheel 
to  which  it  IS  fixed.  An  assistant  then  turns  the  wheel 
with  gradually  inoeasiag  velocity,  while  the  ftame  of  the 
gyrostat  is  finnly  hdd,  and  the  requisite  tension  applied 
to  the  emteting  ooid  to  prevent  it  from  slipping  round  the 
pulley.  William  Thomson 


REMARKABLE  PLANTS 
I.— Thk  Com  pass- Plakt. 

"  Laoh  M  thti  delicate  plint  that  lifu  it*  head  from  lb*  nradaw, 
tii'w  |t^  lra^c^  M  i^n  iiit  to  the  north,  u  true  %%  the  nugnat; 
It  iv  the  I  <'r:ipa-^\  pi.icit        the  finucr  of  (*o<l  hit  suspended 
Mc>c  on  lit  Iracile  lUlk,  to  direct  uic  traveUcT's  jounMy 
Omt  Um  M»lik%  pWhtM^  Inillcw  MM*  of  Ik*  danaR." 

LoMcrBLioir^  SmagtUtu. 

IT  has  long  been  known  that  there  grows  on  the 
prairie-lands  of  the  south-western  part  of  the  United 
States  of  America,  especially  Texas  and  Oregon,  a 
plant  which  has  the  peculiar  propeity  of  turning  its 
leaves  towards  the  north,  and  which  hence  serves  as  a 
magnet  to  the  traveller  when  no  other  means  is  available 
of  ascertaining  the  points  of  the  compass.  It  is  probable, 
however,  from  Longfellow's  description  of  it  as  a  "deli- 
cate plant  '  on  a  "IngUe  stalk,'  that  he  never  saw  it 
growing.  The  Compass-plant  is  a  memba  of  the  enor- 
mous natural  order  Compositse,  known  to  botanists  as 
suphmm  laemitUtm.  It  is  described  as  a  stout  perennial 
plant  from  three  to  six  feet  in  height,  widi  ovate,  deeply-  - 

Sinnatifld  leaves  and  large  yellow  heads  of  unisexual 
owers,  the  ray-florets  strap-shaped  and  female,  the  disc- 
florets tubular  and  male.  It  is  also  known  as  the  pilot- 
weed,  polar-plant,  rosin-weed,  and  turpentine-weed,  the 
two  last  names  being  derived  from  the  abundant  resin 
exuded  by  the  stem  ;  and  is  occasionally  to  be  seen  m 
English  gardens. 

The  **  polarity  "  of  the  leaves  of  this  singular  plant  has 
long  been  familiar  to  hunters  and  other  denizens  of  the 
fcaidc^  whok    when  lost  on  the  pnuiea  in  dark  nights, 
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easily  get  their  bearinf^s  by  feeling  ^he  direction  of  the 
Icavc-s."  Rut  the  first  occasion  oa  which  it  was  brought 
under  the  notice  of  scicntitic  men  appears  to  have  been 
in  communications  addrrsscd  to  the  National  Institute 
at  Washington  in  August,  1842,  and  January,  1843,  by 
tieneral  Alvord.  The  accuracy  of  his  statenient  having 
been  questioned,  the  General  presented  another  communi- 
cation at  the  second  meeting  of  the  American  Association 
for  the  Advancement  of  Science,  held  at  Cambridge,  Mast., 
fai  Ancoat,  1849,  in  which  he  coofinaa  his  own  obaerva- 
tions  by  those  of  other  cAceai  all  egtediig  in  the  con- 
clusion that  the  nufieal  leaves  of  the  plant  really  present 
their  edges  north  and  south,  while  their  faces  are  turned 
east  and  west,  the  leaves  on  the  developed  stems  of  the 
flowering  plant,  however,  taking  rather  an  intermediate 
position  between  their  normal  or  symmetrical  arr.inge- 
mcnt  ami  iheir  peculiar  meridional  position.  For  the 
(oUowinj;  [larticulars  respecting  the  phenomena  exhibited 
by  tlie  compass-plant  we  arc  indebted  mainly  to  a 
paper  by  Mr.  W.  F.  Whitney,  read  before  the  Harvard 
Natnral  History  Society  amt  printed  in  the  Awmriaut 


THe  Ccmpju-plant  {Sil^Mm  latmmtumy 


Naiurttlut  for  March,  1871,  and  to  some  subsequent  notes 
ProC  Asa  Gray  and  Mr.  Thos.  Meehan. 
The  cause  of  the  ordinary  position  of  the  leaves  of 
most  plants,  one  surface  being  directed  towards  the  sicy 
and  the  other  towards  the  earth,  is  generally  believed  to 
be  a  difference  in  the  sensitiveness  to  light  of  the  two 
surfaces,  the  epidermal  tissue  of  the  upper  hdng gene- 
rally denser  and  less  pervious  to  light  than  that  01  the 
under  surface.  It  is  possible  also  that  something  may 
be  due  to  the  fact  that  the  un<icr  surface  of  the  leaf  is 
almost  always  more  copiously  furnished  with  stomatcs  or 
"breathing  pores,"  as  they  are  often  inaccurately  termed, 
minute  orifices,  which  serve  to  promote  a  aiffusion  of 
gases  between  the  external  air  and  the  intercellular  cavi- 
ties within  Ac  tisrae^  end  espedally  an  abundant  exhala- 
tion of  aqueous  vapour.  A  mictoicopical  examination  of 
die  knves  of  the  compass-plant  Aowi  tiiat  the  siracture 
of  the  qidennal  tissue  of  the  two  surfiues  is  similar, 
and  also  that  the  number  of  stomates  in  each  corrc- 
nonds,  affording  in  this  respect  a  cmttnit  lo  other  allied 
mdes  of  the  geaos  Siipkium,  wUdi  io  «ot  e^ibit 
OephcBonenoo  of  potaiiqrt  ^     «lKMe  leave*  Ae 


stomates  were  found  to  be  from  two  to  three  times  as 
numerous  on  the  under  as  on  the  up|)er  surface.  If, 
ihcrclore,  the  object  to  be  gained  is  an  ecjual  sensi- 
■iv  i  i  Ks  to  light,  it  is  obvious  that  the  two  surfaces  will 
receive  an  equal  mean  amount  of  light  during  the  twenty- 
four  hours,  if  they  face  the  east  and  the  west,  rather  than 
if  tbqr  face  the  north  and  the  south,  or  the  earth  and  the 
sky.  An  attempt  has  also  been  made  to  explain  the 
phenomenon  of  polarity  by  cunents  of  electrici^  induced 
Dy  the  necnliar  chemical  conpoeition  of  the  sahitaaces 
seemed  hy  the  stem  and  the  knvea,  hot  not  with  nnich 
suceesL 

In  a  recent  communication  to  the  Academy  of  Natural 
Sciences  at  I'hiladclphia,  Mr.  Meehan  says  that  those 
who  affirm  th.it  the  leaves  are  directed  to  the  north, 
and  those  who  s.iy  that  there  is  no  such  tendency,  are 
both  right.  He  w.iiclHtl  a  pl.mt  in  liis  own  garden,  and 
observed  the  unmistakable  northern  tendency  in  the 
leaves  when  they  first  came  up,  and  until  they  were  large 
and  heavy,  when  winds  and  rain  bore  them  in  different 
directions,  and  they  evidently  had  not  the  power  of  regain- 
ing the  points  lest.  It  would  appear,  therefore,  to  depend 
on  die  season  sdaen  the  ebeervatioo  is  made  wheAer  the 
leaves  are  aeoi  to  hear  notthwarda  or  not 

The  sane  observer  records  also  the  foDowmg  facts 
srith  regard  to  the  flowers  of  the  compasai)lant  The 
expansion  of  the  my-tlorets  in  August  was  observed  to 
b^in  at  daybreak,  4  A.M.  ;  forty  minutes  afterwards  the 
florets  of  tbe  disc  began  to  open,  and  the  whole  of  the 
corollas  were  expanded  in  about  three-quarters  of  an 
hour,  after  which  there  was  no  further  growth  m  the 
corollas.  The  stamens  and  j)istils  were  gradually  pro- 
truded beyond  the  corolla,  and  the  lengthening  of  the 
stamens  ceased  at  6  a  m.  Alter  6.20  no  further  growth 
was  noticed  in  the  flowers.  Later  on  they  were  visited 
hy  insects,  causing  the  detachment  of  the  florets  of  the 
disc,  and  the  scattering  of  tfaepollen  on  to  the  ray-florets, 
whidi  were  thus  fetOned.  There  appear,  in  fact,  to  be 
three  phases  of  growth,  with  a  slight  rest  between  each, 
the  pistil  taking  the  most  time,  then  the  stamens,  and  the 
corolla  the  least  ;  but  the  whole  growth  of  the  day  is 
included  within  two  hours. 

The  geographical  range  of  the  plant  is  Stated  to  l>c 
from  Texas  on  the  south  to  Iowa  on  the  north,  and  from 
Southern  Michigan  on  the  cast  to  500  or  4</3  miks  west 
of  Missouri  and  Arkansas.  Its  chief  habitat  is  rich 
prairie  land.  Our  illustration  is  taken  partly  from  the 
plate  in  Jacquin's  "  Eclopae,"  the  only  good  drawing  of 
the  plant  published,  assisted  by  comparison  with  dried 
qwTilpenf  m  the  Kew  Herbarium.  A.  W.  B. 


EXPERIMENTS  WITH  THE  RADIOMETERS 

II. 

HAVING  ascertained  that  the  .iction  of  the  radio- 
meter was  due  to  the  internal  movement  of  the 
molecules  of  the  rciiJual  K'I^.  it  becime  important  to 
obtain  as  much  information  as  possible  rcbpc*  tmg  the 
ph>sical  properties  of  this  residue. 

In  the  apparatus  constructed  for  this  purpose  a  vertical 
I  plate  is  suspended  by  a  glass  t'lbrc,  which  it  twists  in 
opposite  directions  alternately,  instead^  of  continuously 
!  rotating  in  one  direction,  as  in  the  ordinary  radiometer. 

Attached  to  this  apparatus  there  is :— a,  a  sprengel  pump  \ 
\  i,  an  arrangement  for  producing  a  chemical  vacuum ;  e, 
a  lamp  with  scale,  on  wnich  to  oDierve  the  Imninons  index 
reflected  from  a  mirror ;  </,  a  standard  candle  at  a  fixed 
I  distance  ;  and  a  small  vacuum  tube,  with  the  internal 
ends  of  the  platinum  wires  close  together.  I  can  there- 
fore take  observations  of— 

I.  The  logarithmic  decrement  of  the  arc  of  oscillation 
when  under  BO  infloGMe  of  ladiathm. 

*  CHdmNdftmp.  Mr.. 
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2.  The  successive  swings  and  final  liellection  when  a 
c  iridic  shines  on  one  end  of  the  blackened  bar. 

3.  The  appearance  of  the  induction  spark  between  the 
platinum  wires. 

I  measures  the  viscosity  of  the  gas  ;  1  enables  me  to  cal- 
culate the  force  of  radiation  of  the  candle ;  ud  J  enables 
me  to  fonn  an  idea  of  the  progress  of  the  vacuum  accordiog 
as  the  interior  of  the  tube  becomes  imiformly  luminoiM^ 
Striated,  luminous  at  the  poles  only,  or  Uaac  and  non- 
oonducttng;  The  movement  It  ttairted  bjr  rotatiBK  the 
whole  appafatna  through  a  small  angle,  and  the  obMrva- 
tion  consists  in  noting  the  successive  amplitudes  of 
vibration  when  the  instrument  is  left  to  itself,  a  mirror 
and  spot  of  light  being  employed  for  this  purpose.  The 
amplitudes  form  a  decreasing  series,  with  a  regular 
logarithmic  de(  rement.  Up  to  the  point  at  which  the 
vacuum  is  apparently  equal  to  a  Torricellian  vacuum,  the 
logarithmic  decrement  is  nearly  const.mt ;  but  as  the 
exhaustion  proceeds  beyond  this  point,  it  becomes sooaller, 
and  the  force  of  repubion  approaches  a  maximum ;  vhen 
the  kgaridunic  decrement  is  about  one  fourth  of  what  it 
was  at  die  commenoemeot,  the  force  of  lepidsioa  begins 
to  diminish,  and  at  much  higher  exbanatioDS  it  nearly 
ceases. 

I  have  experimented  with  different  gases  in  the  appa- 
ratus, and  by  means  of  a  McLeod  gauge  attached  to  a 
mercury-pump,  I  have  been  able  to  measure  the  atmo- 
spheric pressure  at  any  desired  state  of  exhaustion.  F  roin 
the  results  of  the  measurements  of  the  force  of  repulsion 
and  of  the  viscosity  of  the  residual  gas,  I  have  plo:ted  the 
observations  in  curves,  which  show  how  the  viscosity  of 
the  residual  gas  ia  tdated  (o  the  fiicoe  of  tcpnlnon 
exerted  by  mUation. 

I  have  supposed  my  scale  to  be  1,000  metres  long,  and 
to  represent  one  atmoapbefe.  Each  millimelii^  therdbce, 
stands  for  the  millionth  of  an  aitmaapherei 

When  the  residual  gas  is  air,  the  viscoeity,  measured 
by  the  logarithmic  decrement  of  the  arc  of  oscillation,  is 
practically  consunt  up  to  an  exhaustion  of  250  milHonths  ' 
of  an  atmosphere,  or  o'lg  mtllim.  of  mercury,  having  only 
diminished  from  01 26  at  the  normal  pressure  of  the 
atmosphere,  to  o' 1 1 2.  It  now  begins  to  fall  off  and  at 
01  of  a  millionth  of  an  atmosphere  the  logarithmic  decre- 
ment has  fallen  to  about  001.  Simultaneously  with  this 
decrease  in  the  viscosity,  the  force  of  repulsion  exerted 
on  a  black  surface  by  a  standard  light  varies.  It  in- 
creases very  slowly  till  the  exhaustion  has  risen  to  about 
70  millionths  of  an  atmosptiere;  at  about  40  milUonths 
the  force  is  at  its  maximum;  nod  it  then  daln  very 
rapid^  till  at  o'l  millionth  of  an  ntmoepihefe  it  it  lest 
than  one-tenth  of  its  manmunu 

When  the  residual  gas  is  oxygen  the  logarithmic  decre- 
ment is  0*126  at  the  atmospheric  pressure,  and  at  2  mil- 
lionths of  an  atmosphere  it  is  0  0;.  The  force  of  repulsion 
m  oxygen  increases  very  steadily  up  to  an  exhaustion  of 
about  40  millionths  of  an  atmosphere  ;  it  is  at  its  maxi- 
mum at  about  30  millionths,  and  thence  declines  very 
rapidly. 

It  is  not  necessary  to  get  so  high  an  exhaustion  with 
hydno^n  as  with  other  gases  to  obtain  considerable 
repulsion.  The  viscosity  at  the  normal  pressure  is  measured 
by  a  logarithmic  decrement  of  0  063  ;  at  50  millionths  it 
is  0*04^  when  it  rapidly  siidca.  The  foioe  of  lepttlaien  it 
very  great  in  a  hydrogen  vacuum  Ixing,  in  comparison 
with  the  maximum  in  an  air  vacuum  as  70  to  41. 

Carbonic  acid  has  a  viscosity  of  about  001  at  the 
normal  pressure,  bciii};  between  ;iir  and  hydrogen,  but 
nearer  the  former.  The  force  ol  repulsion  does  not  rise 
very  hifjh  and  soim  falls  oil'. 

A  lon;^  scric:^'  of  ohiervations  have  been  taken,  at  dif- 
ftrerit  de.-.rees  of  exhaustion,  on  the  conductivity  of  the 
residual  gas  to  the  spatk  from  an  induction  coiL  Work- 
ing with  air  I  find  that  at  a  pressure  of  about  40  millionths 
ot  an  atmosphere,  when  the  repulsive  force  it  near  its 


maximum,  a  spirk,  whose  strikin;^  distance  at  the  normal 
pressure  is  half  an  inch,  will  illuminate  a  tube  haviog 
terminals  3  millimetres  apart.  When  1  push  the  ex- 
haustion further  the  A  inch  spark  ceases  to  pass,  but  a 
i-inch  spark  will  still  illuminate  the  tube.  As  I  get 
nearer  to  a  vacuum  more  power  is  required  to  drive  the 
spark  through  the  tube,  but,  at  the  highest  exhaustions,  1 
can  still  get  traces  of  conductivity  when  an  induction 
coil,  actuated  with  live  Grove's  cells,  and  capable  of 
giving  a  6-iBdi  spark,  is  uaed. 

When  so  powerful  a  spark  is  employed  it  aometimet 
happens  that  the  glass  is  perforated,  thus  causing  a  very 
slight  leakage  of  air  into  the  apparatus.  The  logarithmic 
decrement  now  slowly  rises,  the  repulsive  force  of  the 
randle  increases  to  its  maximum  and  then  slowly  dimi- 
nishes to  zero,  the  logarithmic  decrement  continuing  to 
use  till  It  shows  that  the  internal  and  external  pucMoie 

;irc  idcniicaL 

In  preparing  experimental  radiometers  I  prefer  to 
exhaust  direct  to  one  or  two  millionths  of  an  atmosphere. 
By  keeping  the  apparatus  during  the  eihaustiow  in  a  hot 
air-bath  heated  to  about  300*  C.  for  aoinc  hours,  the 
occluded  gaeet  are  driven  efl  from  the  interior  surface  of 
the  glass  and  the  fly  of  the  radiometer.  Hm  whole  b 
then  allowed  to  cool,  and  attenuated  air  from  the  air-trap 
is  put  in  in  small  quantities  at  a  time,  until  the  McLeod 
gauge  shows  that  the  best  exhaustion  for  sensitiveness  is 
reached  ;  if  necessary,  this  point  is  also  ascertained  by 
testing  with  a  candle.  In  this  manner,  employing  hydro- 
gen instead  of  air  for  the  gaseous  residue,  and  using 
roasted  mica  vanes  at  an  angle  with  the  axis,  1  can  get 
very  considerably  increased  sensitiveness  in  radiometers. 
1  am  still  unable,  however,  to  get  them  to  move  in  moon- 
light, while  my  sensitive  toraion  balance  does  easily. 

1  have  tried  many  experiments  with  the  view  of  putting 
the  theory  I  have  rmired  to  in  my  former  paper 
(Natur^  voL  XV.  py  224)  to  a  dediive  teat.  The  re> 
pulsive  loroe  being  due  to  a  molecular  disturbance 
causing  a  reaction  between  the  fly  and  the  glass  case 
of  a  radiometer,  it  follows  that,  other  things  being 
equal,  the  fly  sliould  revolve  faster  in  a  small  bulb 
than  in  a  large  one.  I  therefore  constructed  a  double 
r  uhonietcr  which  shows  this  fact  in  a  very  satisfactory 
manner.  It  consists  of  two  bulbs,  one  lar^'e  and  the  other 
small,  blown  together  so  as  to  have  a  wide  passage  be- 
tween them.  In  the  centre  of  each  bulb  is  a  cup,  held  in 
its  place  by  a  glass  rod,  and  in  the  bulbs  is  a  small  four- 
armed  fly  with  roasted  mica  discs  blacked  on  one  side. 
The  fly  can  be  lialanced  on  either  cup.  In  the  smaller 
bulb  ttiere  is  about  a  quarter  of  an  inch  bettreea  tlw 
vanes  and  the  glass,  whiut  b  die  larger  cup  there  Is  a 
space  of  half  an  inch.  The  mean  of  several  experiments 
shows  that  in  the  small  bulb  the  fly  rotates  about  50  per 
cent  faster  than  in  the  latfe  bulbwhCB  expoSCd  tO  the 
same  source  of  light. 

One  of  the  arms  of  another  radiometer  was  furnished 
with  roasted  mica  discs  blacked  on  alternate  sides.  The 
oiher  arm  was  furnished  with  clear  mica  discs.  The  two 
I  arms  were  pivoted  independently  of  each  other,  and  one 
I  of  them  waafiimished  with  a  minute  fragment  of  iron,  so 
that  by  means  of  a  magnet  I  could  bring  the  arms  in  con- 
tact, the  black  surface  of  the  mica  then  having  a  clear 
plate  of  mica  in  front  of  iu  On  bringiag  a  lighted  candle 
near  die  inttrament  and  aliowiiv  it  to  tUne  through  the 
clear  plate,  on  the  blackened  mica,  the  dear  plate  is  at 
once  driven  away,  till  the  arm  sets  at  right  angles  to  the 
other. 

Two  currents  of  force,  acting  in  opposite  directions, 
can  exist  in  the  same  bulb.  I  have  prepared  a  double 
radiometer  in  which  two  tl\  s  are  pi\  oted  one  over  the 
other,  and  having  their  blackened  sides  turned  in  opposite 
directions.  On  bringing  a  lighted  candle  near  the  flys 
rotate  in  opposite  directions. 
Eaperiment  shows  that  the  molecular  distarbance 
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which  constitutes  the  focee  can  be  reflected  from  a 
{due  siur&ce  ia  such  a  manner  aa  to  diange  its  direc- 
doa.  A  two^dliG  radiometer  was  made  having  flat  opaque 
nUca  diics  blacked  on  one  side.  In  firont  of  the  black 
surface  of  the  mica  and  about  a  millimetre  off,  is  fixed  a 
larger  disc  of  thin  clear  mica.  On  brin}:;ing  a  candle  near, 
the  molecular  pressure  strcaminjj  from  the  black  surface 
is  c,iuj;ht  by  the  clear  plate  and  thrown  back  again, 
causing  pressure  behind  insitead  of  in  front,  and  the  re- 
sult is  rapid  rotation  in  the  nt'^^ative  divCCtiOB,  tlie  black 
side  now  moving  towards  the  lij^ht. 

The  above  actions  can  be  explained  on  the  "  evapo- 
ration and  condensation  "  theory,  as  well  as  by  that  of 
mcdecular  movement.  I  therefore  devised  the  foUowing 
test  to  decide  between  these  two  theories.  A  radiometer 
has  its  four  discs  cat  of  very  clear  and  tMa  plates  of  mica 
and  these  are  mounted  in  a  somewhat  large  bulb.  At 
the  side  of  the  bulb  in  a  vertical  plane,  a  puUe  of  mica, 
blacked  on  one  side,  is  fastened  in  such  a  position  that 
carli  clear  vane  in  rotating  shall  pass  it,  leavinjj  a  spare 
between  of  about  a  millunetre.  If  a  candle  is  brou,L;iit 
near,  and  by  means  of  a  shade  the  lij^ht  is  allowed  to  f  ill 
only  on  the  clear  vanes,  no  motion  is  produced  ;  but  if  the 
light  shines  on  the  black  plate  the  fly  instantly  rotates  as 
if  a  wind  were  issuing  from  this  surface,  and  keeps  on 
moving  as  long  as  the  light  is  near.  This  could  not 
happen  on  the  evaporation  and  condensation  theory,  as 
tlus  requires  that  the  light  should  shine  intermittently  on 
the  Uack  smface  in  order  to  keep  up  continuous  move- 
ment 

The  experiments  with  the  double  radiometer  of  different 
sizes  shov.\.d  th.u  the  nearer  the  absorbing  surface  was  to 
the  t;lais  the  greater  was  the  pressure  produced.  To  test 
this  point  in  a  more  accurate  manner  a  torsion  balance 
was  titled  up  with  a  glass  suspendmg  fibre  and  a  rcflcctinkj 
mirror.  At  one  end  of  the  beam  is  a  disc  of  roasted  mica 
blacked  on  one  side.  In  front  of  this  black  surface,  and 
parallel  to  it,  is  a  plate  of  clear  mica  so  arranged  that  its 
distance  from  the  Uack  surface  can  be  altered  as  desired 
at  any  degree  of  cxbtnstion  without  interfering  with  the 
vacuum.  This  apparatus  has  proved  that  vdien  light  falls 
on  the  Mack  surface  molecular  pressure  is  set  up,  what- 
ever be  the  degree  of  exhaustion.  A  large  series  of  obser- 
vations have  been  taken  with  it  with  the  result  of  no*,  only 
supplying  important  data  for  future  consideration,  b.i:  of 
clearing  up  many  anomalies  which  were  noliceJ,  an  J  of 
correcting  i;i.t:iy  errors  into  which  I  was  led  at  earlier 
Stages  of  the  research.  Among  the  latter  may  be  men- 
tioned the  speculations  in  which  I  indulged  as  to  the 
pressure  of  sunlight  on  the  earth. 

I  now  tried  similar  experiments  to  the  above,  using  the 
best  conductors  of  heat  instead  of  the  worst  A  radio- 
meter, the  fly  of  wliich  ismadeof  metallic  plates  perfectly 
flat  and  lampblackedon  one  side,  is  much  less  sensitive  to 
light  than  one  of  mica  or  pith  ;  but,  as  I  proved  in  a  p  tper 
sent  to  the  Royal  Society  in  January  last  year,  it  is  more 
sensitive  to  dark  heat,  which  indeed  causes  the  blact:  face 
of  a  metal  radiometer  rapidly  to  rotate  in  a  negative  direc- 
tion, the  black  continuing  to  advance  until  the  tempera- 
ture has  become  uniform  throughout  ;  but  as  soon  as  the 
source  of  heat  is  removed  the  fly  commences  to  revolve 
with  rapidity  the  positive  way,  tto  bladc  retreating  as  it 
would  if  light  shone  on  it. 

Experiments  with  discs  of  aluminiuin,mounted  diamond- 
wise  and  turned  up  and  folded  at  dinereDt  angles,  show 
that  shape  haa  even  a  stronger  tnfliience  than  colour. 
A  convex  bright  surface  is  strongly  repelled,  whilst  a  con- 
cave black  surface  is  not  only  not  repelled  by  radiation, 
but  is  actually  attracted. 

Carefully-shaped  cups  of  gold,  aluminium,  and  other 
nietals,  have  been  tried,  as  well  as  cones  of  the  same 
materials.  If  a  two-disc,  cup-shaped  radiometer,  facing 
opposite  ways  ancl  both  sides  bright,  is  exposed  to  a 
standard  candle  3*5  inches  off,  the  fly  rotates  continuously 


at  the  rate  of  one  revolution  in  ^'37  leconds.  A  screen 
placed  in  firont  of  the  concave  side  so  aa  to  let  the  light 
shine  only  on  the  convex  snriace^  the  iMter  b  repelled, 
causing  continuous  rotation  at  the  rate  of  one  revolutioa 

in  7*5  seconds.  When  the  convex  side  is  screened  off  so 
as  to  let  the  light  strike  only  on  the  concave  side,  con- 
tmuous  rotation  is  produced  at  the  rate  of  one  revolution 
in  6  y5  seconds,  the  concave  side  being  attracted. 

These  experiments  show  that  the  repulsive  action  of 
radiation  on  the  convex  side  is  about  equal  to  the  attrac- 
tive action  gradation  on  the  concave  side,  and  that  the 
double  speed  with  which  the  fly  moves  when  no  screen  is 
interposed  is  the  sum  of  the  attractive  and  repulsive 
actions. 

With  a  two-disc,  cup-shaped  aluouoium  radiometer  as 
above,  lampbhdBed  on  the  concave  sorfiues,  the  action 
of  light  is  reversed,  rotation  taking  place,  the  bright  con- 
vex side  being  repelled  and  the  black  concave  attracted. 
When  the  light  shines  only  on  the  bright  convex  side  no 
movement  is  produced,  but  when  it  shines  only  on  the  black 
concave  side  this  is  .ittracted,  producing  rotation. 

Light  shining  on  a  cup-shaped  radiometer  similar  to 
the  above,  but  having  the  convex  side  black  and  the  con- 
cave bright,  causes  it  to  rotate  rapidly,  the  convex  black 
being  repelled.  No  movement  is  produced  on  letting  the 
light  shine  on  the  bright  concave  surface,  but  good  rota- 
tion is  produced  when  onfy  the  black  convex  surfiwe  is 
illuminated* 

Widi  a  cup- shaped  radiometer  like  the  above,  but 
blacked  on  both  sides,  a  candle  causes  rapid  rotation, 
the  convex  side  being  repelled.  On  shading  off  the  light 
fr  :ri  the  concave  side  the  rotation  continues,  but  much 
more  slowly  ;  on  shading  off  the  convex  side  the  concave 
is  strongly  attracted,  causing  rotation. 

Kadioii'.ctcrs  have  also  been  made  with  cups  and  cones 
o;  plain  mica,  roasted  mica,  pith,  paper,  &c,  and  they 
have  been  made  either  plain  or  blacked  on  one  or  both 
surfaces.  These  have  also  been  balanced  against  each 
other,  and  against  metal  |ilat<^  caps,  and  cones.  The 
results  are  ofconsideEable  mterest  but  too  complicated  to 
eqdain  without  muncnms  ^Bacnrnt.  Tlie  broad  facts 
arecontabied  in  the  alMve  soections  from  my  experi- 
ments. 

Some  of  the  phenomena  produced  by  the  action  of 
light  on  the  cup-shaped  \  anes  of  a  radiometer  may  be 
explained  on  the  assumption  that  the  molecular  pressure 
acts  chiefly  in  a  direction  normal  to  the  surface  of  the 
vanes.  A  convex  surface  would  therefore  cause  greater 
pressure  to  be  exerted  between  itself  and  the  inner  surface 
of  glass  than  could  a  concave  surface.  But  it  is  not  easy 
to  see  how  such  an  hypothesis  can  explain  the  bdiavioor 
of  those  instmoients  where  the  action  of  the  bright  convex 
surface  more  than  overcones  the  superior  absorptive  and 
radiating  power  of  the  concave  black  surface ;  and  the 
explanation  appears  to  fill  to  account  for  the  powerful 
attraction  which  a  lighted  c:ind!i  is  seen  to  exert  on  tlie 
concave  surfaces  in  other  instruments. 

The.se  Lxperniienls,  interpreted  by  the  light  of  the  dyna- 
mical theory  given  in  my  last  communication,  explain 
very  clearly  how  ii  was  that  I  obtained  such  strong 
actions  in  my  earlier  experiments  when  using  white  pith, 
and  employing  the  finger  as  a  source  of  heat;  and 
how  it  happened  that  I  did  not  discover  for  some  time 
that  dark  heat  and  the  luminous  rays  were  essentially 
different  in  their  actions  on  black  and  white  swrfarffc 
Rays  of  high  intensity  pass  through  the  glass  bulb  with- 
out warming  it }  they  then,  falling  on  the  white  surface^ 
are  simply  reflected  off  again  ;  but,  falling  on  the  black 
surface,  they  are  absorbed,  and  raising  its  temperature, 
produce  the  molecular  disturbance  which  causes  motion. 
Rays  of  low  intcnsitv ,  however,  do  not  pass  through  the 
glass  to  any  great  extent,  but  being  absorbed,  raise  its 
temperature,  This  w.irmed  spot  of  glass  now  becomes 
the  rq>elling  body  through  the  intervention  of  the  mole- 
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cules  rebounding  from  it  with  a  ;.rcatLr  VLlocity  than  that 
at  which  they  struck  it.  The  molecular  pressure,  there- 
in  this  case  streams  from  the  inner  surface  of  the 
wann  spot  of  glass  on  which  the  heat  rays  have  fallcD, 
and  repds  whatever  hqipens  to  be  in  finit  of  ^te 
incepective  vt  the  oolMir  of  its  auiftce. 

WnXUM  CliOOKBS 


THE  SPONTANEOUS  GENERATION 

QUESTION 

T^WO  contributions  have  recently  been  ma<1e  to  this  subject 
throu^'h  the  litiyal  Society  by  Dr.  \V.  Roberts  .-in<l  Prof. 
Tyn  l..!'.    I  'l.  Kobcrib's  communication  is  a-.  -.  ^ - 

In  a  rcccnl  cdiumuiticatian  to  the  Ro>nl  Society,  Dr.  l;.istian  - 
hrou^jlit  forivard  suiiie  t\;ieritnents  to  show  tl.ii"  while  .in  aciit 
urine  usually  rciiiailis  barren  after  bcinp  buili  li  a  few  minu;t  •. 
the  same  urine  becumes  fertile  when  simiUily  treated,  if  [uc- 
Viou>ly  neutralised  or  rcnilercd  alkaline  by  h(iur>r  (lotas'.i, 
especially  if  it  be  afterwards  maintained  at  a  ter.i|  eraturc  of 
115°  F.  or  122*  F.  In  this  respect  urine  only  conforms  to  the 
general  role  observed  by  myself  and  furmuliicJ  in  my  previous 
communication  to  the  Soci^  *— that  "  slightly  alkaline  liquids 
were  always  num  dificvlt  to  sttiiUM  (bf  hwt)  than  aUihtly 

acid  liquids." 

This  difTcrcnce  came  out  stnjn(;cst  in  my  own  experiiiK'iits  in 
the  case  of  hay-infusion — the  acid  infusion  invariably  remainin.: 
barren  after  a  few  minutes'  boiling,  an'l  tlie  neutralised  infu<.ti'ii 
invariably  becoming  fertile  after  a  similar  boiling.  AccordiD);ly 
I  utilised  hay-infuKion  to  determine  ihe  c.i;::  e  of  the  diflfcrence  in 
question.  It  could  evidently  only  be  <lue  to  one  of  two  things — 
either  (I)  the  ehaiifje  of  reaction  enabled  germs  prc-cxistini;  ir. 
the  infusion  to  survive  the  ebullition  ;  or  (2)  the  iidilition  of  lln^ 
alkali  exercised  a  positive  influence  ir.  exciting  a  Jc  nc:  gcni 
tion  of  orjjanisms.  To  decide  which  of  these  two  intci  [rctatiun.H 
was  the  true  one,  an  exprriment  was  coti;iivcd  in  which  the 
liquor  potajsa.'  could  b;  added  to  the  infu;  ion,  not  before,  1  ut 
after  it  had  been  boiled,  and  thereby  reiitiertd  pennanentiy  sterile. 
\Vlien  added  in  this  wny,  I  found  that  liquor  potassx  had  not 
any  [lowcr  ti>  e.x^ili.-  |.;  .irir.ii;ili>:r..  The  infusions  inv.inalily  le- 
niained  barren  when  twt.  ;Uh;sli  was  added  tn  them  afttv  the)  liAd 
been  sterilised.  I  therefore  concluded  that  t!jc  i  licet  ni'  the 
change  of  reaction  Cfusiilcd  simidy  in  tnahlinj^  prc-existin;^ 
germs  to  survive  a  bnrf  cl  uII.'.mh.  Dr.  l?astian,  in  rciieatiiig 
this  experiment  in  the  c.xse  of  uimc.  arrived  at  an  opj.oMtc  con- 
clusion :  he  found  that  whether  the  alk.ili  w.i-s  added  bclor'-  orafur 
ebullition  he  obtained  the  same  result — the  urine  in  both  cases 
bcc.imc  ferlilp  ;  nr  d  he  co:i:I  :dcd  that  the  alkali  had  a  positive 
power  of  jinimoliisf^  the  oii|_;in  f)f  organisms  in  the  urine. 

This  experiment,  if  properly  j  crfurmtd,  is  obviously  a  crucial 
one,  and  it  is  recognised  as  such  by  Dr.  liastian.  Ihit  t^o  con- 
ditions are  essential  to  the  validity  of  the  cx;.i'.rirnL-nt.  In  the 
first  place  it  must  be  ascertained  beyond  douiu  thai  the  boiled 
acid  lluid  has  been  really  deprived  of  its  germs  — in  oiher  wonU, 
that  the  ebullition  has  been  sufticieiitly  ])roluin;Ld  to  render  it 
permanently  barren  ;  and  secondly,  that  in  aildir-;  the  l;>iui  r 
potassa'  due  care  is  taken  that  no  new  jjcrms  are  ma.  duceu  ut 
the  same  time.  In  reptalin^  my  exptnirent,  Dr.  l^a^tian  aji- 
pears  to  have  depar.cd  fiom  my  procedure  in  two  points,  atid  he 
nas  thus  possibly  laid  hinv-clf  of  en  to  the  two  sources  of  fallacy 
just  mentioned.  In  my  own  experiments,  the  acid  infusion,  after 
It  had  been  boiled,  was  set  aside  in  a  warm  place  for  a  fotnufdit 
in  order  to  test  its  sterility  ;  and  the  liquor  pota.ssx  was  not 
added  to  it  until  the  lapse  of  time  had  satLsfietl  mc  that  it  had 
been  rendered  [lermanently  barren.  In  Dr.  Bastian's  experi- 
ments the  liquor  poiass.v  was  added  as  soon  as  the  vessels  had 
coaled,  so  that  he  had  no  certainty  that  their  contents  would  not 
have  germinated  without  the  addition  of  the  alkali.'  In  the 
second  place,  instead  of  heating  the  tubes  containing  the  liquor 
potassx'  (as  I  had  done)  to  150°  F.,  and  thus  ensuring  the  de- 
struction of  all  germs  contained  in  tlie  air  imprisoned  therein 

»  "  Null  on  ihe  Iiiluitiict  of  Liquor  Pot.T.-.^-  and  aa  Elevated Tcmpenlurc 
on  the  Oriiim  aad  Growth  of  Mierojpjtytci/'  by  W.  Koberl*,  M .!>.  Cpu- 
atuneaMd  fayVMr.  Tya4*fl,  f.tU9.A>tKnmm.  sliC 
.  ■    ReteaidMi  IIWilMivi  of  lb*  Pbriico-ClMmifcal  Tliaary  ol  FtmnU- 
tion,"&c,  read  bcfuic  ihr  Ro\-nl  SKicty.  luue  is.  iSj'j 

3  Studici  on  llio,;<:nc^iv    Phil.  Troni,  »ul.  Ixn.  jx  457. 

<  It  U  not  tulliGicat  to  rely  in  »uch  a  cue  on  a  cirniral  daalc  or  retort. 
iMhflaikorNMKdMiddhMniliomiiidMdnl  iMriitjr  MM«d.  Ucawe 
hbpiMliealgravaiiiMcioangv  ihe  beat  mmetfi^  tat  mmt4m*»» 
tmftmcum. 


with  the  alkali,  he  cun  enteil  himself  with  subjecting  tbaalbr 

an  inconsiderable  period  to  the  heat  of  Ixiilinj;  water. 

Seeing  these  two  possible  souices  (  f  faliacy,  1  dctciniincil  to 
repeat  Dr.  llxstian's  experiments  witii  urine,  but  lakinj;  catc  to 
avoid  these  defects.     I  proceeded  as  fol!o-.\s  : — 

A  fi.-i.sk  with  a  lon^ish  neck  was  chirked  .villi  .in  ounce  of 
normal  acid  urine.  The  due  quantity  of  liquor  pi>t  ir-s-L  re  |ui-itc 
to  exactly  neutralise  this  (as  ascertained  by  previous  :rials)  was 
inclosed  in  a  scaled  gla-.s  tube  drawn  to  a  capillarv  portion  at 
one  end.  The  tul>c  was  then  heate.l  in  oil  up  to  liki  I.,  and 
ina.ii;aincd  at  that  teinptt.i'.uie  for  fifteen  minute.  The  tube 
was  then  introduce  J  into  the  body  of  the  ihs!;.  The  nccW  of  the 
il.Tk  was  next  drawn  to  a  iiarri  w  oislice  ;  llie'ii  th»  urine  was 
boiled  f.ji  live  nunutcs.  .in  i  the  orifice  staloil  i.i  ebuUidi.n.  Tett 
tucli  (1  I  I.s  were  chaii;td  and  tu  aled  in  tlic  same  manner.  They 
weie  then  tet  Usiile  in  a  uar.n  pl.u,  ifioni  70  1'.  to  .Vj"  I'.)  for  a 
fortuij,'li(.  A'  the  t  i  i-;  this  •  im-  ihe  CMiiteuts  o'  tin:  ll.isUs  were 
found  peifcclly  tiai.  pai^  nt  ;  t:.  :  uru.c  u.i^  llu  ri-fi  ire  a--  ...med  Ui 
l.'C  pirii).ii.i.;it!v  siciilisc  i.  The  liiiuor  p  jl.i-s.^'  w.is  tlu  ii  lili.;- 
rated  by  ;li.ihin:;  the  tubes  against  the  .-tdeso.'  the  !l.is^s  1  ■.bus 
brcakinfj  tluir  cijii'-hiry  ])oint'.  Ti:e  previ.jiisl/  ueid  and  b.arren 
uiine  w.as  thus  neutrahsc  l.  The  flasks  were  lin  n  ji'act:  1  in  .m 
incubator  .ind  ni.iintairad  at  a  coii'dar,'.  teiiiperatuic  uf  115''  F. 
.\t  the  end  of  two  da)s  it  was  found  that  the  urine  in  each  llask 
h.i'.i  iu  |  .1 .  it^'.d  a  sediment  of  earthy  jihosphate.s,  but  the  suj-cr- 
r.^tint  lii|u<ir  was  pcrlccllv  transparent.  The  llasks  were  :u;aia 
jibced  i:.  the  intuliitor  and  in  imtiMHe  l  at  a  Cuns'.ant  leiiijic 'uture 
ot  122  f  ir  three  dr.ys.  At  the  cu  l  uf  tliis  ):L-:ii>J  they  were 
witlidrauii  r.i-.d  opened  for  txan'.ination.  No'  cue  C'l  them 
showed  tiie  .  ".i^jhlest  evidence  of  livin;;  ori;.inisms  ;  the  iupcr- 
natant  li.iuur  was  i>erfe,.lly  transparent,  and  no  .\t  iciojihyici 
could  be  uctiettd  under  the  microicojK.  The  piecipita:e1  phos- 
phate iu  sjine  o-  tha  tlasks  presented  a  granular  appear-ince, 
which  rni^lit,  l>y  the  unwary,  be  mistaken  for  Micrococci,  bat 
any  such  illusion  v  as  at  once  dissipated  by  adding  a  drop  of 
hydrochloric  acid,  which  instantly  dissolved  thephosphale  and 
restored  the  perfect  transparency  of  the  urine.  Tnis  acid  has  no 
effect  on  the  turbidity  caused  by  Microphytes. 

These  expcrimenis  therefore  negative  the  condutioa  that  liquor 
potassx,  or  a  temperature  of  II5*P.  tO  123^  F.,  or  both  con- 
ditions combined,  have  the  power  of  eaidthig  tb»  ftaciatioa  of 
organisms  in  sterilised  urine. 

The  effect  of  elevated  tcmp-erature  was  also  tested  in  another 
way.  I  had  by  me  twenty-nine  preparations  of  fcrmentiblc 
liquids  which  had  remained  o%er  from  MOJ  pmiOHS  eapClillMatS 
in  1873-74,    These  consisted  of 

15  aUialiscd  hay-infttsons, 
5  pieces  of  boiled  egg-albumai  ia  water, 
I  piece  of  lumip  in  water, 
a  diluted  ascitic  fluid, 
I  blood  with  water, 
I  aUMuniaoas  ttiia^ 
4  pieces  of  meat  or  fiA  in  water. 

These  h.id  all  been  steriii  e  l  by  tiwhcat  of  boiling  water  t  vu 
or  three  years  ago,  and  weie  contained  in  lar^e  bulbs  with  h  n^ 
necks.  Ten  of  the  hay-infusions  were  hcrnittically  sealed  ;  the 
rest  were  ali  oj'cn  to  the  air,  under  the  jiroleel.on  of  a  )i!u^  of 
colt<in-wo<d.  All  )>os.,t-:.-.,d  perfectly  traiispai cut  suiiern.it.iiit 
liquors,  and  showv.  !  no  si^ns  of  con'.iininjj  or^ani-ms,  n^r  of 
havinj;  niu;<.ri.;une  ;;iiy  irui.'Ci'.ive  ui  putriiactivc  chatij^f  5. 

These  tvvciity-Mine  [ut  j;  ii.\-iuiis  were  iiUiu  iii.-ed  int  .  il.  •  incu- 
bator, and  maintained  ai  a  constant  tcniitcratnrc  of  115  F.  for 
two  (htys,  and  then  at  a  tcmpcr.Tuie  "f  121  1".  for  ihnc  days. 
At  the  enil  of  this  period  no:  one  of  tl  .  a  slmwcii  .i.ny  ^i.  ns  of 
fertility.  The  supernatant  li<|uid  in  each  iinlii  was  quiic  trans* 
parent,  and  some  of  them,  which  were  opened  for  microseoptC 
examina'iiin,  showed  no  traces  of  livl'i^'  i  ri^anisn's. 

lean,  however,  lu  K-  c  mi  ii"  ih.-  ii.iir.ni-nt  of  Dr.  lladian, 
that  Bacteria,  or  eeuain  kiiuis  o  iheai,  i^r.iw  and  niullipiy  freely 
in  (unstcnlisrd)  urine,  butii  .-eui  ar.d  neutraliicd,  whca expOScd 
to  a  temperature  of  115"  F.  Ui  122  '  I  . 

Ti'.e  foSlowin;^  is  I'rof.  TyndaH's  paper' 

The  coniniunication  "On  the  Inllucr.ce  ofLvju  I'-'t-is  .1  and 
an  Elevated  Temperature  on  the  Orig-.  1  and  (irowlh  o  .'dier-j- 
phytes,"  wh'ch,  at  Dr.  Roberts's  requc-.i,  1  1  a\e  h.;d  ih^  ;  l.a-uie 
of  presenting  to  the  Royal  Society,  ca.r  .  -  iiit-  to  Lay  earhei  ih.m 
I  should  otherwise  have  done,  that  the  subject  which  has  occu- 

'  "  Note  OD  the  Ucportmcnc  of  Alkalijed  UlIM^"  hjf  IfeoC  IVadal^ 
F.KS.  CwuDunicatcd  Dtetmber  11,  tS7& 
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pted  Dr.  Rolxris's  attention  has  also  occupied  mice,  ami  that 
nijr  results  are  ititiilical  with  hU. 

In  tome  of  the  experiments  the  ]iroccJurc  <lcscril)c(l  by  Dr. 
Roberts  wat  accuralety  pursued  save  in  one  pirticular,  which  has 
reference  to  tempcraiure.  Small  tul>cs  with  Iheir  ends  finely 
drawn  oat  were  charged  with  a  definite  amount  of  eanitie  pot* 
osb,  and  subjected  for  a  quarter  of  an  hour  to  a  temperature  of 
220"  I'  alir.  The^  were  th4W  introduced  into  flasks  containing 
measured  quantities  of  urine.  The  urine  beintj  boiled  for  five 
minutes,  the  flasks  were  hermetically  sealed  during  ebullition. 
They  were  subsequently  permitted  to  rem.iin  in  a  w.irm  place 
sulViciently  Ion;;  ti  i  prove  that  the  urine  had  been  perfectly  stenlised 
by  the  boiling.  The  fl.xsks  were  then  nsHrly  shaken  so  a?  to 
breskk  the  capillary  ends  of  (he  pnta^h  tubes  .and  permit  the 
liquor  potass.i:  to  mingle  with  ilic  acid  liquid.  The  urine  thus 
neutralised  wa$  subsequently  ex;M-^cd  to  a  constant  temperature 
of  122"  Fahr.,  which  is  pronounced  I>y  Dr.  Bostian  to  be  »pc- 
ci.Tlly  potent  as  refiards  the  fjcncr-ition  i  f  ofjjanisms. 

I  have  Tiot  found  tliis  to  he  the  cnsc,  f  ir  ten  flasks  prepared 
as  above  dcsciibcd  tow.Tr-Is  the  end  of  li  t  .'September,  remained 
perfectly  sterile  for  m«;re  tluin  two  months.  I  h.ivc  no  doubt 
tliit  they  would  have  remained  so  indefinitely. 

Three  retorts,  moreover,  similar  to  those  employed  by  Dr. 
li.istian,  and  provided  with  potash  tube<,  had  fresh  urine  boiled 
in  them  on  September  29,  tlic  retorts  beinj;  sealed  during  ebul- 
lition. Several  days  subhtipicnllv  the  potash  tu'itb  were  l)rokcn 
and  the  urine  neutralised.  Subjected  lor  more  than  two  mooiiis 
to  a  tcmpcnUuie  of  \*f  Fahr.  tiwy  failed  to  cbow  aaf  sign 
of  life. 

These  rc!.ult<;  are  ;iuitc  in  accordance  with  those  obtained  by 
Dr.  Kolicrts.  Ills  potash  tubes,  howeveri  were  exposed  to  « 
temperature  of  2S0'  Fahr.,  lridl«  nilM  «««  (abjeetM  to  a  tCBU 

j  eralure  of  220'  <iii?y. 

Wit!:  rc;::ii.l  to  the  ra^-in.,'  tf  the  pofsh  to  a  tcnipcr:ilure 
hti;her  tii.iii  llint  of  linilini^  water,  M.  I'.i.ttur  is  in  advance  both 
(.1  I  ir.  ko'itt!^  rind  iny-.i:!t.  In  a  co;nim:nication  to  the  French 
Ac.ideiny,  on  Jii:y  16  I.\bt,  M.  r.wietir  slnnvc  i  tli'.t  when  due 
care  is  i.iken  to  add  iiotliing  l'i:t  I  'l'a  'i  (heatc  1  to  redness  if 
solid,  r.r  to  110'  C.  if  lii]\iid)  to  sfL-n  i/^d  urine,  no  life  is  ever 
devcli.-pfii      ;i  coiise.']uence  of  the  alkalisation.' 

iM.  i'asttur  has  fpiite  recently  favouied  me  with  sketches  of 
the  simple,  bui  effectual  appar.xlus,  by  means  of  wliicli  lie  lias 
ttstcd  the  ci:nclus'onN  of  Dr.  li.uiiaii.  Since  Iik  return  'rnm  his 
v.iciti'jH  at  .\rl)i>i-,  he  h;i-.  cucinMy  (.m.-.-,-  ,j\e:  liii--  L'.'iiUini  with 
rcMilK,  he  reports  to  me,  not  '.avoniahle  to  Dr.  li.istian's  views. 

I  iiiny  adil  tliat  1  have  by  no  means  confined  myself  to  the 
thirteen  sample*  of  urine  here  referred  to.  The  experiments 
have  alicady  extendeii  to  10;  instances,  r.  it  one  of  wh;ch  shows 
the  lea^t  countenance  to  the  doctiinc  of  :.])[)r.taneous  i,'cner.\tion. 

It  gives  me  ]ilt.a-ur<;  to  refer  to  the  skill  and  l:.lcliiy  witli 
which  here,  as  in  other  cases,  Mr.  CotUell  has  carried  out  my 
ttiiectioin. 


OUR  ASTRONOMICAL  COLUMN 
Tub  Nliw  Stak  in  CyoNt*s.-~In       1,115  of  I^Aitnm 

Xn<-h-ich!/)i,  Prof.  Schmidt  publishes  the  nnltf  of  his 
ubicrviitions  on  the  intensity  of  lifjht  exhibited  by  this  ftar  be- 
tween November  24,  the  d.itc  of  its  dtscuvery,  and  December  15, 
when  it  was  last  perceptible  to  the  naked  eye.  Having  laid 
down  Ms  estinuttei  of  nugnitode  gnpHiinlly  on  «  buge  scale, 
I  f  re:i.  ! ;  off  therefrom  the  magnitude  for  every  sbcthhoor,  the 
differences  shuwin<<  a  marked  uniformity  except  about  KoTCUltwr 
28,  when  the  diminution  of  brij;htiies3  was  Bltich 
The  magaitudes  at  midnight  arc  as  follow  : — 
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In  the  forty  eight  boon  following  November  vj*  iS*",  tlwfe<«tt 
a  diminution  to  the  extent  of  nearly  lim.    It  is  rcmarlted  that 

diflimk  le  slenliie  ilian  add  cms  ms 
|0>   See  AmmUn  dt 
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on  the  night  of  discovery  its  brightness  mdi  as  to  tender  its 
near  neighbour,  75  Cygni,  invisible,  while  on  December  14  and 

15,  7S  ("y^iii  '^1  .pn  )  in  its  turn  nearly  oVilitcrali  il  the  new  one  ; 
at  10  C  M.  on  the  latter  date  it  was  only  by  great  exertion  of  the 
eye  that  a  trace  of  the  star  could  be  discerned.  Prof.  Sdimidt 
did  not  remark  any  decided  chaiige  of  colour :  it  was  at  no  tiiae 
decidedly  of  an  orange  tnrt,  bat  less  niddy  than  %  «,  and  ( 
Cygni,  yet  of  a  full  yellow,  5*6  to       on  his  scale. 

'Die  curve  reiultinj;  from  the  Athens  obiiervalions  accompanies 
Prof.  Schmidt's  description,  and  for  comparison  with  it  similar 
curves  are  added  to  show  the  law  of  diminution  to  the  limit  of 
unasMtd  vision,  in  the  eases  of  the  so^atled  new  slan  of  1848 
(Hind,  April  27)  and  1S66  (Birmingham,  May  12).  The  decent 
was  slowest  in  the  former  case  and  quickest  in  the  latter,  but  the 
curve  for  the  star  of  1S48  appe.ar>  to  be  drawn  from  a  small 
number  of  observations.  Prof.  Schmidt  assigns  for  the  interval 
between  discoveiy  and  disappaacBBon  to  unaided  viaioub 
twenty- five  days  in  184S,  ninedqnia  1866,  and  twenty-one  days 
in  1876;  the  writer  is  able  tO  State  that  the  star  of  1S4S  was 
ju.st  ]iprrc  |(tihlc  witho'.it  the  telescope  a?  Lite  as  May  27,  four 
days  after  the  termination  of  Prof.  Schmidt's  observations  and 
thirty  days  after  its  diseoveqr,  nnd  there  ma  a  decided  check  in 
the  star's  descent  between  May  i  and  6 ;  on  Blay  i  H  «as  a 
little  less  than  20  Ophtadii,  and  on  May  6,  certainly  a  little 
liit,:^liter  than  tliat  star.  On  .\pril  29  it  was  si;)  iie;nly  e.iu.il  to 
f  Scrpcnlis  that  clo»e  attenliun  was  ncccstary  to  decide  which 
was  the  btf^itef  {  v  was  fitnaid  to  be  in  n  veiy  triffln^  dcgiee 

superior. 

Variaolb  Componbnts  op  Doiwut  Stam^A  mpicicaet 
variability  in  the  mall  eonpnidon  of  I  taaa  been  enlei^ 
tained  by  several  observers,  Prof.  Secchi,  tmatfg  Others,  having 

remarked  that  the  star  has  appeared  single  at  times  when  the 
atmospheric  circumstances  would  not  alTord  an  explanation. 
ISut  the  case  of  72  Ophiuchi,  No.  342  oi  ihe  "  Pulkova  Cala« 
logue  "  of  1850V  is  a  nncb  more  sn^icious  one.  The  discoverer, 
M.  Otto  Struve,  says,  **  I  have  very  often  looked  at  this  star, 
and  have  many  times  noted  it  single.  Yet  on  three  occasions  1 
have  seen  it  <h>uble,  always  in  abnu'.  the  same  direction,  and  at 
a  distance  of  i"'S.  I  do  not  know  how  to  explain  these  discord' 
anceti,  except  on  the  supposition  that  the  satellite  is  very  variable." 
Seech:  found  the  star  single  at  the  qiochs  1856*53  and  185771  { 

>^57  57  *■  doubtfiil  companion  was  noted  in  the  dirNdon 
345"'9.  hut  at  the  epoch  1^59 '61  lie  rtc  r.Is  it  " cet'ainly double^ 
and  well  separated,"  the  niea5iite>  iJivm^j  the  position  3"7Si 
distance  o"  608.    This  star  <lue^  nuL  occur  in  the  more  KCCBt 
revision  of  the  Pnlkova  list,  by  the  fianm  I>embow«kL 

To  sndi  cases  may  be  added  those  of  •  HeKulia  and  Cygni, 
where  the  companions  do  not  vary  to  snchaa  exteat  at  to  CWIse 
the  objects  at  times  to  appear  single. 

The  IJiNARV  Star  y  Cbntauri.—  While  awaiting  further 
measures  of  this  fine  double  star,  it  may  be  remarked  that 
admitting  the  measures  ot  Sir  John  Ueiachel  in  I83S-36,  to 
require  an  alteration  of  iSo*,  in  eider  to  render  Aem  comjMraUe 

with  those  of  Capf.  Jnco'-  .ind  Mr.  Powell,  the  latest  published 
angle  mcasuretl  by  the  latter  observer  in  1860,  indicates  a  motion 
in  a  retrograde  direction  of  Upwards  of  l6o°  between  1835  85  and 
1860-68,  the  distance  having  faicreued  abont  o"-4.  The  star  will 
be  in  all  probability  one  of  eompaiativety  short  period,  and,  as 
such,  deserves  attention  at  the  h.mds  of  Siiutliem  observers.  The 
alteration  of  180°  in  Sir  John  i^iertchcl's  measures  is  t^uttc  ju&li- 

fied  bf  the  near  equally  of  the  ttan. 

The  Minor  Planets. — M.  Perrotin,  of  the  Oliservatory  at 
Toulouse,  met  with  a  small  planet  on  January  10,  in  a  region 
of  the  sky  where  it  is  pnliable  that  Nos.  77  and  149, 
Frigga  and  Medusa,  aie  at  pwaent  sitoaled,  and  the  same 
pUnet  was  detected  sooM  lea  ds^s  later  hf  Praf.  Pttcrs  at 
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CUntun,  U.S.  On  Janu.^ry  13,  M.  Borrclly,  at  Maricillts, 
abo  fouml  *  •nuU  plaoet  diuiiict  from  tb&t  of  Perrotin 
■ad  Pcten.   It  i*  renmlced  in  M.  Leverrwi's  BuIMh,  that  the 

fintof  tbeM  plmcls  i<  unlikely  to  Ik:  l  'r::;i;.i,  since  tlic  roagh 
ephemeris  in  the  Berltner  Jnhrbuth  k'vcs  a  contrary  motion  in 
declination.  The  object  feud  by  M.  Borrclly,  however,  pre!>cnt» 
indicfttiona  of  identity,  thoti);h  a  conudetaUe  conediua  of  the 
dements  of  Frigga,  htonght  op  to  1874,  December,  by  Dr.  Pow- 
alky,  would  he  reqinrcd.  If  we  employ  these  elements  it  will  be 
found  that  with  JM  —  3°  if'Oj,  the  compateil  and  observed 
longitudes  of  Borrelly's  planet  on  January  13  will  agree,  but 
then  is  an  ontitanding  difievenceof  *  i*  3g^  between  tlw  lati> 
tadet.  Tfaa  eonpaiiaoBS  with  dHofaMnatioa  on  this  data  and 
«ae«B  Jamaiy  15,  anatfcUoir^ 

Loaf.  Ijit. 

C-O  L-O 

January  13    ...      cf'o   ...    +  I*  39''i 
„    IS  ...  -  4'-4  + 


NOTES 

Thi  eobient  physicist,  Prof.  J.  C.  Poggeadorir,  for  many 
years  professor  in  the  Berlin  University  and  editor  of /Vjf^''^- 
</<o//^j  AHMcilfM,  has  died  in  Berlin,  in  his  8iat  year.  We 
hope  t»  be  aide  to  (pve  a  nenuiir  of  PmC  Foggndoiff  next 
wcdu 

Tmb  eminent  Belgian  botani»l,  VnL  Bcllynck,  died  at  Namur 

The  first  four  names  in  the  Cambridge  Mathematical  Tripos 
list,  are  Macn.  Donald  McAlister,  St.  John's,  Frederick  M.  de 
M.  Gibbons,  of  Gooviile  and  Cains  CoOegei  R.  C.  Rowe  and 
Mr.  J.imes  Parker  Smith,  both  of  Trinity  College.  The  Senior 
\V rangier,  who  was  bom  at  Perth  in  May,  iii54,  ^  ""'st 

disUqgalshed  diccr  as  a  itndcBt 

THK  Society  of  German  Naturalists  and  Pliy^iicLins  holds 
its  annual  session  at  Munich,  February  iS,  and  cclcbratcii  at  the 
same  time  its  fiftieth  anmvensxy. 

The  Council  of  the  Royal  Dublin  S^vicly  Ij.wt  elected 
Willism  Archer,  F.R.S.,  Secretary  for  Foreign  C  orrcipondencc 
to  flie  Royal  Irish  Academy,  as  head  of  their  Library  Depart- 
ment, and  the  mnmbfti  of  the  Society,  as  well  as  the  literary 
and  sricntific  pobBe  in  Dnblin  are  to  be  congratulated  on  the 
oocaiioBt 

Till,  lui'^s'.vn  A-Ji:volagiai  Socifi^ holds  its  Aamal  Coa- 

grc»^  at  Kosajj,  July  31. 

AoooRDiNO  to  a  Report  of  the  FVendi  Mlaiiler  of  FnUfc 

Instruction,  the  salaries  of  the  Inspeclors-GcBinl  of  Public 
Instruction,  the  Professors  of  the  College  de  Prance^  and  tlie 
ProfeSMCS  of  the  Museum  of  Natural  History,  have  been  raised 
to  VOfiM  frances,  and  of  the  Profimors  of  the  Sohool  of  living 
Oiienlsl  Languages,  to  7,500  fiaaci. 

IH  1855  Napokon  III.  proposed  a  priieaf  50^000  francs  for 
the  most  important  improvement  made  in  tlie  UK  cf  Voltaic  eleC' 
tficlty  daring  the  previous  ten  years.  The  prize  was  last  awarded 
to  M«  Rahmkoiff,  who,  it  is  known,  is  a  Cicrman  physician  Cs- 
taUiihed  in  Pluis.  M.  W'addington  has  recently  appointed  a 
jury  to  award  the  prise  for  the  diird  time.  Any  improve, 
mcnt  in  any  industry  u-iiij;  voha-c  clixtiicity  comes  wiihin  the 
competition,  cuu!:c4ucnily  tiie  iiphcre  Ls  a  very  wide  one.  Kcgu- 
latkms  win  shortly  be  isined. 

Pki4.  NoKl>K^■^KJ(^^n  proposes  to  take  command  of  an  e\- 
pcilition  next  year  which  will  examine  the  .Sil>eii:<n  coast  from 
the  mouth  of  the  Jents«ci  to  Bchring  Straits.  The  return  joumcy 
will  be  by  way  ol  China,  India,  and  the  Sues  Canal. 


The  remarkable  entomological  collections  of  the  late  Dr. 
Preyer  are  to  be  purchased  for  the  Royal  Museum  for  Natural 
Itiitory  of  Brussels,  for  the  very  low  price  of  240/.  They  con* 
tain  .ibovc  2i,ooo  specimetts  of  insecta^  dssslfifld  by  the  late 

eminent  entomologist. 

Wt  observe  that  the  following  honorary  nicml>crs  have  been 
elected  by  the  New  York  .\cadcmy  of  Sciences :  — In  this 
country,  Mr.  G.  Bcntham  and  Prof.  Boyd  Dawkins ;  on  the 
ConthwB^  PMft.  Bmodt,  D*  CandoUc^  Hilne.Edwa(d%  iloff* 
raann,  M.  de  Veraeull,  and  Iferr  von  Sicbold. 

Wb  have  lately  alluded  to  the  very  large  ethnograpliical  addi> 
tions  made  to  the  Berlm  Museum  by  Dr.  Lens,  Dr.  Bsstiaa, 

and  Dr.  Ja^or.  A  still  more  valnalilc  collection  has  lately  been 
presented  l>y  Dr.  Nachtigal,  and  it  now  in  process  of  amnjje- 
ment.  It  embraces  a  vast  variety  of  objects  gathered  amidst 
widely^veiaified  tribes  by  this  wieU'known  traveler  during  his 
faNt  estenhFe  tour  through  Africa,  and  aftndi  a  laic  oppoitmdiy 
for  comparative  ethnographical  stadj. 

A  caioiT  of  13,668/.  has  been  Nqacaled  frmtthe  Belgian 
Chamber  ofRepresentatlveebytbeMTniiter  of  the  Interior,  for  the 

astronomical  Sad  mctertriiIogic.il  i.li-crv.-itory  of  Brussels.  Be- 
Mdes  the  construction  of  new  astronomical  and  magnelical  in^Lru- 
ments,  this  sum  will  be  used  for  the  enlargement  of  obscrvalioas 
upon  the  periodical  phenomena  of  vegetatiao.  Special  aRai«e> 
ments  will  be  made  for  carrying  on  the  obsenationa  in  the 
garden  uf  the  ul  crvatory,  on  pl.tnts  espedsUy  adected  for  the 
purpose  from  the  double  point  of  view  of  thebotanicslgeqgraphy 
of  the  preasnt  time,  and  of  the  study  of  locmer  diamtes  of  the 
earth. 

TiiL  Belgian  Chamber  of  Keprescntatives  passed,  on  Janu- 
ary a6^  a  resolution  of  great  importance  to  geologists,  allowing 
the  necessary  sums  for  tlie  pabMcatieo,  fint,  of  the  beantifnl 

coloured  maps  of  the  soila  and  sub-soils  of  Belgium,  prepared 
about  thirty  years  ago  l»y  .\n  lre  Duinont,  Ott  the  scale  of 
1 : 160^000^  and  which  are  long  ago  out  of  print ;  and  second,  of 
the  MSS.  of  Dumont,  with  his  anmerotu  geological  sketches 
and  drawings,  and  of  the  numerous  notes  he  took  during  his 
tiavcls  in  Belgium.  The  MSS.,  which  were  purchased  by 
(iovcmnicni,  are  already  arranged  fn  [in'.jc.uiori,  muX  their 
appearance,  as  well  as  that  of  the  maps,  is  expected  about  the 
end  of  this  year. 

Thk  Bdglaa  Gcsological  Society  is  engaged  in  tlie  cLi'oo* 
ration  of  a  scheme  for  the  preparation  and  publication  of  a 
detailed  geological  map  of  Belgium^  ott  a  large  scale.  The  idea 
of  irac'i  a  publication  being  already  approved  hy  the  g  JVeiumcnt, 
the  point  under  di?icu*.sion  now  is  the  hc^i  means  of  cn^r.iving 
the  work,  and  the  Society  proposes  to  entrust  the  task  to  two 
special  committee*,  geofo^cal  and  cartt^gmphical ;  both  com* 
mitteei  will  be  pheed  nader  a  coauum  dinctmahip. 

At  the  semon  of  the  Berlin  Anthropological  Society  on 

J.iiiur\ry  20  Prof,  ^■irchnw  i;^ve  :'.n  <.\;i  n  ltd  account  of  a  large 
!  collection  of  diluvial  rcniims  found  in  the  neighboiithooJ  of 
Weimar.  They  consisted  of  the  bones  of  such  animals  as  the 
elephant,  rhinoceros,  arctic  bear,  deer,  wild  swiue,  &c.  Apart 
from  thdr  palaeantological  tralne,  they  are  extremely  important 
from  .in  anthropologic.1l  point  of  vii-w,  :is  among  the  bones  are 
several  tlmts,  remains  of  lircs,  ;ind  [Kcviliarly  divided  fragments 
of  bone,  all  indicating  the  presence  of  nj;iii  in  company  with  the 
animals  mentioned.  Dr.  C.  Jung  described  the  superstitious 
observances  andnse  of  dumnsand  amulets  among  the  aborigines 
of  .\i!strali.i.  The  Inncs  of  nnimals  which  hive  been  eaten,  or 
the  bones  of  de.id  rcLitives  arc  regarded  with  peculiar  reverence 
by  alm<j.-t  .ill  of  the  tril>cs.  There  wa^  al  o  .1  di5.cuss.i0n  on  the 
supposed  FhiKnician  inscription  lately  found  on  a  block  of  stone 
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in  North  Rusiiia,  Dr.  Wettstalll  dedaililig  b  falpOMlbhtecOMWct 

it  with  known  Phu-nician  characters. 

In  the  Januaiy  scsikni  (tf  the  Swediih  Anthropological  Society 
II.  Toiell  give  the  leraiis  of  aa  taternUnf  otapenliic  itndy  of 

the  Esqtiimaux  and  Japanese.  The  anatomical  and  ethnogra* 
phical  resemblances  are  so  striking  that  they  give  additional 
5lreni:;th  to  the  theory  of  the  settleOMBtof  ABClica  fiOB  Alia 

by  the  way  of  lichrin^''s  Straits. 

H.  V.  ScHLACiNTWSiT-SAKUMLitMSKY  publishes,  in  connec- 
tion  wkh  Us  report  OB  the  botany  of  the  Miatalayna,  pmotted 

before  the  Berlin  Academy  of  Sciences,  an  interesting  comparison 
between  the  snow  limits  of  the  great  Asiatic  mountain  chain  and 
tlnv^e  of  the  Swiss  Alps.  The  Illnialaya  range  shows  a  snow 
limit  at  the  height  of  16,600  feet  on  the  northern  tide^  and 
16,200  feet  OB  the  loathern  side.  That  nf  the  Knenlun  langc 
varies  from  15,100  feet  on  the  northern  iide,  to  15,800  on  the 
southern.  The  snow  liotit  of  the  Alps  shows  an  average  height 
of  9,000  feet,  8|90O  fiwt  OB  the  aoittam  lU^  iDd  9,100  fiaet  oa 
the  southern. 

I, \  the  last  session  of  the  Austrian  Meteorological  Society, 
Ftof.  A.  yon  Obermayer  read  a  paper  on  the  nature  of  fogs, 
ttiangly  advocating  the  theoty  ttgjttding  them  as  miauto  drops 
of  mto',  the  specific  gravity  of  wUdi  k  wwemne  bf  Ihc  fektion 
between  Ibe  paiticlw  of  ab^  Meof&g  to  Stokcs'a  hypothcsiik 

Ik  •  COBUnuni cation  in  the  /hiHy  Xr.^'S  of  January  25,  in 
reTereoce  to  the  Cairo  (Ico^i.iphica!  So.  icty,  by  the  Alexandria 
Correspondent  of  tli.tt  paper,  si'Mk-  interesting  det.tiU  ase  ^Ven 
of  papers  read  on  the  Iiastcm  Sudan  and  on  Darfur. 

Thk  tue  of  rock  cryttal  for  normal  scientific  apporatiu  has 
KOCBlly  bceB  advocated  by  St  Striii)  of  Boaa^  Ib  a  cooMunica* 

tion  to  the  German  Chemical  Sodety.  For  scale-beani  and 
scale-pans  it  b  especially  adapted,  as  it  is  entirely  onaflected  at 
ordinary  temperatures  by  acids,  baises,  or  the  gases  ami  moisture 
present  in  the  atmosphere,  while  posccuing  nearly  the  some 
specific  gravidas  aluminiam — 2*65— and  being  comparatively 
unelastic.  It  is  cqaality  pncticalile  for  staadaids  of  Bteasnre, 
longitudinal  as  wdl  as  circnlar.  Discs  to  be  used  for  tdescopcs, 
theodolites,  quadrants,  &c.,  if  cut  at  right  angles  to  the  chief 
axis,  show  an  almost  absolute  unchangeability  of  form.  The 
umalinfii  of  die  ooefficient  of  expaBshni  leaden  it  also  eaunently 
well  fitted  for  noraud  thomoinetms,  iriwre  aocnracy  and  not 
cost  it  thedrief  requisite. 

CouMANDKR  Cambroi*  luviog  he»  iaviled  by  the  Gcogra- 
plucal  Society  of  Paris  to  deliver  a  lecture  on  his  journey  across 
Africa  did  so  at  an  extraordinary  meeting  held  by  the  Society  in 
the  large  hall  of  the  Sorboone,  on  Jaanaiy  The  place, 
although  fitted  to  aooommodate  j^ooq  peofdc^  ma  ctowded  to 
inconvenlenoe.  On  Saturday  a  banquet  was  given  to  Com- 
mander Cameron  by  the  Fellows  of  the  Geographical  Society, 
about  200  being  present.  The  President  of  the  Republic  was 
represented  by  his  first  aide-de-camp,  the  Marqais  D'Abtac,  and 
the  Minister  of  Public  Inaliaction  by  lus  g^acnl  seoataiy,  M. 
WatteviHe^  who  ddivered  to  Commander  Cameron  tlie  University 
gold  palniT  .md  diploma.  The  knife  and  fori;  used  by  living- 
stone  in  his  .\fiican  travels  ami  which  had  been  purchased  by 
M.M.  Rambaud,  the  large  French  traders  cslablished  in  Zanzibar, 
and  presented  to  the  Geographical  Socie^  of  Fari%  wtia  naed 
fay  CaawRxi.  A  magnilicait  albaa  of  portialto  of  ail  die 
perions  present  at  the  banquet  will  be  sent  to  Commander 
Cameron.  MM.  llachctle  and  Co.  are  preparing  a  magnibccnt 
Fiendi  cditioa  of  Cameion'k  wode. 

A 1  the  session  of  the  licilin  Academy  of  Sciences  on  J.inuary 
85,  I'rof.  Dn  Boia-Keymood  gave  a  leport  of  the  iavestigatioBs 


cw  rie<l  on  in  connection  with  the  Hambaldt foundarion  intrusted 
to  the  Academy.  At  present  two  liavdlers  ai*  supported  by 
the  funds — Dr.  Htldebnndt,  who  is  studying  the  snowy  regions 

of  the  Kilimanjaro  Moun'aiiH  in  FiMcrn  .\frica,  anil  l)r.  C. 
Sachs,  engaged  in  researches  in  Brazil  on  the  nature  of  the 
electaridty  of  the  deetfie  «eL 

.\  I'lEci:  of  burnt  stone  rc•^cmWin£J  a  j  iecc  of  p.iill.illy  Iiurnt 
slate  coal,  with  white  sparkling  specks  on  it,  fell  at  Ecdefechan 
on  the  evening  of  the  and  Janaary.  Two  bmb^  walldng  oa 
the  Glasgow  road,  heard  a  noise  behind  tlieni,  and  on  turn- 
ing round  they  found  the  stone  referred  to  embedded  in  the 
ground  to  the  extent  of  Iiaif  an  inch  or  more.  One  of  tiictn 
attemptcil  to  lift  it  but  got  his  hand  burat.  The  stone,  which 
measures  aboBtfbw inches  by  two,  and  weighs  nfaie  ounces,  toolc 
twenty  minu'cs  to  cool.  A  volume  of  smoke  proceeded  from  it. 

A  KEW  years  since,  M.  Delaconr,  snb-director  of  the  Danish 
MeteoroIagicBl  Institute,  invented  the  so-called  p1iaoo>tele- 
graphic  system.  Since  then  he  has  carried  on  an  extensive 
scries  of  experiments,  the  cost  of  which  has  been  defrayed  by 

the  Danish  Government,  with  the  view  of  perfecting  the  new 
system.  The  results  of  bis  investigations  were  displayed  a  few 
days  since  to  a  company  of  electricians  and  members  of  the 
ii.r  .i  -h  Parliament.  At  IS  aliwdy  Iwown  this  systnn  is  based 
u|,.  .:i  the  application  of  vibrating  cnnents,  tuini^L^-forks  of  the 
same  number  of  vibrations  per  second  beini;  brought  within  the 
influence  of  cancnt  at  both  ends  of  the  wire.  M.  Delacour 
made  use  on  the  above  occttiOB  of  twelve  dilTerent  pairs  of 
tuning-forks,  all  of  which  wese  oooaected  at  the  same  time  with 
a  single  telegraphic  wire.  He  was  diCB  able  to  tend  Umul* 
tancously  twelve  mc?srigM  by  means  of  the  tnning-forks  .ns  well 
as  one  by  the  ordinary  method,  and  most  satisfactorily  solved 
the  problem  with  regard  to  the  use  of  a  single  wire  Ibr  the 
forwarding  of  numerous  messages  at  the  same  time. 

Pkof.  A^TON  Kbrnka,  author  of  the  "Means  of  Protection 
in  Flowoi  against  UnmlGoae  VisiUn"  (Natubi^  vol.  «v. 

p.  237),  has  lately  received  from  Charles  Darwin  the  followitig 
characteristic  epiitle : — "  Allow  me  to  express  to  you  my 
heartiest  th.iiiks  for  the  pUa-urc  expcritnccd  in  reading  your 
work.  Vou  have  opened  ui>  an  entirely  new  field  of  research, 
and  exphuned  many  things  which  were  previously  enigmas  to 
me.  I  find  that  I  have  fallen  into  many  mistakes,  in  tiie  pre- 
paration of  my  last  book,  when  touching  upon  the  subject  iriddl 
yoB  have  conddend  to  Mly.'* 

Thk  Inst  niHiiher  of  the  Jahrbiuh  ';.  k.  x'.w'.^iu  Ai-n  Rtiths' 
anttalt  (voL  axvi.  No.  3)  contains  a  very  valuable  cla'jorate 
paper  iiy  K.  H.  Paul — "  Grund^iige  der  Geologic  dcr  Dukowina  " 
—with  a  Bsap  on  a  acalc  nl  i :  a8o^ooo^  reduced  from  that  of  tlie 
Geolog^  Snney,  and  cmbodytaig  ti^  letuHs  of  the  suney, 
made  during  the  List  four  ycirs,  together  with  the  data  furnished 
by  former  explorations.  'I'he  souiliern,  hilly  comer  of  the 
Duchy  is  occupied  by  an  island  of  crystaliiue  rocks,  bordered 
on  one  side  by  a  xooe  of  mssosoic  lioMttooe  (Dyas  and  Trias). 
A  broad  bob*  flf  tba  so^dlad  CiipatUaB  sandstones  (Neo< 
comian,  Gaul^  and  Upper  Chalk,  and  probably  Eocene)  followi^ 
as  is  generally  the  case  at  the  northern  slope  of  the  Carpathian, 
and  crosses  the  land  in  a  north-western  diieciion.  1-  uriher  to 
the  north-east  we  see  a  broad  district  covered  with  Neogene 
fionnatioos  (Lower  and  Upper  Medimnneai^  aad  Ganaadiiaa 
Itages),  diluvial  deposits,  and  loess,  which  district  meets  with 
the  Galidan  plains  to  the  west,  and  tlie  Podolian  to  tlie  north. 

Tiik  geol<^eaI  structure,  and  capeeialiy  the  voteanoes  of  tlie 

sjiillictn  j-r.it.:  of  !  11  I-;)  { I'lii jjij.iiits)  nrc  the  sulijcct  of  :',n  in- 
teresting note  by  Dr.  Drxsthc,  bcin|;  ,1  preliminaiy  report  ujjon 
his  recent  travels  in  the  interior  of  the  Lbkud,  which  appeared 
in  Tchaaak't  MimtraL  Mitth.^  1876,  lieft  3.    The  note  is 
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accompanied  by  a  map  on  the  scale  of  i  :  1,000,000,  constnicted 
After  that  of  M.  Jailor  ("  Keiae  io  den  PhilipfMiicn''}  and  by 
■ome  views  and  geological  !;eclioiu.  The  volcanoes  of  the  Teal 
distiict,  the  Maj.ij.i;,  '.he  Monte  Labo,  and  Sierra  Corasi,  the 
Ysarog,  Buhi,  and  Mayoii,  or  Albay,  were  visited  by  the  aullior, 
and  are  shortly  described.  Among  other  interesting  olnervations 
weaotioatlievefy  ■tcepilopca(33*)  on  which  iava-floods  may 
flow  tometiBies  withovt  bebc  inteirapted  fat  dhtwim  of  mnc 
than  300  feet,  observed  on  the  Mayon.  Thebi^ht  of  this  last 
beiaf  a,374  metres (7,787  feet).  Dr.  Draschepobtsout  the  error 
in  IIm  index  of  volcanoes,  given  in  the  late  Mr.  Poulett  Scrope's 
woik,  when  the  height  of  the  Mayon  is  given  u  3,aoo  English 
feet   Another        of  the  Index  Is  that  an  active  toIcmio  is 

rcpnr'.cci  to  exist  on  "  the  little  i<!.ind  >finr!oro,"  whilst  on  this 
lather  large  island  (230  square  geographical  milea)  tiicrc  are  no 
"wtlranoTi  at  alli  nf  ithf  r  actlva  tut  twtiittl. 

In  a  communicition  to  the  Vienna  Academy  on  the  nature  of 
gas  molecules,  M.  Bollzmann  abandons  the  nation  that  they  be- 
have like  aggregates  of  material  points  (the  atumh).  He  con&iJers 
that  in  estimating  the  impact  action  of  the  molecolcs^  we  may 
aUnott  regard  the  whole  aggregate,  wUdi  we  denote  as  an  mdi- 
vidnal  gas  molecule,  and  which  may  consist  of  different  sub< 
T*"**»*.  perhaps  even  ether  atoms,  as  rigid.  It  is  found  that  then 
the  ratio  of  the  heat-capacities  of  the  gas  most  be  l],  when  the 
mokcolcs  have  baU>fomi.  The  ratio  of  the  heat^apacitics 
will  be  1*4  if  the  molecules  have  Ae  form  of  rigid  bodies  of  rota* 
tion,  but  which  are  not  balls  ,  am!  1 '  if  they  are  of  any  other 
form  of  rigid  bodies.  These  uumbur!>  at  least  seem  to  agree  so 
far  with  those  found  experimentally,  that  one  cannot  say  that 
eiperiment  famishes  a  oontradictioo  of  the  thcoij  thus  modified. 
It  is  farther  shown  that  the  values  expcrimcatallf  got  for  die 

lK-:-t-c3]ii:t".y,  slider  t!ii5  view,  r.rc  in  satisfactory  agreement  with 
the  hcil-cipatUics  oi  solid  bodies.  Of  course  the  gas  molecules 
cannot  be  absolutely  rigid  Iradics  ;  this  is  already  disproved  by 
Spectral  analysis^  hot  it  may  be  that  the  vibrations  producing  gas 
speclxa  are  mmfy  ticiafihiwrintB  during  tha  diock  of  two  aole- 
ciilcs  companUetoflieawiiid  pwcdvod  on  the  ahodt  of  two 

ivoiy  balls. 

The  current  opfaiiea  as  to  die  Unil  range  not  bearing  any 

traces  of  former  f;hcier?!,  is  now  contra  licted  by  M.  PoUakoff. 
This  explorer,  who  bus  had  during  the  last  ten  years  many 
opportanitles  of  making  a  clcse  acquafaManee  with  l^Mfad  forma- 
tions in  Soulhem  Finfawd,  in  the  hasbs  of  Like  Onqgo^  and  on 
the  Valdm  plateau,  reporia  fha^  while  the  lower  patta  of  die 
Ural  rid^^c  arc  cnnnectei!  under  hoge  aliovial  dspositi^  its  Upper 
parts,  especially  cast  of  the  water-parting,  exhibit  anmistalutble 
morainic  deposits  with  scratched  boulders.  The  rocks  bear 
alao^  sometimes,  tnie  glacial  striae  running  from  north-west  to 
aowdi-eait,  and  eertaiaty  such  striae  would  he  found  more  mme- 
rouj,  were  the  localities  more  thorou^^My  explored  than  M. 
Poliakoff  could  do  ;vs  he  crosseil  the  ridgc  on  his  way  to  the  ObL 
A  lower  secondary  ridge,  the  last  crossed  by  the  highway  before 
Ekaterinimig^  exhibits  also  manj  trainia  of  immeoie  boulders 
nmhif  in  paralld  dnetianm  nch  aa  m  fond  la  Fiidand, 
Erthonia,  and  northern  Russia.  Further  east,  on  the  shores  of 
the  Obi  (near  to  the  mouth  of  the  Irty&h),  the  lowest  parts  of  the 
loose  deposits,  which  are  roughly  stratified  sands,  contain  a  good 
deal  of  well-pt^isbed  and  suited  boulden  of  gkdal  origin. 
These  obsenulxma  oudm  it  vtiy  dcrinUe  that  dwUfil  wen 
thoroughly  explond  by  »  gcokgibt  w«il  neqwialadwl^  glacial 
fonaatioiis. 

TBb  Gottingen  Aeademy  amuMmeea  die  foOowbg  aubject  for 

priie  competition  \a  tlie  physical  class  till  November,  1878:  — 
The  question  what  s{>ecial  actions  (if  such  there  be)  breathing  in 
pure  oxygen  gas  of  the  ordinary  density  of  atmnpkaie.  air  lias 
00  the  animal  organkm*  baa  not  liillMito  hum  UMiwiiul  bf 


researches  with  sufficient  agreement  Further  researches,  there- 
fore, are  desired,  Ixith  on  homoiothennal  and,  as  &r  as  practi- 
cable, on  poikilothennal  animals  J  inthoedionld  lie  shown,  quite 

specially,  along  with  the  phcnOMiBia  externally  obscrvalilc  in  the 
animals,  the  nature  of  the  change  of  blood  and  material  (excre- 
tion of  carbonic  acid,  nature  of  urine).  In  the  view  of  certain 
data,  the  purity  of  the  oaqpgen  ban  all  foreign  matters  oocnniiv 
in  its  preparaticra  must  be  caiefnlly  looked  to,  while  a  mixture  of 
atmospheric  nitrogen  within  narrow  limits,  ha;>'Iy  to  be avoi  leil, 
would  not  essentially  vitiate  the  results.  In  the  tualhemalical 
class  of  the  same  Academy,  new  researches  are  desired  on  the 
nature  of  the  uapolarised  li|^-ray,  ralculatrd  to  bring  the  idcaa 
regarding  natural  light  ftoa  any  sonroe.  Bear  to  tboae  whidi 
theory  connects  with  the  difTerent  kinds  of  polarised  light. 

Wb  have  received  the  Fourth  Report  of  the  New  Cross 
Microscopical  and  Natural  History  Society,  which,  we  are  glad 
to  see,  continues  to  prosper.  It  ti  ii'.^iin ,  an  address  by  the  pre* 
sidcnt,  Dr.  F.  T.  Taylor,  on  "  SpcmtatiLo.is  Generation.'' 

From  the  .Seventh  Annual  Report  of  the  Wolverhampton  Free 
Library  Committee,  we  are  glad  to  team  that  a  Naturalists'  and 
Archscological  Dqtartment  has  been  established  in  connection 
wllli  diat  iiwHtuttai. 

In  1875  a  Bedfordshire  Natural  History  Society  was  formed, 
and  it  has  just  issued  its  first  AlMtiact  of  Pnioeedings.  It  liaa 
made  a  very  Mr  beginning  both  as  to  numbers  and  as  to  the 

quality  of  the  pa; lers  lead.  We  hope  it  will  receive  more  en- 
couragement from  residents  in  the  county  than  it  appeari  tu  have 
done,  and  that  it  will  work  diligent^  Mt  local  natural  history. 
One  of  the  papcrSi  accompanied  by  a  is  "  On  the  Bolant- 
eal  Divbfam  of  Bedlbidriiire,''  by  Mr.  W.  HiUhonse^  F.L.S. 

Amon(;  the  papers  in  the  Proceedings  of  the  Belfast  Natural 
I  listory  and  Philosophical  Society  for  1875-6^  is  one  by  Mr.  J. 
J.  Murphy  on  dm  Ghmal  Climate  and  tha  Pdnr  Ice-Cap.  hir. 

}v.  Lloyd  TntterTOn  has  a  COQChllduig  BOtO  OB  aomC  of  the Swim- 

miag  birds  of  Belfast  Lough. 

TiTB  addtdom  to  the  Zoekgical  Sodet/s  GardcBS  during  the 

p.isi  week  inclulc  two  Vervet  Monkeys  (CenoJ>Uheeus  /a/ati./ii) 
from  South  Africa,  presented  by  Mr.  T.  G.  Butler  ;  two  Arctic 
Foxes  {Cants  iago/uj)  from  the  Arctic  Regions,  presented  by 
Sir  Thomas  Erskine,  Bart,  F.Z.S. ;  a  Ring-Necked  Parrakeet 
{J^aiMndi  itrguata)  from  India,  presented  hy  Miss  SaUth  ; 
titaM  SSOtf  HamNMti  iAfidat  tvuUa)  from  Brazil,  purchased. 


SOCIETIES  AND  ACADEMIES 
London 

Royal  Society,  December  21,  1876.— "On  the  Rotation  of 
the  Plane  of  Polarisation  of  Light,  by  ketlection  from  the  Pole 
of  a  Mapict,"  by  George  Francis  Fit/r;crT.l  ],  M..\.  Communi- 
cated by  G.  Johnstone  Stoney,  F.R.S. 

At  the  la.st  meeting  of  the  British  Association,  il:-.:  Rev.  J. 
Ker  described  a  delicate  and  very  remarkable  experiment,  from 
which  it  appeared  th.at  when  plane  polarised  light  is  rellected 
from  the  polished  surface  of  thie  end  of  a  powerful  magnet,  the 
plane  of  polarisation  is  rotated,  Mr.  Geoi.  F.  Fitzgerald  has 
recently  communicated  to  the  Royal  Society  an  explanation  of  this 
curious  phenomenon,  of  which  the  following  is  an  abstract  s— 

It  is  known  from  Faraday's  and  Verdet's  experiments  tliat 
when  plane  pohirised  light  is  transmitted  through  transparent 
diamagnetic  or  ferro-magnetic  media,  while  under  the  influence  ot 
a  powerful  magnet,  the  plane  of  polarisation  will  be  rotated,  ho 
that  the  plane  of  polarisation  of  the  emerj^t  beam  will  d  ifcr 
from  that  of  the  incident  light  This  action  is  most  powerful 
when  the  directioo  of  tnnsmiHion  coincides  with  the  direction  of 
the  streams  of  magnetic  influence^  and  in  general  the  rotatioa  is 
in  opposite  directions  in  diamagnetic  and  in  ferro-magnetic  media. 
Now,  if  we  regard  the  incident  light  as  formed  of  the  two  drcu- 
laily  polari.<.ed  beams  which  are  equivalent  to  it,  we  learn  from 
Fand^a  and  Verdet'aeiVerimeili  that  one  of  thai*  beama  ia 
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mlai4ad«WMttn  tfwadMr  in  pusioc  throngh  die  metfoai,  or. 
in  otber  wotdt,  tlmt  Uiey  ban  different  nftmctivc  indicet.  Ana 
of  couM  if  *po««rfiil ma  ategnet  were  transperoit,  we  Miglit 
expect  to  fiad  «  mndi  noie  powintfiil  action  01  this  Idnd  ufioa 
Imumilted  lig^k  Iron,  lioimer,  is  not  tnuuMrent,  w  that  tlie 
eflect  OB  tmisnined  light  cannot  be  etwned.  Bat  anjr  effect 
wMch  this  difference  between  the  refractive  indices  esn  pcaAice 
upon  T^ttfid  Uebt  ma^  tie  made  the  safaject  of  cJuieiiaBcntp  and 
Mr.  Fit^eiald  haa  dmm  that  iheolieemtlan  naoe  Mr.  Kcr 
is  an  effect  of  tUs  kind. 

To  show  this,  Mr.  Fidgeiald  splits  the  incident  pline  polarised 
Ught  into  its  two  eauivalent  bexuns  of  circularly  polsrised  light. 
Inesc  circularly  polarised  beams  are  one  right-nanded  and  the 
tAies  klUuaded,  and,  before  incidcace,  are  equal  in  intensity  to 
one  another.  H  bowew,  their  indices  of  refraction  in  the 
msgnet  eie  very  HifTerent,  as  Faiada^'s  and  Verdet's  exreri- 
nmta  lead  as  to  suppose,  their  isteatities  after  reflection  will  be 
aensiMy  unequal,  and  tlwir  phases  also  will  in  general  be 
mequally  alTectcd.  Hcncc  their  nnitcd  effect  after  reflection  is 
to  prodnce  in  gcnenl  en  eHlptically-polarised  beam,  the  major 
axis  of  which  is  indbtd  to  the  plane  of  original  polarisation, 
thus  producing  that  appeunuioe  of  a  slight  change  of  the  plane 
of  polari&atiuti  which  waa  ofaaerved  by  Mr.  Kcr. 

Mr.  Fit7»;era!d  has  repeated  Mr.  Ker's  experiment,  and  ascer- 
tained that  tlie  rejected  light  is,  in  fact,  ellipiically  polarised,  as 
indicated  bv  the  theory.  He  has  also  found  that  when  the 
iKilished  pole  of  the  magnet  is  gilt  the  ub^ived  effect  disappears. 
This  is  a  further  confinnation  of  the  theory,  »ince  gold  is  dia- 
magnelic,  and  therefore  too  feeble  to  produce  an  appreciable 
eiiect,  if  theefiect  is  doe  to  the  canse  which  Mr.  Ftta^rahl  has 
pointed  ont. 

January  11. — "  On  some  Phenomena  connected  with  Vi^on," 
by  B.  Thompson  Lowae,  F.R.C.S.,  Arris  and  Gale  Lecturer 
at  the  Ro]fal  College  of  Sai(COM^  Ac,  comnnaicated  bjr  Plof. 
Stokea. 

The  anthor  arrives  at  the  conclusion  that  the  Intensities  of  the 
sensations  produced  by  various  illuminations  of  a  while  Rti^oe 
vary  as  the  square  roots  of  the  intensities  of  illumination,  by 
comp.iring  the  shadows,  cast  in  Lambert's  well-known  experi- 
ment, with  ruled  shades,  as  those  of  engravings  and  wood -cuts, 
taking  the  amonnt  of  reserved  white  in  the  latter  to  indicate 
directly  the  intensities  of  the  sensations  produced  by  them.  lie 
considers  the  number  of  rods  and  cones  stimulated  on  a  ^ven 
area  of  tlie  retina  as  die  aMasaxe  of  and  ptopoftMnal 

to  the  icicritd  white. 

He  farther  finds,  hy  a  repetition  of  the  experiment  of  MM. 
Delbcmf  and  Plateau,  that  the  grey  ring  seen  on  a  rotating  disc 
with  a  black  or  white  sector,  disappears  v^hcn  the  sector  is  suffi- 
ciently narrow  and  the  rotation  snflicicntly  lapid,  and  that  the 
nte  M  rotation  neoesiaiy  to  produce  this  result  with  the  same 
ASe  and  sector  varies  as  the  square  root  of  the  intensity  of  the 
illumination  of  the  disc 

Lastly,  he  proposca  a  modification  of  Fechner's  foimula,  which 
only  n^oBea  a  cliange  of  Fcchner'a  eonvention  that  the  liminal 
incianent  of  aensatkm  is  constant.   The  author  proposes  to  con- 

ddcrthat  -^^  a.  a&  The  fomrala  thca  becoosi^  hi  aeeord- 

aace  ;widi  Us  eapcriaMnts,  a-^'/  ^^  ^  AV*  =  s,  which 
her^aids  as  •  fliyslologleal  instead  of  a  paychica!  one. 

Anthropological  Institute,  January  23.  — Cul.  l,iinc  Ff>», 
¥.  K.S.,  [iitsiiicnt,  in  the  chair. — A  new  mtnilj<rr  wa-,  announctd. 
—  Col.  I  tix  then  read  his  report  to  llic  Ai  llir»poin<:lric  Com- 
iiuttte  of  the  liritish  Association  on  the  .'^ccolld  Koyal  Surrey 
Mili'.ia.  '1  he  measurements,  which  coinpri>«:d  the  profeisioii, 
race,  origin,  age,  height,  weight,  chest  measurement,  colour  of 
hair  and  eyes,  and  strength  of  arm,  &c.,  ul  459  individuals 
afforded  some  interesting  tacts  coDceming  what  might  be  called 
a  (airly  representative  number  of  men  Iruni  within  a  rarliu'i  of 
twenty  niites  round  Guildford.  It  appeared  that  the  colour  of 
the  hair  was  in  391  cases  brown  or  dark  l)rown,  and  in  only  two 
cases  black,  and  m  two  cases  red,  one  of  the  latter  being  Irish. 
As  to  eyes,  311  were  grey,  light  blue,  or  blue,  133  brown  or 
dark  brown.  Col.  Fox  proposed  some  modifications  of  the 
existiiij.;  tests  of  strength  of  aim  and  sight  ;  si^gge^ting  that  in 
the  first  the  test  should  be  the  same  as  in  drawing  a  bow,  neither 
hand  being  in  any  way  supported,  and  the  pull  btin^;  fiom  an 
object  not  fixed.  From  a  uble  of  twenty  comparative  cases  the 
•vcnvsof  iHiagdishaiwed  in  thacsseof  pnllliig  ftam  a  find 


point,  165-55  Ihik,  while  Hw  saM  SMn  puUir^  witih  OM 
hand  agaiast  the  oOer  onty  Sl'Sflbai  Front  the  general  resells 
CoL  Fox  conildcred  that  the  mnseabur  strength,  vital  capad^, 
Ac,  of  onr  reserve  and  regular  foroea  would  show  very  favoorably 
in  oomparison  with  those  of  the  otrdinaiy  populadon,  and  so  dis* 
pose  of  some  of  the  frequent  afaunns  given  by  the  "  man  in  the 
strest"  as  to  the  deteiiocatlon  of  our  ibross  in  physique.— Mr. 
SUnet,  President  of  die  PhUokgieal  Society,  rod  a  veiy  inte- 
resdng  paper  on  the  devdopment  of  langnagcv  and  Mr.  E.  B. 
Tylor  and  the  President  and  others  took  part  in  the  discussion. 
— Papers  by  Mr.  Knowles,  of  Ballycully,  Ireland,  on  the  das* 
sificatlon  of  amw-hesdi,  and  on  the  "Portstewart  find,"  wcm 
aim  read,  and  numerana  objects  fflustraling  the  papas  weie 
exhibited. 

Physical  Society,  January  20.— Prof.  G.  C  Foster,  pre. 
sident,  in  the  chair. — The  following  candidate  was  elected  a 
member  01  the  Society:  Mr.  A.  G.  Greenhill,  M.A. — Dr. 
Huggins  exhibited  an  enlarged  view  of  a  photograph,  half  an 
inch  in  length,  of  the  spectrum  of  the  star  a  Lyrae,  which  he 
has  recently  taken  in  a  manner  similar  to  that  in  which  the  spec- 
trum of  Sirius  has  already  been  obtained.  The  first  results  were 
very  unsatisfactory,  in  con.sciiuence  of  the  clockwork  l>cing  in- 
sufficient for  maintaining  the  image  of  the  star  on  the  slit  for  a 
length  of  time.  Mr.  Grubb  has,  however,  dcviscil  a  secondary 
control  apparatus,  the  employment  of  which  renders  It  impos- 
sible fortne  error  to  exceed  nnc-tcnth  of  a  second.  In  the  spec- 
troscope employed  the  prism  was  of  Iceland  spar,  and  the  lenses 
of  quartz.  Dry  plates  were  cni[.loycil,  and  the  necessary  bread'h 
was  secured  by  slightly  changing  the  position  of  the  image  in- 
stead of  by  the  use  of  a  cylindrical  lens.  Dr.  Huggins  has  also 
been  engaged  in  taking  a  series  of  phutogtaphs  nl  the  moon, 
and  hopes  to  olitain  some:  uifjrmalion  in  regard  to  the  question 
of  a  lunar  atmosphere  of  small  extent.  In  the  spcctnim  ol  a 
l.yr.v  a  line  occurs  coiresponding  with  II,  in  the  soUir  spectrum, 
and  several  more  refrangible  ones  which  he  is  at  present  unahic 
to  explain. — Mr.  Lockycr  con'^iilcre  I  the  results  which  Mr. 
Huggins  is  obtaining  to  l>c  of  extreme  importance,  and  he 
[^h(Mnti  I  (JUt  how  he  hopes  a  l.ir;;r  -cries  of  phi  tri;r.i;i!is  of 
stcllp-r  s|.ectra  will  afioT<l  v.ilu.i'iilc  information  in  re(;ard 
tn  the  constitution  of  certain  substances  now  3'ap;.ii>.ed 
to  lie  elementary,  such  .is  calcium.  Some  time  .ago  he  com- 
municated .1  j.rij'er  t(i  tlie  Koyal  Society  on  the  sjiectium  of 
thts  metal,  and  he  considers  that  it  is  not  a  simple  substance, 
but  that  the  H  lines  arc  due  to  two  elementary  substances  of 
which  it  is  cunijKised,  and  this  suppo'ition  is  confirmed  by  the 
fact  that  in  the  [iliu(c(;t.i;'h'^  evhil'iicil  Vy  Huggins  only  one 
of  the  H  lines  is  present,  that  is,  only  one  of  the  constituents  of 
the  metal  calcium  is  present  in  the  star  o  Lyr:e.  —  Mr.  W.  C. 
Koberts  read  a  paper  on  the  artificial  production  of  columnar 
stnicturc.  He  gave  an  account  of  the  several  thee>ries  which 
have  hitherto  been  given  as  accounting  for  this  plienomenuii 
and  that  of  cross-jointing,  as  observed  in  the  Giant  s  Causeway, 
and  he  dwelt  spcrl.Tlly  on  the  views  of  Mr.  K.  Mallet  and  Prof. 
James  Thomson.  1  le  found  as  the  result  of  experiment,  that 
when  certain  masses  of  clay  and  sand  are  heated  to  about 
1300  C.  they  contract  to  al>out  the  same  amount  as  ,1  ii.isiilt 
does  in  passing  from  the  molten  to  the  solid  state,  and  that 
beautiful  columnar  forms  are  produced.  He  had  hoped,  by 
accumulating  a  numl)er  of  specimens,  to  have  been  able  to  esta- 
blish a  relation  between  the  strains  at  the  point  of  ru]>turc  anil 
the  dimensions  of  the  hexagons,  but  in  the  small  masses  cm- 
1  ployed  the  strains  were  so  numerous  that  it  «.i5  imiK>ssible  to 
I  apportion  their  influences.  He  had,  however,  obtained  a  number 
of  specimens  which  possessed  much  interest. — Mr.  Lecky  re- 
ferred to  a  very  fine  columnar  cliff  in  the  island  of  Redness,  in 
Valencia  Harbour,  which  he  has  examined  in  tlsehope  of  finding 
cros.s-jolnts,  hut,  although  some  breaks  exist,  there  arc  none  at 
all  compar.ible  to  those  in  tl.e  north  ui  Ireland. — Prof,  (iutlirie 
showed  an  arraiigenienl  he  tins  iccetr.ly  devised,  in  the  hojic  o( 
making  the  nicrcuii;,!  as  sensitive  ns  the  water  1  ■aron-.ctcr.  It 
consists  of  uu  oiilinriry  siplu  n  harotncicr  in  which  the  two 
vertical  tubes  are  united  1:\  means  of  a  long  uniform  horizontal 
tube  having  a  diameter  ci  nsulcralily  less  than  that  of  the  main 
tul  es,  The  instrument  is  lilkJ  in  the  same  maimer  as  the  ordi- 
nary siphon  barometer,  cxce]  t  that  a  bubble  of  air  or  dilute  acid 
is  left  in  the  narrow  lui  e.  For  a  given  rise  of  pressure  the 
absolute  amount  of  me.-cury  whicll  {Misses  from  the  shorter  to  the 
lunger  tube  dcpcmls  u^ion  tlieir  diameters,  and  as  these  are  great  in 
comparison  with  the  tutie  uniting  them,  the  motion  of  the  bubble 
wiUbeeonsidaiaUa  ia  coa^aiison  wMi  that  of  the  enainit  «f 


Digitized  by  Google 


3o8 


NATURE 


\Feb»  I,  1877 


Ifat  Bercurial  cnlumn.  In  tbe  tnstrumetit  exhibited,  the  hori- 
zootal  tul>c  was  Kinncd  Into  •  fpinl,  in  order  that  the  vcrtiatl 
tubes  mi^ht  be  in  close  proximity.  He  then  exhibited  a  number 
of  thin  india-rubber  balluons,  filled  with  water,  which  he  has 
arranged  with  a  view  to  illustrate  the  nature  of  jellies.  When  a 
jelly  selj,  it  is  assumed  that  the  solid  matter  collects  in  the  form 
of  cclli  containing  liinsid,  which  burst  on  the  application  of  heat. 
15y  weighing  at  intervals  one  of  these  india-rubber  bags,  be  has 
found  that  evaporation  takes  place  from  its  surface,  thus  Mrith  a 
bag  weighing  initially  749  4  gims.,  there  wu  a  lots  of  0-95 
gnns.  in  the  course  of  twenty-four  hours.  He  is  also  examining  a 
bag  filled  with  salt  water  and  immersed  in  water,  in  order  to 
ascertain  whether  salt  as  w«U  a*  water  is  capable  of  traversing 
the  septum.  Lastly  Prof.  Guthrie  exhibited  a  large  series  of 
Chladni's  rings,  rendered  permanent  on  cardboard  bv  pressure, 
in  contact  with  the  plate  which  had  been  earned  to  vibnite,  in  a 
copyiitg  press.   The  sand  ud  lyeopodiUD  weiecMnad  to  tdbere 


firmly  by  dilute  gum. 
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Roya!  Academy  of  Sciencrs.  Pecfmher  2,  1876. — Re- 
marks on  some  surfaces  of  a  coiistint  <lej;rec  of  curvature,  by 
M.  Enncper. — On  the  anatomy  of  KhiMcriniu  lofotensis,  bjr  M. 
Lad«%.— Ob  pheimif  lie  mM,  by  MM.  HSbuer  ud  BacMca. 

R.  Accademia  dci  Lincci,  l>{cenilier  3,  1S76. — The  fallow- 
inp,  .imong  orlicr  p;!pers,  were  rcid  ;  M'-chnnical  exjK-rimcnts 
on  tlic  n.-ii1rmce  nt  the  piif.cip.il  mdals  u^eil  for  fire-arms, 
by  M.  Kii«-e;.  On  the  gracluattfin  i>f  ihc  I'.-ilniieri  electro- 
meter moditicil  by  Cantoni. — On  Crookc-'s  radionictcr,  by 
Marco.  —  fscsearchcs  on  j  icrotoxine,  on  cu^lM^lJhc^"l,  on  action 
of  chloride  of  acetilc  on  santonic  acid,  on  syntonic  cfiluride,  on 
the  chloride  and  the  bromide  corresponding  to  santonic  acid,  by 
M  Patcmo,  Canni/^aro,  and  otlif rs. I'ctrngraphic  studies  on 
Latium,  by  M.  Sli.iver.  -Studies  on  the  minerals  of  Latinm,  by 
the  same. -  (->i>  the  muscular  structure  of  the  ventricle  of  the 
human  heart,  by  M.  Toiliro. — The  theijretic  velocity  uf  sound 
and  the  molecular  velocity  of  ga5,  by  M.  lictti. — On  ilunride  of 
magnesium,  by  M.  Cossa, — On  the  distribution  of  suliterraneaii 
water  in  the  district  of  Iglcsias. — On  the  small  motions  of  an 
entirely  free  ri^dd  b'Hiy,  by  M.  Cerrttti.— Ob  the  MltOBjr  ud 
physiology  of  the  retina,-  by  M.  BoU. 

Paris 

Academy  of  Sciences,  January  22. — M.  Peligot  in  the 
chair. — The  following  papiers  were  read  : — Craniolu^jy  of  the 
Negrito  and  Negrito- rajman  races,  by  MM.  l>c  I'rtlagcs  ;uid 
Hamy.  The  av;thors  presented  the  fifth  nunilir.r  <>t'  their  Cruttia 
Etknica.  In  this  note  they  point  out  the  dilTerenccs  between 
the  two  races  nameil,  an'  skclcli  their  disttilaiiii  n.  '1  iiey  .ire 
beginning  the  study  of  the  I'a--iiiaiii,iii  type.  Meinnir  on  fl-  ctro- 
capiilary  actiee)!,  ;  in  wisich  are  treated  :  -I  rj'l'he  depdansatinn 
of  tlie  electriide  .iiid  the  electric  elTeets  |  riKinced  en  cutuact  of 
the  ^kin  and  va'ious  liquids;  (2)  Kclatlniis  lictsvcen  electro- 
motive forcc-^,  ']uarililics  of  heat  libcrateii  iluriiig  their  produc- 
tion, and  diffusive  power,  by  M.  Itccqucrcl.  Acids  in  contact 
vith  the  .skin  take  ].i!niiivc  clcc'.rici'.y,  w/iile  alkalies  take  nega- 
tive. \Vi:h  an  alkaline  li'juid  and  tlic  finger,  i-.f.  the  pores  in 
the  interior  of  the  finger  play  the  part  of  ncg.»tive  jk^Ics,  those  in 
the  exterior  of  positive  ;  the  liijuius  within  the  finger  tend  to  be 
deoxidised,  those  without  to  lie  oxiili^ed.  Soup  and  wine  in  the 
Stomach  being  in  contact  with  venmis  l  lo.i.l  through  tlio  vcsscU, 
the  exterior  surface  of  the  latter  is  the  negative  p<iU-  of  electro- 
capillary  couples,  the  positive  poles  I  cmg  within.  Thus  the 
liquids  of  the  stomach  are  rcduceti  an<l  the  Idool  oxidised.  ^!. 
Becquerel  finds  the  greater  hydraliim  of  acids  lia^  alw.iys  a  less 
influence  on  the  electromotive  force  than  on  the  amount  of  heat 
liberated.  There  docs  not  seem  to  be  any  relation  between 
diffusion  and  the  production  of  electromotive  force.  — Researches 
on  substituted  eu^cnob,  by  M.  Cahours. — Contemporaneous 
formation  of  zeoluhs  (cliabasie,  christianite)  under  the  influence 
of  thermal  springs  in  the  environs  o(  Oran  (Algeria),  by  M. 
Daubrte. — On  the  structure  of  the  calcareous  .shells  of  eggs  and 
the  characters  which  may  lie  inferred  from  it,  by  M.  Oervais, 
This  inquiry  was  sug^jested  liy  the  discovery  oi  a  few  egg-like 
fragments  in  <ome  beds  of  deliitus  at  Rognac  in  Provence,  bjr 
M.  Matheron.  From  com]  arison  the  author  thinks  these  fossil 
eggs  did  not  belong  to  a  bird  but  to  a  reptile  ;  the  structure  of 
the  shell  closely  resemlilcs  that  of  certain  bmydosaurions.  And 
this  reptile^  if  really  M.  Matheron's  Hypeelosauras,  as  seems 


likely,  had  more  resemblance  to  Chelonians  than  the  few  frag- 
ments  of  its  skeleton  found  there  would  indicate.— t  »bservations 
of  eclipses  of  Jupiter's  satellites  at  the  Ob*.ervatory  of  Touloa.se, 
by  .M.  Tiiserand.  -  On  the  advantage  there  would  be  in  replacing 
quinine  by  cinchonidine  in  tre.-ttment  of  inter  ni;  !.  n  tuvers,  by 
Sfr.  WeddelL  Cinchonidine  can  be  obtained  at  a  thiril  (or  less) 
of  the  cost  of  quinine  ;  its  effect  is  as  good,  and  some  patients 
can  take  it  more  e.isily  than  quinine. — On  the  transmission  of 
excitations  in  nerves  of  sensibility,  by  M.  Bert.  The  end  of  the 
tail  of  a  young  rat  was  skinned,  turned  over  and  inserted  in  the 
back,  and  held  there  by  sutures  till  union  occurred.  Eight 
months  after,  this  "  handle  "  was  cut.  On  the  dorsal  stump  being 
pinched  the  rat  evidently  felt  pain.  In  this  fragment,  then  (says 
M.  Bert),  the  excitation  of  the  sensitive  nerves  u  propagated 
from  the  thick  end  to  the  thin,  or  the  inverse  direction  to  the 
normal.  But  this  sensibility  of  the  dorsal  stump  d'uninished 
from  the  second  day  and  sooa  diaappcareJ.  The  oenres,  tepa* 
rated  from  their  trophic  centres,  had  degenerated.  Peihattt  after 
a  longer  interval  the  influence  of  new  trophic  centres  might  be  ittlfi* 
cient,  and  sensibility  would  persist  after  section.-  -On  tnecommu* 
nication  which  must  have  existed,  in  historic  epochs,  between  the 
chotts  of  Tunis  and  the  Mediterranean,  by  .M.  KoudAire. — On  the 
capacity  of  sataration  of  manganoas  acid,  by  M.  Gorgea. — On 
the  nonnals  which  may  be  drawn  to  a  given  point  in  a  conic,  1^ 
U.  lACwrte. — Note  00  «  nanometric  appam  us,  h  propot  of  a 
reoent  eoeannnication  of  M.  Otiiletct,  bjr  MM.  Mignoo  and 
Kouait.  Itcooaiattof aiDalalniawireoattiBiac»l^idd»«id 
a  glasi twbe wdiciriM tucnymmt*  «f  tteliqud;  the  two  pMtl 
are  conncftnd  by  >  autable  Joint. — Actioa  of  beat  on  quereft^ 
by  M.  Pninier.— On  the  KiHWiitatiiaB  of  uiDe — reoly  to  M. 
Pasteur— by  Dr.  Bastian.  —On  the  chandeis  of  the  (dectiie  dia« 
charges  of  the  torpedo,  by  M.  Marey.  He  showtthat  the  volui* 
tazydiscbaige  of  the  fiih  is  formed  of  the  addition  of  a  lerict  of 
MeeMne  omtnta^  mtd  resembles,  b  oomplexity,  mneiifar  eaa< 
tiactioa,  wUdi  oomistsof  a  seties  of  diodtH  tbe  effiwttof  which 
combine  to  prodnce  the  coBtraetioo. — On  the  retnra  of  contnc* 
tili  ty  in  a  muscle,  where  this  propery  has  disnppsaiad  in  coose- 
quenea  of  slmif  lodnctloB  currsats,  bjr  M.  Cailet.  The  coo- 
DadiliMp  letnnis  whde  the  auudeis  nbjected  to  weaker  currents. 
—Ob  tae  phynological  and  thciauemiad  properties  of  glycerine, 

aM.  CaUUaB.-Oa  theaidilicsaaB  of  the  Aye  Ayc^  (9  MM. 
oe-Edwalds  aad  Giaadidiec.  Ib  this  it  approaches  the 
lowest  Older  of  Lwriaofc  The  hl|^  cany  then  Toaqe 
■ttadicd  to  their  bade  or  10  Ihdr  br(ast--Oa  the  niodificsiuan 

their 


flowcn»  fagr  M.  Avnisr.— Oa  the  theory  of  «wtlfa«ioa,  by  M. 
Chaanont.  A  chaaee  of  i  per  cent,  ia  tlie  anolitai*  pwdaces 
as  much  afliMt  ob  aeasatioB  as  3-32^  C. — Ob  sctea  fitvoamldo 
esses  of  traasfosian  of  delibriBaied  Mood,  by  Or.  Ladidu  de 
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GRIMJtPS  LAW 

Crimnes  Ltm  :  a  SHufy.  By  T.  Le  M.  Douw.  (TUbner 

and  Co.,  1876.) 

THIS  is  a  very  able  and  closely-reasoned  book.  Its 
object  is  to  explain  the  cauae  and  origin  of  that 
curious  shifting  of  sounds  known  as  Grimm's  Law,  in 
virtue  of  which  a  particular  sound  in  one  member  of  the 
Indo-European  group  of  languages  must  answer  to 
another  particular  sound  in  another  member.  The  dis- 
covery of  the  law  hid  the  fenndatton  of  comparative 
pl,;io!oL;y,  and  raised  etymology  from  mere  haphazard 
guesswork  to  the  rank  of  a  science,  but  the  primary  cause 
and  reason  of  the  hiw  itself  are  still  under  discmsioD. 
\Vc  have  still  to  learn  why  a  classical  aspirate  must 
answer  to  a  Low  German  media  and  a  High  German 
tenuis,  or  a  classical  tenuis  to  a  Low  German  aspiiate 
and  a  High  German  media. 

Mr.  Douse's  book  is  intended  to  be  an  answer  to  this 
question.  After  criticising  and  rejecting  the  various  at- 
tempts that  liave  been  made  to  solve  the  problem,  he 
essays  a  fresh  solution  of  his  own.  He  begins  by  assuming 
that  the  cause  of  the  law  must  be  ultimately  found  in  the 
principle  of  least  effort,  and  therefore  that  no  explanation 
of  it  can  be  considered  satisfiwtMy  wUch  does  not  derive 
the  weaker  sounds  from  the  stronger  ones.  7Ic  then  ap- 
peals to  the  curious  fact  of  which  the  Cockney  interchange 
of  w  and  V  is  an  examplev  *^  from  which  we  leant  that 
where  one  dialect  is  in  preienoe  of  anodier  it  compen- 
sates for  its  mispronnndation  of  a  sound  in  tfie  latter  by 
inverting  the  places  of  the  two  sounds.  The samo  person 
who  leaves  out  the  aspirate  where  it  ought  to  be  sounded 
will  insert  it  where  it  has  no  reason  to  exist.  This  is  a 
dmple  case  of  "Cross  Compensation."  Grimm's  Law, which 
involves  the  interchange  of  three  sounds  instead  of  two, 
is  amove  complicated  and  somewhat  varying  instance  of 
the  same  phenomenon,  and  is  referred  by  Mr.  Douse  to 
what  he  terms  "Reflex  Dissimilation."  He  believes, 
therefore,  that  the  phonetic  characteristics  of  the  different 
branches  of  the  Indo-European  family  were  devdqied 
while  they  were  stfD  dialects  of  one  and  the  same  Ian- 
g-.ia^e,  and  that  the  characteristics  once  .icquirt  ;1  were 
only  preserv  ed,  and  perhaps  intensified,  after  the  break- 
ing upand  separation  of  die  parent  tongue.  Tlie  aspirates 
originated  in  the  dialect  which  afterwards  became  the 
Low  German  branch,  white  the  dialect  which  became  the 
High  German  branch  favoured  the  soft  consonants  or 
ircdia\  Mr.  Douse  further  holds  that  the  parent  lan- 
guage possessed  at  the  outset  only  tenues  or  hard  conso- 
nants. The  phonology  of  the  Lithu-Slavic  branch,  which 
agrees  partly  with  that  of  the  Indian  section,  partly  with 
that  of  the'  Teutooie  section,  is  explained  by  stipposing 
that  the  dialect  from  which  it  has  doM  ended  was  originally 
in  contact  with  the  dialects  of  the  High  Germans  and 
Indo-Gieefcs,  and  notwhh  that  of  the  Lew  Germans,  and 

tiuit  its  tcnucs  were  chan_t,'od  into  medi.t  through  the  in- 
fluence of  the  High  German  dialect  before  the  latter  had 
become  affected  by  Low  German  aspiration. 

This  is  a  bare  outline  of  Mr.  Douse's  theory,  in  con- 
nection with  which  he  has  introduced  a  large  number  of 
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snbndlary  remarks  and  suggestions  of  great  value  and 
interest  It  will  be  seen  that  the  theory  agrees  better 
with  the  view  of  J.  Schmidt,  who  raaintidns  that  tiie 

Sereral  members  of  the  .\r>aa  family  of  speech  were 
originally  dialects  at  a  greater  or  less  distance  from  a 
sbgle  centra  than  with  that  of  Fick,  who  would  draw  a 
sharp  distinction  between  the  East  Aryan  and  the  West 
or  European  Ar)an  groups.  Indeed,  in  so  far  as  Pick's 
hypothesis  implies  the  chronological  descent  of  one  Aryan 
dialect  from  anodier,  Mr.  Douse's  system  is  absolutely 
incompatible  with  it.  Mr.  Douse,  however,  seems  to  me 
to  have  fully  shown  the  untenability  of  the  chronological 
hypothesis  under  any  form,  and  to  have  proved  once  for 
all  that  any  satis<actor>'  explanation  of  the  phenomena  of 
Grimm's  Law  must  rest  upon  the  belief  that  the  |)honetic 
systems  of  the  various  members  of  the  Aryan  group  go 
back  to  a  time  when  tiiey  were  still  co-existing  ifialects  of 
one  primitive  tongue.  Here  as  elsewhere  language  begins 
with  dialectical  variety,  at  least  so  far  as  comparative 
philology  has  any  cognisance  of  it. 

I  cannot  accept  Mr.  Douse's  postulate,  however,  that 
all  phonetic  problems  are  to  be  tested  by  the  principle  of 
laziness  or  least  effort,  and  that  the  mere  fact  that  a 
hypothesis  demands  the  change  of  a  weaker  into  a 
stronger  sound  is  a  condemnation  of  it  The  principle  of 
laziness  in  philology  can  hardly  be  compared  with  the 
law  of  graviution  in  physics,  and  allowance  should  be 
made  for  the  contrary  principle  of  emphasis.  The 
healthy  desire  to  exert  oneself  is  nearly  as  strong  an 
clement  in  human  action  as  the  desire  to  escape  trouble. 
No  doubt  the  principle  of  laziness  has  been  a  most 
powerful  agent  of  change  in  langua^  bat  it  has  not  been 
the  sole  agent  of  change.  The  problems  of  speech  un« 
fortunately  do  not  admit  of  so  simple  a  solution 

This  postulate  leads  Mr.  Douse  to  another  view,  which 
seems  to  me  equally  unfounded.  Because  we  can  reduce 
by  phonetic  analysis  the  various  consonants  and  vowels 
of  uttered  speech  to  a  few  tenues  and  the  single  vowel  a, 
he  concludes  that  the  parent  Aryan  once  contained  no 
other  sounds  than  these,  and  that  there  was  a  period 
when  the  alphabet  consisted  of  little  more  than  the  letters 
k,  /,  /,  and  <i.  This  theory  of  course  goes  along  vrith  the 
bdief  that  the  roots  of  our  Aryan  languages  can  be  cut . 
down  to  a  combination  of  the  vowel  with  a  single  con- 
sonant, a  belief  which  appears  to  me  the  /;<  ////i  ulltii  of 
the  improbabilities  resuitmg  from  the  prevalent  doctrine 
of  roots.  There  is  a  good  deal  to  be  said  for  the  opinion 

according  to  which  the  European  <t,  and  c  are  not  dif- 
ferentiated from  a  primitive  a,  but  on  the  contrary  the 
Indian  a  is  the  single  sound  into  wliidi  the  tiuree  vowdi 
have  coalesced. 

I  am  compelled  to  part  company  again  with  Mr.  Douse 
on  the  question  of  the  two  classes  of  gutturals  which  the 
parent  Aiyan  is  believed  to  have  possessed.  His  theory 
{s  tiiat  the  single  tenuis  k  split  up  into  the  two  varieties  oif 
pronunciation,  /rt'  (y*)  in  the  western  dialects  and  ky  fj) 
in  the  eastern  (and  Lithu-Slavic)  dialects,  and  that  origi- 
nally, therefore,  there  was  only  one  gnttural^  or  dass  of 
gutturals  {k,  i^,kh).  M.  Havet  here  seems  to  me  to  be 
more  in  the  right  in  holding  that  the  parent  speech  had 
from  the  beginning  two  classes  of  gutturals,  one  the  pure 
^  ig*  ^        *  labialised  Am  (gw,  HMv).  The 

pure  t  teeame      in  tlie  Indian  (and  Lithu>Sknc 
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languages,  very  probably,  as  Mr.  Douse  suggests,  through 
the  medium  of  ky.  But  in  spite  of  his  arguments  to  the 
cwntrary,^  still  scans  to  me  a  btrder  sound  than  simple 
k,  so  that  even  if  we  accept  his  o«rn  test  of  tlie  principle 
of  least  effort,  the  latter  sound  should  be  derived  from  the 
former,  and  not  the  converse.'  He  confesses  himself,  more- 
over,  that  bis  tbeocy'  fails  to  explain  the  eqttivalence  of  the 
Smskrit  jvo  and  tlie  European  reduplicated  root  ^ri-g7i>i 
to  live  "  (.IS  in  the  I-atin  vivere  and  our  quick),  an  equi- 
valence which  can  only  be  accounted  for  by  supposing 
that  in  this  partkulsr  instance  tut  Indian  dblect  has  pre- 
served the  l.nbial  sem:  vowfl  of  the  or!i;in.nl  root.  F.(ii!.il!y 
instructive  is  the  equivalence  of  the  Greek  yin/rr)^),  and 
the  Latin  venter  (for  gwenter),  which  Mr.  Uousc  does  not 
notice,  as  it  shows  that  Greek  could  sporadically  deal 
with  the  guttural  in  the  same  way  that  Indian  and  L:tha- 
Slavic  habitually  did.  I  can  see  no  reason  why  these  dia- 
lects should  nothave  sibilated  k  pure,  very  possibly  through 
an  intermediate  Ay*,  at  the  same  time  that  kw  was  being 
rcJuccd  to  simple >t.  I  have  heard  kyind  and  i'.";  f, v  Uww 
the  same  lips.  To  the  instance  of  words  with  primitive 
j^km  given  by  Mr.  Dooae^  may  be  added  cXa^vr.  Lat. 

iScstfl  (fiir  Ugviiit  and  fioaxlt,  Lit.  hrcvi^  (for  hrfs^^iC]. 

The  excellence  of  Mr.  Dousc's  book  has  led  mc  to  dwell 
npon  the  points  which  seem  to  me  open  to  objection,  and 
I  have  left  myself  no  space  to  draw  attention  to  the  many 
striking  suggest!  ns  and  new  points  of  view  scattered 
through  the  volume.  I  cannot,  however,  quite  pass  over 
the  note  in  which  he  maintains  the  existence  of  bivocal* 
Ised  roots  {oka,  ata^  &c),  and  acutely  suggests  tliat  the 
Greek  and  iWi^t  imply  dissyllabic  roots  as  much 
as  the  archaic  Latin  enos  or  the  Sanskrit  ana,  Lat. 
^  (fvt  ontthu).  Mr.  Douse  has  materially  hdped  for- 
ward the  solution  of  the  problem  of  Grimm's  Law,  and  if 
his  theory  is  not  secure  fiotn  attack  in  ever)-  particular,  in 
its  main  outlines  it  will  (!^,lhtlo^s  prove  correct.  At  all 
events  the  chronological  hypothesis  which  derives  the 
phonetic  systems  of  the  Indo-European  languages  from 
one  another  can  never  again  be  upheld. 

A.  H.  Sayce 


STEEAF'S  "EQU/XE  AXATOAfY" 
<httli$us  0/ Equine  Anatomy.  By  J.  11.  Steele,  M.R.CV.S. 
(London :  Longmans  and  Co.,  1876.) 

ALTHOLTGH  this  manual  is  intended,  as  we  ire  in- 
formed on  the  title-page,  for  the  use  of  veterinary 
stodents  in  die  dissecting-room,  we  think  it  quite  possible 
that  it  may  have  a  larger  sphere  of  usefulness. 

As  long  as  the  study  of  zoology  and  comparative 
anatomy  was  confined  to  those  who  had  entered  on  the 
medical  profession,  the  human  frame  formed  an  excellent 
standard  with  which  every  mammalian  animal  might  be 
compared  in  all  its  parts.  Of  late,  however,  since  biology 
has  been  introduced  into  general  education,  those  who 
have  taken  to  it  in  earnest  have  not  been  long  in  finding 
that  without  a  pretty  thorough  knowledge  of  the  details  of 
what  may  be  termed  the  typical  vertebrate  structure  they 
are  on  all  rides  beset  with  difficulties ;  Aey  make  errors 

ill  nomcnrlature,  they  cannot  .appreciate  the  sif^nificance 
of  t>ony  processes,  and  are  unable  to  generalise  with 
safety. 

.  •  llr.Mii»nafB4iMilmlotlwlUllfeliM|m|M«t  awtM^wC;^^ 


Whether  it  is  possible  that  the  requisite  amount  of 
detail  will  be  mastered  by  those  who  are  not  stimulated 
by  the  severity  of  rigid  examinations  on  the  way  to  a 
professional  career  is  a  question  which  we  will  not  dis- 
cuss upon  the  present  occasion ;  nevertheless,  those 
teachers  who  are  anxious  that  their  pupils  should  have  a 
reliable  work  on  the  anatomy  of  some  one  of  the  lower 
animals  cannot  do  better  than  recommend  the  one  at 
present  under  notice.  The  nss  is  an  animal  the  expriisc 
of  whose  carcase  is  not  excessive.  Its  size  is  sufticicnt 
for  the  easy  investigation  of  all  its  hnportant  pans,  and 
its  stnicturc  is  normal  enough  to  form  the  basis  for  a 
competent  knowledge  of  all  the  essential  parts  of  the 
mammalian  or^anisadoo.  It  it  superior  to  the  dog  or 
the  cat,  because  both  are  as  a  rule  too  small  for  the  satis- 
factory demonstration  of  many  of  the  more  delicate 
^y^tcms,  such  as  the  visrular  and  nervous,  except  by 
those  who  have  already  had  considerable  experience  in 
dissecting.  Another  advantage  is  that  the  requirements 
of  the  veterinary  colleges  have  led  to  the  production  of 
such  works,  and  there  are  more  elaborate  ones,  such  as 
that  of  Chaavean,  the  ttaashttioa  of  whidi  by  Mr.  Geoi]g« 
Fleming  we  reviewed  sometime  ago  (N'.xturk,  vol.  viii. 
p.  i5iS),  to  fall  back  upon  where  greater  detail  is  called  for. 
On  the  other  hand,  a  treatise  on  the  anatomy  of  dog 
would  with  great  difficulty  repay  any  author  for  the  time 
and  labour  required  in  its  production. 

Mr.  Steele's  work  commences  with  a  chapter  on  the 
methods  and  terms  employed.  The  osteology  of  the 
horse  h  then  considered  in  detail,  each  bone  being  fully 

described  This  is  followed  by  a  section  on  arthrology, 
in  which  the  nature  and  action  of  each  joint  is  explained. 
The  fourth  part  of  the  volume  Is  devoted  to  special  ana- 
tomy, which  is  treated  in  the  same  way  as  is  human 
anatomy  in  dissecting  manuals  generally.  Appended 
are  tables  of  nerves  and  vessels.  The  style  in  which  the 
whole  subject  is  treated  is  not  inferior  to  that  adopted  in 
the  best  works  on  anthrnpotomy,  at  the  same  time  that 
til.'  I;ini;u.igc  is  clcar  and  concise.  We  do  not  quite 
know  why  fascia  should  be  spelt "  faschia  "  throughout. 

In  his  aoeoont  of  the  liver,  Mr.  Steele  reproduces  an 
error  found  in  most  works  on  the  subject.  This  we  can- 
not correct  better  th.in  by  quoting  the  accurate  descrip- 
tion given  by  Prof.  Flower  in  his  Hunterian  Lectures 
before  the  College  of  Surgeons  in  1S72  1  There  we  leam 
that "  The  bver  is  tolerably  symmetrical  in  its  general 
arrangement,  being  divided  nearly  equally  iolo  aqpneats 
by  a  well-marked  umbilical  fissure.  Each  segment  is 
again  divided  by  lateral  fissures,  which  do  not  extend 
quite  to  the  posterior  border  of  the  or^'an.  Of  the  cen- 
tral lobes  thus  cut  off,  the  right  is  rather  [decidedly]  the 
larger,  and  has  two  fissores  in  its  free  border  dividing  it 

into  lobules  The  two  latera!  lobes  are  subtriangu- 

l.ir  in  form.  The  spigelian  is  represented  by  a  tlat  surface 
between  the  portal  fissure  and  the  posterior  [the  vertebral] 
border,  not  distinctly  marked  off  from  the  left  lateral  by  a 
fissure  of  the  ductus  venosus,as  this  vessel  is  buried  deep 
in  the  hepatic  substance  ;  but  the  caudate  is  distinct  and 
tongue-shaped,  its  Ireeapex  reaching  nearly  to  the  border 
of  the  right  lateral  lobe.  In  most  woika  en  the  anaiain7 
of  the  hone  (as  those  of  GniU  and  Ldserin^  [to  iriiidi 

'  MkBtai  TtHmmHdGaattle,  Magm  nh  ilfik  ■>9' 
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we  may  add  Chauvean  and  Steele]  All  has  been  con-  \ 

founded  '.vith  the  spi;,'clian  lobe  of  man." 

In  conclusion,  we  arc  sure  that  all  teachers  of  anatomy 
will  agree  that,  in  an  educational  point  of  view,  Mr. 
Steele's  volume  is  a  most  valuable  addition  to  the  litera- 
ratuie  of  the  subject  on  which  be  treats. 


OUR  BOOR  SHELF 

Dutch  Cuiaua.  By  W.  G.  Palprave.  (London:  Mac- 
miUaa  and  Co.,  1876.) 

CmtOt       Ctanp  Life  in  British  Guiana.  By  C.  Harring- 
ton Brown,  Assoc.R-S.M.    (London:  Stanford,  1S76.)  i 

These  two  works  dcnl  with  a  small  portion  of  a  !e;^ion  of 
consit^erablc  interest  from  various  scientitic  points  of 
view,  but  of  which  we  as  yet  know  comparatively  little  ; 
indeed  much  of  the  region  included  under  the  name 
Guiana  is  a  terra  incognita,  and  presents  a  line  field  for 
an  enterprising  explorer.  Mr.  I'algravc,  whose  long 
silence  smce  the  publication  of  bis  classical  work  on 
Arabia  many  have  wondered  at  and  regretted,  spent  only 
a  fortnight  in  Dutch  Guiana,  and  this  volume  testifies 
made  a  diligent  use  of  his  tinKi  The  work  is  more  con- 
nected with  the  historicalf  social,  and  commercial  aspects 
of  the  Dutch  colony  than  with  the  strictly  scientific,  but 
contains  much  valuable  information  about  a  country  of 
which  even  the  Dutch  themselves,  we  suspect,  know 
little.  Mr.  i'.-.lf;ravc  has  gathered  many  facts  about  the 
colony  from  v.irious  cpiarterr,  and  ingeniously  weaves 
these  into  his  Lsant  ii  irrativt-,  so  thnt  a  reader  who 
gets  to  the  eml  of  the  little  \olume  will  have  a  very  fair 
idea  of  its  history,  present  condition,  and  future  pros- 
pects. In  a  graphic  and  popular  way  he  describes  the 
Joameys  he  made  up  the  rivers  near  the  coast,  and  con- 
veys a  £ur  idea  of  the  productions,  the  people,  and 
the  aqiect  of  the  district  vidted.  To  the  tthnoloKical 
reader,  one  of  the  most  intereatkif  chaoieis  is  that  on 
the  Bwdi  N«NWfc  Scattered  all  over  the  colony  to  the 
mmber,  Mr.  Fklgiave  thinks,  of  about  30,000,  are  v;)nous 
tribes  of  independent  negroes,  descendants  of  former 
slaves,  who  rose  against  their  Dutch  masters,  fought  for 
and  obtained  their  freedom  and  liberty  to  settle  pretty 
much  where  they  chose,  and  have  lived  peaceably  beside 
their  former  masters  ever  since.  These  Bush  Negroes  are 
descended  mostly  from  Africans  of  the  same  type,  but  are 
now  divided  into  three  main  tribes,  and  several  subordi- 
nate branches,  with  chiefs  and  sub-chiefs,  euh  tribe 
named  from  the  place  at  which  its  treaty  of  peace  and 
fifcedom  was  signed,  as  Aucan,  Saramaccan,  and  Moe- 
sum.  The intcrestiogpc^t  is  that ''the  gmying,  once 
maide^  perpetuated,  and  in  the  course  of  years  n  has  pro- 
duced m  each  instance  a  distinct  type,  till  what  was  at 
first  merely  nominal  and  accidental  has  become  per- 
manent  and  real."  Mr.  I'algravc's  work  is  one  of  great 
interest  from  beginning  to  end.  It  contains  a  clear  map 
and  a  plan  of  Parimaribo. 

Mr.  Brown  is  a  much  better  surveyor  and  explorer  than 
he  is  a  book-maker.  As  Government  Surveyor  of  British 
Guiana,  he  has  visited  nearly  every  comer  of  it — the 
tracings  of  his  routes  on  the  map  forming  a  regular  net- 
work of  blue  lines— and  during  nis  journeys  has  collected 
a  vast  amount  of  valuable  information  about  its  physical 
aspect,  geolMRL  fraaa,  Aon,  and  people.  The  rejMrts  on 
tiie  physical  Matures  and  descriptive  geology  of  the 
colony  have,  he  says,  been  already  published  by  the 
Treasury  Commissioners,  and  in  the  present  volume  he 
professes  to  give  only  a  popular  n.irr.Ttivr  of  his  travels. 
But  the  volume  is  something  more  than  this,  as  alinost 
every  page  contains  rjwtcs  on  the  fauna  and  flora  and 
geological  features,  as  well  as  natives  that  came  under 
bis  o^cr\'ation.  All  these  notes  are  put  down  miscel- 
laneously in  the  order  of  time^  amid  the  notes  of  the 


incidents  that  occurred  during  the  journeys,  so  that  it 
is  difficult  for  one  interested  m  the  natural  history  of 
the  country  to  ferret  oat  and  classify  the  observations. 
Mr.  Brown  would  have  done  great  scr\'icc  both  to  the 
general  and  the  scientific  reader,  had  he  gathered  these 
notes  tojiiether  ami  arranged  them  in  an  appendix,  or 
even  if  he  had  i.iken  care  to  sec  that  his  work  was  pro- 
vided with  a  carefully  compiled  index.  In  another  edi- 
tion wc  hope  the  latter  want  will  be  su[;plicd,  as  it 
will  certainly  add  much  to  the  value  of  the  work,  which, 
notwithstanding  the  defects  in  plan  we  have  mentioned, 
is  an  important  contribution  to  the  information  we 
already  possess  about  British  Guiana.  Mr.  Brown,  it 
may  be  remcmbcrcti,  was  the  discoverer  of  the  magnifi- 
cent Kaieieur  Fall,  on  the  river  P<rtazo,  a  tribotary  m  the 
Esseouibo,  an  accoont  of  iriiicb  we  gave  in  NATtJRB 
shortly  after  its  discovery  in  1870  (vol.  iii.  p.  108).  The 
excellent  map  and  w<:ll-cxecute>l  illustrations  add  much 
to  the  interest  and  vahie  of  Mr.  Brown's  work. 

The  Royal  School  of  Mind  Mazazitu.    (Ix>ndon  : 
VVyman  and  Sons,  81,  Great  Queen  Street,  I.incoln's- 

Inn  Fields,  W.C.) 

This  magazine,  the  first  numbir  of  which  wc  have  just 
received,  is  to  be  issued  three  times  a  year,  under  the 
auspices  of  the  students  of  the  Royal  hchool  of  Mines, 
and  is  to  be  devoted  to  articles  on  travel,  athletics,  foot- 
ball, and  to  other  matters  connected  with  the  school.  The 
present  number  contains  several  articles,  by  former  stu- 
dents, on  travel,  an  article  on  football,  together  with 
a  record  of  matches  played  by  the  Royal  School  of 
Mines'  Football  Club,  (hiring;  tlie  scision  1S75-76.  It  also 
contains  a  list  of  papers  on  mininii  .uid  naiaihir^'y  ;  re- 
sults of  Royal  School  of  Mines  for  1875-76  ;  a  report  of 
the  annual  dinner  of  the  club ;  besides  two  original  potms, 
both  of  which  are  ^;ood. 

Wc  confess  we  are  a  liitic  disappointed  that  greater 
attention  has  not  been  paid  to  scientitic  subjects  ;  we 
have  no  doubt,  however,  that  this  will  be  rectified  in 
future,  and  we  heartily  recuinmend  the  magazine  to  all 
interested  in  the  Royal  School  of  Mines.      J.  McD,  C. 


LETTERS  TO  THE  EDITOR 

[  TluEdUtr  dm  mat  htU  kimtdf  rttfotuiUt /«r  ttnttumt  expntui 
by  kit  ttrrtsfondmtt.  Nether  tmm  ht  ttndertakt  to  rettim, 
or  to  sormfoml  with  the  wrUerr  of,  rtjeeied  maituterifts. 

No  fUtkt  ii  taken  of  anprtyninus  aynirnuttii  iu'iom,} 

Storm  Waves  of  Cycloaes 

I  BEG  to  submit  the  feUowing  suggestion,  to  explain  in  a 
gdaenl  way  by  the  Mcompanying  diagram  the  view  that  might 
b«  taken  of  the  rise  and  great  height  of  storm  waves  of  cyclones 
at  sea,  such  as  occuned  in  the  Bay  of  Bcflgsl,  and  isnndstcd  and 
devastated  extensive  ttacts  of  the  coBSiS  sad  isfaUKis  «0  Oelober 
31  and  November  1,  1876. 

It  is  generally  observed  that  when  the  winds  blow  into  a  re- 
enteriiig  angle  of  any  sea-walls  or  qnaya,  that  the  surge  of  the 
wave  rises  Ugber  in  it  than  against  the  plaoe  sea  wall,  and  fre- 
quently it  shoots  up  the  corner  in  a  kind  ot  spooling  form. 
Again,  the  tides  in  estuaries  and  friths,  having  bell-ihaped 
mi;otllS  facing  the  ocean,  and  contracted  inner  ends  receiving  a 
river,  rire  to  very  extraoidinary  heights,  as  in  thoic  of  the  Severn 
and  Thameii,  where  disistrous  floods  ha»c  just  occurred. 

These  heights  are  n:uvh  increased  when  tlie  winds  blow  into 
them,  as  westerly  into  the  hcvcin  estuary,  and  easterly  into  the 
Ihanes  mouth,  as  durini^  the  tcccnt  gale.  The  ordinary 
rise  on  the  south  coast  o(  Knt;larid  of  the  titles  is  generally 
only  alijut  Ici.  !tet,  but  at  Uiistol  ihcy  may  rcsc  to  thirty  or 
forty  iLtl,  winch,  in  fact,  would  be  j;rcater  ihan  the  height  of 
iir.y  sltinii- wave  in  a  cydonc  in  Indu  Xi,w  i(  the  course  of 
ihc  rcvoU  ing  wind,s  in  a  storm  ma«s  I  c  coriiiJcred  as  a  ^]^tr,\l  from 
li.e  tiUt-K!c  10  lie  insiilc,  like  a  toiled  waltb-ipriiij;,  ihcli  (he 
section  of  each  spiral  tuin  may  he  considtred  as  decreasing  from 
the  OLtiide  to  the  centre  inside.  TLi:s  will  therefore  resemble  a 
In^  le-entcring  angle  or  estuary  tube  twisted  upon  itself  as  a 
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helix,  mnd  therefore  if  the  water  be  driven  in  at  the  larf^e  end 
and  up  to  the  small  end  of  the  spiral,  i(  should  considerably  in- 
itreaje  in  height  as  it  went  alon;;  and  move  with  greater  rapidity. 

When  arrived  at  the  extremity  of  the  spiral,  it  may  be  con* 
(idercd  to  remain  there  for  some  time  and  spread  itself  out 
laterally  in  bulk  at  tlie  hi^^h  level  as  long  as  the  violence  of  the 
itorm  lasted.  But  when  the  force  of  the  wind  began  to  diminish, 
this  h  \\.<i'\  a<|ai;oui  uia^s  woukl  m'>rc  or  Ic^s  suildcnly  subside. 


and  ruth  down  on  all  sides  to  seek  its  natural  level  This 
might  occur  at  sea,  and  be  evidenced  by  the  long  swell  or  rollers 
frequently  seen,  or  might  be  translated  by  progressive  motion 
to  launch  its  tremendous  weight  on  the  land,  and  inundate  it. 
This,  It  may  be  conjectured,  could  only  be  elfcctcd  over  lands 
about  the  level  of  the  tea,  over  which  the  base  of  the  funnel  of 
the  cyclone  would  advance,  carrying  the  inclosed  mass  of  water 
with  It  for  part  of  the  area  of  the  revolvine  circle,  which  would 
so  far  be  still  able  to  draw  its  supplies  from  the  sea  on  the 
coast  yet  included  in  its  motion.  As  soon,  however,  as  the 
southern  or  equatorial  limb  of  the  circle  had  so  far  progressed  as 
to  leave  the  sea  behind  it,  then  the  friction  of  the  earth  would 
prevent  the  inclosed  mass  of  water  following  the  cyclone,  which 
had  been  already  cut  off  from  its  aqueous  communication,  and  it 
would  be  left  behind  to  expand  over  and  deluge  the  country  lying 
under  its  level. 

In  speculating  on  the  dimensions  of  ilie  Bengal  storm>wave  we 
may  assume,  from  the  siatemcnu  in  the  newspapers,  tliat  it  wat 
a  disc  of  fifiy  miles  in  diameter  and  twenty  feet  deep,  when  viewed 


The  means  for  counteracting  the  disastrous  cRects  of  the  storm 
or  cyclone-wavc  in  the  Delta  of  the  Ganges  on  life  and  property, 
would  probably  be  found  in  the  erection  of  mouttits,  as  proposed 
by  a  writer  in  the  Times.  As  this  tract  of  country  would  be 
destitute  of  stone  or  rock,  and  be  composed  chiefly  of  mud  and 
sand,  it  would  be  requisite  to  convert  this  into  bricks  first,  as  the 
mud-mounds  would  not  stand  the  impact  of  the  storm-waves, 
even  in  this  country. 

The  detign  for  the  construction  of  these  mounds  would  pro- 
bably be  most  suitable  after  the  model  of  the  celebratdl  Tawr 
of  ItitM,  projected  by  the  post-Diluvial  inhabitants  of  McsopO' 
tamia  for  a  like  porpoK  of  self-preservatioo  from  inundation. 

VORTSX 


"  Polar  Cyclones  "—Etna  Observatory 

In  reply  to  Mr.  Clement  Ley's  letter  in  Nature,  vol.  xv. 
p.  253,  I  fear  I  cannot  at  all  agree  with  him  as  to  the  cause  of 
the  polar  depressions  of  the  barometer.  He  says  :  "  The  '  uolar 
cyclones  *  appear  to  be  themselves  aggregates  of  those  local  de- 
pressions, or  cyclones  which  have  penetrated  into  the  Arctic  or 
Antarctic  regions,  and  have  there  partially  or  wholly  coalesced." 
Now,  let  us  test  the  tiucstion  in  this  way  : — Suppose  the  surface 
of  our  planet  were  all  hrnd,  so  that  there  was  no  watery  vapour 
in  the  atmosphere  ;  there  would  be  no  cjxlonic  storms,  for  they 
are  due  to  what  Espy  truly  calls  steam  power  ; — would  the  j>olar 
depressions  of  the  barometer  be  observed  as  they  are  in  our 
actual  atmosphere?  Mr.  Clement  Ley's  reasoning  seems  to 
re<iuire  him  to  say  that  they  would  not ;  I  have  no  doubt  that 
they  would.  The  causes  which  produce  the  west  winds  of  the 
middle  latitudes  (Maury's  "  counter-trades")  would  act  as  in  our 
actual  atmosphere,  and  their  centrifugal  force,  in  rotating  round 
the  poles,  would  |>roducc  a  space  of  shallow  atmosphere  at  and 
around  each  pole,  exactly  like  the  depression  at  the  ccalrc  of  a 
vortex  of  water,  which  would  show  itself,  as  at  present,  by  a 
depression  of  the  barometer. 

I  see  in  Natl're  of  the  same  date  that  it  is  proposed  to  form 
a  meteorological  observatory  on  Etna.  I  hope  the  opportunity 
may  be  taken  of  obtaining  what  is  one  of  tlic  greatest  destderata 
in  the  present  state  of  meteorology — I  mean  a  set  of  compawtive 
observations  of  the  barometer  taken  at  two  neighbouring  stations, 
one  at  the  sea-level,  and  the  other  at  a  great  neight.  One  such 
set,  continuous  or  taken  at  short  intervals,  extending  over  a  few 
years,  and  accompanied  by  observations  of  temperature  and 
wind  (the  latter  by  self-registering  anemometers^  would  probably 
give  mure  informrtion  on  the  physics  of  barometric  waves  than 
could  be  obtained  by  any  amount  of  observations,  all  tnken  at 
the  8«a-level.  I  have  urged  this  in  Nature  before,  but  it  is  so 
important  I  hope  I  may  do  so  again. 

Joseph  John  Muri  hv 
Old  Forge,  Dunmurry,  Co.  Antrim,  January  20 


as  a  frustnun  of  a  cylinder,  which  might  also  represent,  when  in 
a  slate  of  gyration,  a  cone  of  the  same  diameter  and  forty  feet  high 
in  the  centre.  The  contents  of  this  space  would  amount  to  about, 
in  bulk,  1,094,785,668,000  cubic  feet,  representing  a  weight  of 
70.339i979> '69,000  lbs  of  sea-water,  which  would  have  flooded 
over  a  perfectly  level  district  of  a  disc  of  about  700  miles  in  dia- 
meter, or  39,370  square  feet  in  area  to  the  depth  of  one  foot  hori- 
zontally. 


The  Boomeranf^ 

Rkferrimc  to  my  letter  on  the  '*  Boomerang  " 
which  you  were  so  good  as  to  publish  in  Nai  ltrr, 
vol.  xiv.  p.  148,  I  may,  perhaps,  be  permitted  to 
add  a  few  more  statements  on  the  tame  subject. 
Concerning  the  use  of  the  boomerang  by  the 
North  Gippsland  aboriginal  natives,  I  have  no 
more  to  add,  but  I  have  acquired  some  informa- 
tion in  respect  to  its  use  among  the  blackfcUows 
of  South  Australia,  which  may  be  of  interest. 

My  informant  is  Mr.  James,  now  a  senior  con- 
stable in  th«  Victorian  police,  but  formerly,  and 
when  I  first  became  acquainted  with  him,  manag- 
ing a  large  cattle  station  at  Ulanchcwater,  on  the 
borders  of  the  so-called  Like  Torrens  basin. 
Mr.  Jame*  has  had  great  experience  among  the 
blacks  of  that  district  during  many  ycari  both 
before  and  after  the  time  I  first  met  with  him, 
during  my  second  expedition  into  Central  Australia. 

I  quote  Mr.  James  s  statements  to  me  just  as  I  noted  them  : — 
"Among  the  blacks  about  lilanchewatcr  the  boomerang  is 
made  for  killing  game.  It  is  principally  thrown  among  lluckj 
of  ducks,  pigeons,  and  water-hens.  It  is  not  used  often  for 
fjghtinc  nor  lor  killing  kangaroo.  They  might  use  it  in  a  row 
when  uiort  of  weapons,  ana  if  their  adversaries  were  not  more 
than  twenty  or  tWty  yards  distant.     The  blacks  did  not 
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g^oaUy  Kkt  to  oae  tbem  euept  Cor  killing  small  guM^  «s  tlwy 
often  brake,  and  tber  have  told  me  that  uwir  boomcn^ga  were 

Dot  'strong  enough  to  kill  a  man.  For  fighting  they  have  no 
thiowing  weapons  no  throwing-sticks  for  their  (peat*,  but  throw 
them  by  the  hand,  and  only  do  so  in  extremity,  for  the  spear  is 
too  valuable  a  weapon.  It  is  only  used  as  a  pike ;  and  tbey 
obtain  their  spears  by  barter  from  some  tribe  to  the  north.  In 
ordinary  fighting  tbey  use  a  weapon  like  a  boomerang  from  4  to 
5  feet  in  length.  It  is  held  in  both  hands  and  blows  are  struck 
with  the  convex  edge.  They  were  not  warded  off  when  I  taw  it 
Oied,  but  the  blows  were  struck  indisciiminatcly — a  sort  of  free 
fight.   These  wea)>ons  are  made  by  themselves  of  boxwood. 

"In  throwing  thebooiuer.ttu;  I  lia»e  seen  it  usually  held  nearly 
panlld  with  the  horizdu.  U  htn  thus  thrown  it  wouhi  ri^e  and 
retom  towards  the  thrower,  but  the  blackfellows  always  told  me 
that|although  they  could  ensure  its  returning  near  tbem  they  could 
not  tell  euctly  wfaeie  it  would  cone  lo.  Tbqr  oonid  tell  th« 
direction  bat  not  the  dittaneb  If  tfaeboooKnagaliikMnytiilBC 
its  course  ceases. 

"  Some  years  a^^o  the  blackfellows  Evi^g  ia  thc  OMMintains  just 
aoBtb  of  Blanchcwater  bad  no  boomerangs  and  no  incars.  Their 
wenpoos  were  yamsticks  and  stones.  Tbey  haa  no  shields. 
Boomeimng*,  qiears,  and  shields  were  acquired  by  them  from 
the  Blanaewater  blacks,  in  return  for  which  they  bartered 
Wallaby  rugs  ;  at  that  time  the  Blanchcwater  and  Decrie  blacks 
bad  absolutely  no  clothing. 

"This  system  of  barter  IS  mid  to  have  been  instituted  by  aHiil 
bbckfeUow  named  Pompqrt  ^  'Ss^  «>*  concerned  in  the 
speatingof  two  men  at  Anj^epiaa.  He  escaped  and  went  north 
to  the  Decrie  blades^  havmg  first  sttjred  some  time  with  the 
BtaadMwater  blacks,  who  understood  both 
bolder  tribe.  He  took  up  to  the  Deetie 
sugar,  tqbacco,  and  for  some  time  settled  at  Kopparamanna. 
He  endeavoured  to  raise  a  confe^lcracy  to  drive  the  white  settlers 
out  of  the  Flinders  Ranije,  and  is  said  at  that  time  to  have  insti- 
tultd  the  system  of  barter. 

"  I  knew  this  Pompey  in  1857,  when  he  sent  another  black- 
fellow,  named  Blanchewater  Charley,  to  offer  his  services  as 
'nanto  shepherd.'  When  Pompey  then  came  in  he  told  me 
much  of  the  above  concerning  himself,  which  was  also  current 
amcng  the  tribei.  He  was  a  very  slirewd  fellow,  and  thus  became 
a  leader  among  them.  He  was  afterwards  shot  for  killing  station- 
blacks.  The  national  weapons  of  the  131anchewater  blacks  are 
stones.  These  are  thrown  of  the  size  of  the  fiit,  and  are  per- 
haps thrown  as  far  as  a  hundred  yards,  and  with  precision  for 
forty  yasds ;  and  in  throwing;,  a  rotatory  molion  is  imparted  to 
the  stone.  At  about  forty  to  fifty  yards  they  can  hit  a  small 
mark,  such  as  a  bottle,  almost  without  fail.  In  fighiin);  at  close 
quatteri  they  ward  otT  s|>car  blows  by  means  of  a  short  stick 
held  in  the  lund,  and  if  pusHibIc,  in  cases  where  the  s^ar  has 
been  thrown,  clutching  it  in  passing'  with  the  other,  Ihie^  do 
not  use  a  shield  for  stopping  spears,  but  aj^'ainit  Iteae^  wlucih* 
as  I  have  said,  are  the  national  weapons." 

Although  much  of  the  above  cannot  be  said  to  be  strictly 
belongini»  lo  tltc  "  I Donieran^r, "  1  have  preferred  to  give  Mr 
Jamci's  slaltiucnts  in  full  .iv  ,:ivcii  to  i:ie. 

.\Iuch  th.it  he  says  corroborate^  tlie  statements  I  have  made 
in  the  letter  referred  to. 

It  is  much  to  be  rrj^n  itcd  ih^t  no  one  else  than  myself  among 
your  reader;?  iii  .\ii>\'alLa  h.i?  rcL  irdcvl  their  observations  OB  the 


langufc^  ^if^^  * 


boomerstng,"  in  reply  to  your  correspondenl's  request. 
BunadjJe.  Gippdaad,  Viclarie  A.  W.  Hi 


Hovmr 


Longmynd  Roekl 

Mr.  H.  B.  Woodward,  in  his  "  Geology  of  Eiwland  and 
Wales,"  p.  aS,  states  that,  near  Shrewsbory,  the  Longmynd 
kocks  are  overlaid  conformably  by  the  Lingula  Flags.  I  shonld 
be  glad  to  see  the  evidence  upon  which  this  conclusion  is  based. 
So  far  as  I  liave  examined  tlie  district,  the  facts  do  not  sustain 
Mr.  Woodward's  view.  Arenig  fo%sil«  are  fouml  at  thc  very 
head  of  the  ravines  which  cut  back  nearly  to  the  quartiitc  of 
the  Stipcr  Stones.  The  beds  under  the  quarizite  are  similar 
in  lithological  character  to  the  Arenig  .shales  above,  and  I  have 
not  beard  of  the  lower  shales  yielding  Lingula  flag  fossils.  At 
the  ba.se  of  the  escarpment  is  the  fault  which  separates  the  Stiper 
Stones  rocks  from  the  I.oiiumynd  beds.  I  believe  the  Stiper 
Stones  beds  arc  Artni-;,  in  '.Iil-  ;i  'vence  of  proof  to  the  contrary. 

The  qeart/(j:,«-  band  of  the  S;:per  Sioncs  may  represent  t.'ic 
arenaeeons  bed  adopted  by  the  Gcolflgical  Snrfey  *a  the  base  of 
the  Arenig.  CRAtLIS  CUiAWAT 

WcUimton,  Sakij^  Janoaiy  15 


The  Measurement  of  the  Height 'of  Clouds 

It  ho-s  always  lieen  a  nintter  of  some  interest  to  obtain  mea- 
sures of  thc  height  of  cl  mds  indepcudentlf  Of  obSRVIIkH 

m.ide  fri)m  balloons  or  on  mountains. 

Diiriti^^  last  July  and  .\u;;u-.t  I  made  a  series  of  mea.su res  of 
chill  l-rv.iitudo:s  the  first,  I  believe,  of  their  kind — by  photo- 
gr.is'hiiu;  x'm-  clouds  simultaneously  from  different  stations. 

The  dct.iils  of  the  process  would  occupy  too  much  space  to 
be  inserted  here,  but  I  have  reason  to  believe  that  the  results 
obt.iined  are  not  as  much  as  thrco  per  cent,  in  error.  Thc  cirrus 
clouds  which  I  ineasurL-d  varic<l  in  heij;ht  from  32,000  to  25,000 
feet  ;  m.xssive  ciiinuli  from  (";,oOO  to  7,ocx)  feet.  I  did  not  get 
any  f;o. .  i  c\aiti|  ..i  cirro-cumulus  or  <.!ra;us,  Kain-clouds 
apiicucd  at  all  .il-  :  1  -  up  to  4,000  feel.  1  hope  to  resume  the 
nic-.~urL.s  a-  .,,i)K-  ijturc;  lime.  ARNULPH.MALLOCII 

Teilmg  riace,  Wilbam 


Mimetic  Habit  of  Bats 

I.v  Sc;itcml>cr,  1S75,  whilst  paddling  in  a  dorey  (dug  ou' 
tioat)  through  a  narrow  and  dark  creek  Icadin^^  from  l!eli/.c 
River,  llotiduras,  ta  Reid's  lagoon,  we  disturlvcd  a  number  of 
small  bats  which  were  clin^ing  tu  tJi  j  ttmiki  and  branches  of  the 
maiitjroves  overhanging  the  water.  Tlieic  bals  were  about  six 
inches  ill  expanse  and  of  a  grey  colour  so  exactly  corresponding 
with  that  of  the  trees  on  which  they  settled  as  to  be  with  diflt- 
cully  distinguishable  even  at  a  distance  of  only  a  few  feet.  They 
invariably  ^luti^lo  the  trunk  or  bough  -cilh  •.  in^s  tx/\iiiJtJ,  and 
were  never,  so  far  as  1  noticetl,  suspended  from  thc  branches. 

I  saw  the  same  sjiccies  in  Ulack  Creek  of  the  same  river  in 
February  last  year  ( lint;in;;  to  thc  trees  in  a  similar  manner,  .ind 
concl  i'le  it  is  the  natural  ]>i>silion  of  the  animal  when  at  rest.  I 
scii'i  till-  riMte  as  I  il  i  no",  rcc'illcct  having  anywheri.-  t-een  this 
curious  mimetic  resemblance  and  peculiar  habit  remarked  upon. 

101,  Grove  Strast^  Uveqiool^  Jmmfn       &  Aaanx 

THE   SPONTANEOUS  GENERATION 

nPHK  following  paper  on  this  subject  w.is  rc.id  at  the  Paris 
Acailemy  ci   ,'>c;eiice-S  on  J.muary  .S  '  :  - 

The  .Ac.Vilecny  !iav  |KTha|is  n<it  for^joltea  t'l  it  at  the  sz-.inte 
of  July  10  last.  Dr.  lt.ist:.i:i  announccii  the  disc  overy  by  him  of 
the  physico-chemical  conditions  necessary  and  sutVicicnt  for  thc 
sjKintancous  generation  of  certain  varieties  of  microscopic 
objects  of  thc  genus  /'.u  !rri,:.  The  experiment  wliicli,  according 
lo  Hr.  Bastian,  realises  these  cunrhtions  is  very  sinipli.- ;  it  con- 
sists in  exactly  neulialisiiig  by  h  pior  pi)ta5.s;v  urine  <leprived  of 
every  ort;anic  germ  and  exposing  the  mixture  to  a  temperature  of 
fifty  ilegrets.  In  those  conditions  certain  varieties  of  bacteria 
promptly  appeared. 

Dr.  Bastian  has  no  doubt  a.s  to  the  bearing  of  hi*  concluiiions. 
To  all  who  are  attentive  in  medical  muvemcnts  it  is  evident 
that  the  debate  relative  to  spontaneous  generation  has  been 
rcm  i.cd  into  the  domain  of  the  etiology  of  contagious  dlscvics. 

I  irarac  iiatcly  repealed  thc  experiment,  and  I  proved,  among 
other  things,  thai  it  is  sutTi.iL-nt  to  determine  thc  saturation  of 
thc  urine  by  solid  po;ash  instead  of  potash  in  aqueous  solu- 
tion (which  docs  not  moildy  whatever  r*  the  phvsK  i-chemical 
conditions  to  which  u  is  siibjprctcif)  for  thc  iisixnue  to  remain  per- 
fectly sterile.  I  henicf-r.L-l'.i  ieltli.it  thri-iter;  ri'i  i'L-m  givStt  hf 
Dr.  llistian  (o  his  experiment  was  totally  in.i  Imi^-ijblc. 

Dr.  li.istian  replied  {d^m/Us  A'tm/ui,  July  and  August  21)  ; 
he  did  niA  al  all  dispute  the  legitimacy  of  iny  reasoning,  but  he 
affirmed  that  I  reproduced  his  experiment  Iwidly  and  exceeded 
the  exact  point  of  neutralisation  o|  the  urine.  Such  is,  accord- 
ing to  him,  the  cause  of  the  sterility  of  thc  liquid  in  my  hands. 

The  <|Ucstion  is  then  limited  to  the  point :  Have  I  done  anv- 
thing  c^se  but  replace  the  liquor  potassn;  by  mdted  potash, 
and  specially,  have  I  exceeded  the  point  of  saturation  of  the 
urine,  and  is  there  anything  amiss  in  so  doing? 

I  have  examined  the  debate  reduced  to  these  terms,  along 
with  M.  Joubert,  with  all  the  attention  of  which  we  are  both  of 
us  capable,  and  we  are  able  to  declare  to  the  Academy,  on  the 
basis  of  new  experiments,  that  the  exact  neutralisation  of  the 
urine  by  solid  potash,  which  we  bad  melted,  left  the  urine 
sterile.  We  add,  although  that  may  not  be  indispensable^  that 
there  is  no  obstacle  to  the  fertilisaUoa  of  urine,  m  the  cxpexU 
t  Cbadnicd  irooi  p,  jsj. 

■  NoM  on  iha  AkwaWn  of  Uiiae  in  refawce  to  Kacott  Commniiirsrinns 
ef  PS.  BisliM.hr  MM.  r 
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mcnt  of  Dr.  Bastian,  in  exceeding  the  puint  of  saturation,  even 
aenMbly.^ 

The  conclusion  of  my  reply  of  July  17  last  is  then  urtassailable, 
consequently  it  is  not  accurate  that  Dr.  Btitian  has  found  the 
physico-chemical  conditions  for  the  spontaneous  generation  of 
biactcria. 

We  have  examined  experimenlal!y,  with  iiot  less  attention, 
all  the  other  points  tieateil  by  I  'r.  li.istian  in  his  papers  of  July 
31  and  AuipHt  s;il>%cquciit  to  his  o^^;inaI  note  of  July  10. 
We  are  prcj  an  i  tn  liiscu.v^  tliem,  but  as  they  might  distract 
attention  from  the  main  point  of  the  del'."»lc  we  shall  return  to 
them  later  if  convenient.  One  thinj;  is  of  importance  at  the 
present  momeat,  to  koow  if  Dr.  Bastian  u  Hill  convinced 
that  urine,  «SHU»|f  OCBtmllMd  by  POtaih,  ]Md»  ttlCIOMOpic 
organisms. 

What  we  have  said  on  the  Influence  of  solid  potash  may 
be  repeated  for  liquor  potass^L-  after  it  has  been  raised  to  I  xof. 
But  wc  wijh  to  reply  to-day  to  Dr.  B.istian  solely  by  the  fict.s 
relative  to  solid  poUah,  which  suihce  bv  themselves  alone  to 
condemn  the  canMmfcwM  wkidi  he  faai  deaooed  finoot  hie  experi- 
ments. 

The  ica<kr  wi'l  doubtless  remark  that  in  the  preceding  abstract 
we  have  scrupulously  avoided  iiitn>ducing  the  word  j^trm  and 
Ofi]  L-biii^  a  (loctrinc  to  a  loc'.rinc.  We  have  to  do  with  a  fact  : 
y  I  -  "7  nil,  docs  urine  whitli  has  been  bulled  so  as  to  be  sterile,  and 
r  sii  I,  fresh,  natural  urine,  just  from  the  bl.idder,  not  haviiij; 
bci-n  submitted  to  any  preliminary  boiling  does  this  at  50*  yield 
organisms  after  having  been  neutralised  by  potash  ?  Dr.  liistian 
tays  yes,  and  this  is  his  pretended  great  discovery.  Wc  .say  no, 
and  we  dcuionstrate  by  proving  that  I  'r.  liastian  would  have 
obtained  a  result  absolutely  contrary  to  that  wlucli  he  published 
if  lie  had  made  use  of  the  suljstancc  Ki._>,ili  ',  which  alone,  in 
cases  when  it  is  pure  or  only  associated  with  mineral  matters  in 
small  quantity,  has  the  exclusive  right  of  being  called  potash. 

Tlic  following  reply  to  the  above  by  Dr.  Bastian  was  read  at 
the  l'.itis  Academy,  January  22  *: — 

At  the  sAiHCt  of  the  Academy  of  Januai;  8  |M.  Putcur,  in 
coDinnctkm  with  M.  Joubert,  contributed  another  "Note  sur 
rAlt^nOioa  de  I'Urine,"  in  icplx  to  the  last  «-«mmq«ii»tiftn  which 
I  had  the  honour  of  nhndtth^  to  die  Acedcny  at  in  tiame  of 
Aupnt  31  of  last  year. 

It  my,  perhaps,  be  permitled  to  im  to  ilete  that  an  account 
ef  tKf  leieeicfae*  on  the  fennentation  of  urine,  much  fuller  than 
whet  hte  eppeared  in  the  Comptet  Rendtu,  is  now  to  be  fotmd  in 
the  rrocrniin^s  of  the  Royal  Sodcly  No.  172,  1S76  ;  and  to  this 
paper  I  would  i>articularly  call  the  attentiun  of  all  tlio&c  who  are 
interested  in  the  qnestion  of  the  mode  of  origin  of  Uactcria  and 
Other  related  problems. 

I  have  found,  as  stated  in  an  earlier  communication  to  the 
Academy,  that  previously  sterile  urine,  when  exactly  neutralised 
by  boilol  liquor  potassa'  (of  the  British  I'harmacopcein)  will 
rapidly  ferment  and  swarm  with  Bacteria,  if  the  mixed  fluids 
are  maintained  at  a  temperature  of  50°  C.  M.  Pasteur,  after 
repeating  my  experiments  with  certain  variations,  said  {C\'r/i/>/, 
Nertd.,  July  17,  p.  178) :  "Je  m'cmprcsae  de  dA:larcr  que  les 
ex|  i.i  leiiLi-s  de  M.  le  Dr.  Bastian  sont,  en  elTct,  tres-exacles  ; 
elks  duiinent  It  plus  sotivtnt  les  rcsultats  qu'il  indique."  He 
then  explains  why  he  differs  from  me  as  regards  the  interpreta- 
tion of  these  experimental  results.  It  is  somewhat  confusing, 
therefore,  to  t.n  l  M.  I'asteur  now  saying  in  his  most  recent  com- 
lEunicatii  n  :  "  une  seule  chose  imi>orte  en  ce  moment,  c'cst  de 
savoir  si  le  I>;.  Kantian  est  toujours  convainca  que  l  uniie  neu- 
traliscc  exactcment  par  la  p\'tasst  donnc  des  or^anismts  micro- 
scopiqucs  ?"  My  reply  is  simple.  M.  Paslcur  h.is  implied  (iV. 
<it.  p.  179)  that  solid  potash  healed  only  to  100'^  C  does  lead  to 
such  an  effect;  I,  howe\cr,  h.ive  made  no  experiments  with 
solid  potash,  though,  in  opciniiiii.;  with  the  boiled  Uquor  potaisx 
already  named,  I  nave  many  tiuies  obtained  the  result  indicatctl, 
and  quite  prepared  to  demonstrate  to  others  the  fact  of  the 
occurrence  of  fermentation  in  urine  umler  these  conditions. 

In  using  solid  ]>ntash  M.  P.uteur  departed  from  the  conditions 
of  my  experiments  in  a  way  which  was  wholly  needless.  It  will 
be  found  much  more  convenient  for  others  to  repeat  them  exactly. 
Seeing  that  a  sln  ng  so!i:tion  of  potash  in  suitable  quantity  can 
be  easily  licatcd  in  a  closed  glass  tube  to  the  temperature  which 

'  It  ii  not  uiclcb^  t  j  vjy  touti.iij  tn  »li.^t  U  generally  ailimlted, 

um  in  aqucotu  loluttoii  ur  m  mtu-.c  is  iteA.umpu&c<i  4t  ico'  C.  and  r%cn 
at  tcRipcnturc*  much  lower.  1  he  vrudjct  uf  decomposiliou  is  corbouatc 
of  aiBiDaiua. 

■  OiiilMF«n«nwiaBelUniM4  JUyly M M. FMtmr.  ByFialH.& 


M.  Piisteur  desires  (iio'C),  there  is  absolutely  no  reason  for 
substituting  solid  potash  as  he  has  done.  The  luiuor  potassa 
used  by  mc  has  always  been  procured  from  Mr.  Wm.  Martin« 
dale,  of  10,  New  Cavendish  Street,  London. 

In  his  "Note"  of  July  17,  the  interpretation  given  by  M. 
Pasteur  of  my  results  was  that  the  liquor  •potastse  nsed  Of  me 
immediately  after  it  had  been  heated  to  locf  C.  induced  fer- 
mentation in  the  urine  because  it  contained  living  germs  not 
killed  at  this  temperature  of  100°  C,  but  which  would  have 
been  lulled  had  the  potash  solution  been  heated  to  i  la-  C.  M. 
Pasteur  has  strangely  understood  my  meaning  if  he  thinks,  as  he 
now  intimates,  that  I  have  not  contested  the  legitimacy  of  his 
reasoning.  I  am  very  far  from  regarding  it  as  "irreproachable," 
and  that  for  reasons  which  I  have  previously  given.  If,  how- 
ever, I  have  not  been  able  to  make  mysclt  understood  it  will 
be  well  for  me  to  re)>eat  the  reasons  on  account  of  which  I 
still  absolutely  reject  M.  Pasteur's  interpretation.  They  are 
these  : — (1)  It  is  to  me  incredible  that  a  fluid  so  caustic  as  the 
strong  liquor  potass:e  which  I  have  employed  could  contain 
living  germs  after  it  has  been  raised  to  100'  C,  and  it  is  not  too 
much  tu  ask  that  he  who  makes  such  an  assertion  should  prove 
it  ;  (21  that  liquor  potassse  (ti'lct  ihluJ  in  proper  /uanury  Ij  tht 
ur-.f.e)  is  just  as  efficacious  after  it  has  been  heated  to  110"  C. 

wlieri  it  has  only  been  heated  to  100" ;  (3)  the  decisive  proof 
that  liquor  potassje  previously  heated  to  lOO'  does  not  induce 
fermentation  in  sterile  urim-  by  ic.vion  of  its  containing  living 
germs,  is  to  be  found  in  the  fact  that  the  addition  of  one  or  two 
drops  of  it  only  (  when  much  more  would  be  required  for  neu- 
tralisation), subsequently  leaves  the  urine  as  birrcii  as  if  no 
solution  of  potash  had  been  adtl'.  l  ;  w  luUt  if  the  liquor  polass-i: 
really  induced  icrmeiilat; m  in  the  cases  mentioned  above  (:) 
because  of  its  eoutainiiig  liviiij.;  ^jerms,  then  une  or  two  drops  of 
it  would  alway ,  ^uii-te  to  Inlcel  any  quantity  of  sterile  unnc  to 
which  they  ni".y  li..'.c  been  adiieii. 

In  hii  last  coiiimunic-ition  to  the  Aca  letny,  M.  Pasteur 
say.s  : — "  La  question  sc  trome  done  limitcc  .1  la  conoaissance  de 
ce  |ioint Ai-je  fait  autre  chose  que  dc  rcmplaecr  ia  ;)otassc  en 
solutiiin  par  de  la  ]>otas5c  fondue,  et  notableracnt,  ai-je  dcpassc 
le  j  oint  de  saturation  de  I'urine,  e'.  y  a-t-il  (juelquc  inconvenient 
,1  Ic  fairc?  "  To  these  llirce  questions  I  reply  as  follows  : — (l) 
^  cs,  too  much  potash  was  alio  added  ;  (2)  Ves,  in  those  experi- 
iiienls  in  wli.cU  ) ou  o'l  l.uucd  negative  results-,  you  expressly 
state  that  [jotash  was  added  in  quantity  suflicicnt  to  render  the 
fluid  "alealine"  C\>mpt.  KcnJ.  X.  Ixxxili.  pp.  179  and  377  ;  (j) 
\c»,  according  to  my  experience,  any  amount  ot  ix>txsh  beyond 
what  Is  suliicient  to  neutralise  the  urine  in  its  unboiled  state  is 
decidedly  prejudicial  to  the  inducement  of  fermentation,  and  I 
have  especially  cautioned  experimentalists  on  this  subject  (see 
fnwJiHXJ  of  Koyal  .Society,  No.  172,  pp.  1 52  iwfc^,  and  155. 

I  Would  also  call  M.  Pasteur's  attention  to  the  fact  that  in  nis 
last  communication  to  the  Academy,  as  printeti  in  the  d  mpt. 
KtnJ.  for  January  S,  on  the  two  r  iccibiuns  on  which  he  prot'csscs 
to  descriljc  my  experiment,  he  does  it  inaccurately.  Thus,  on 
p.  65,  lines  2  and  3,  and  also  on  ]>.  Cti,  in  the  sixth  hne  from  the 
termination  of  liis  note,  he  omits  to  mention  the  important  tact 
that  thi.  a  liieil  l.'|in,t  potas^.e  wis  previously  lioile-d. 

rurllicr  discaviu  :.  I  r'wccn  M,  I'-astcur  and  myself  seems  to 
me  in  the  [ircscnt  ph.Tic  oi  tlic  i,ue,iion  to  be  almost  useless. 
Certainly,  no  gooii  can  come  Iroin  our  alternate  enunciation  of 
opposite  ex]>cnmcntal  results,  when  precisely  the  same  methods 
have  not  been  had  recourse  to.  For  iny  own  part  I  am  per* 
feelly  ready  to  reproduce  before  competent  witnesses  the  resulis 
of  which  I  have  above  spoken  ;  or,  failing  this  oppottimity,  I 
shall  also  be  content  patiently  to  awai:  the  ultimate  decision  ol 
other  properly  informed  fellow  investigators,  both  hen  and  on 
the  Continent,  as  to  the  correctness  of  the  (acts  whidi  I  hiilO 
had  the  honour  of  aimouncing  to  the  Academy. 


70HANN  CHRTSTIAff  POCGENDORPF 

SCIENCE  bas  lost  one  of  her  most  diligent  and  . 
devoted  servants  by  the  death  of  Prof.  Dr.  J.  I 
C.  Poggendorff,  in  Beilin,  on  January  24.    He  was 
born  in  Hamburg  on  December  29,  1796.    The  early  j 
deaths  of  both  parents  forced  him  at  a  comparatively  [ 
tender  age  to  engage  in  the  rougher  conflicts  of  life  ;  a 
circumstance  which,  however,  contributed  in  a  great 
iDHMie  to  tlMx^id  dwdopaasBt  and  matiuiir  of  his 
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mental  powers.  At  the  age  of  sixteen  he  entered  the 

estaiblishmcnt  of  a  pharmaccuticnl  chemist,  and  was 
actively  cngapcd  for  r  v;ht  years  in  this  oc'^upation.  His 
hours  of  leisure  were  tli-volcd  to  scientific  study,  and  his 
a&jiirations  gradually  tosc  above  the  narrow  limits  in 
which  he  was  confined.  These  longings  weri*  f;rati'icd  in 
1820,  when  he  was  cnaViled  to  enter  the  University  of 
Berlin  as  a  student  of  physics.  With  restless  energy 
Po^gendorff  entered  upon  his  chosen  field  and  quickly 
gav  e  evidences  of  more  than  ordinary  talent  In  1S21 
Oken's  Isis  contained  his  first  paper,  *'  Physico^cbeinical 
Investigations  upon  the  Munetism  of  the  Voltuc  Kie." 
In  this  aidde  he  deacfibes  Sis  discovery  of  the  electro- 
magnetic multiplier  or  galvanometer,  formed  by  carrying 
a  wire  several  limes  round  a  magnetic  needle  in  a  vertical 
plane  ;  an  apparatus  which  with  Schweig>;er's  later  im- 
proveiiieiils,  is  in  universal  use.  Otlicr  articles  on  closely- 
allied  MiVijccts  appeared  at  this  pcriud  in  Cjilbert'sW««i//c«. 
The  .ibili-.ics  of  the  young  physicist  were  soon  recognised, 
and  he  received  from  the  Royal  Academy  of  Sciences  at 
Berlin  the  post  of  obscrvator,"  which  enabled  him  to 
continue  his  scientific  investigations.  The  leading  j<7Tvrn/j 
of  the  day— G.  Rose,  H.  luse,  v.  Bach,  Alexander  v. 
Humboldt,  Mitscherlicb,  and  others— gave  him  also  a 
warm  welcome  into  the  circle  of  their  friendship. 

In  1824  Pcsgendorff  conceived  the  plan  of  issaiag  a 
new  physicoHcnemtcal  journal  on  a  more  extensive  basis 
than  any  other  hitherto  existing  in  Germany.  The 
abo\'e-mentioned  investigators,  as  well  as  Berzelius, 
Arfredson,  ConsdortT,  and  other  prominent  foreign  che- 
mists and  physicists  [irumiscd  a  hearty  co-operation  in 
the  new  enterprise.  Before  the  completion  of  the  pre- 
parations, the  death  of  I'rof  L.  \V.  Gilbert,  of  Leipzig, 
who  for  twenty-tive  years  had  issue<i  Gilbert's  Antiitlfn 
(u  r  rkysik,  lelt  that  periodical  without  an  cdilor.  Pog- 
^ciuior;!  entered  at  once  into  negotiations  with  the  pub- 
lisher. The  result  was  that  he  edited  the  seventy-sixth 
and  closing  volume  of  Gilbert's  series,  and  then  issued 
the  first  number  of  the  AuhoUh  der  Pkysik  mad  CMtmie. 
This  was  die  decisive  step  of  Pog^dorflRs  life.  Al- 
though but  four  years  had  elapsed  since  the  commence- 
ment of  his  university  studies,  he  brought  to  the  new 
undertaking  .a  I  rculth  of  knowledge,  a  keenness  of  dis- 
crimination, and  .1  true  love  and  enthusiasm  for  his  work 
which,  united  with  the  warm  co-operation  of  leading  in- 
vcslig.ator.s,gave  lh&A»tiaIi'n  at  once  a  prominent  position 
among  sciciiiiric  periodicals.  The  somewhai  cx  xtin;^' 
duties  of  the  new  position  did  not  prevent  the  continuance 
of  his  reeeaidies.  In  1827  he  invented  the  magnetometer 
for  the  measurement  of  minute  magnetic  variations.  At 
diis  time,  also,  papers  appeared  from  him  on  the  vibra- 
tions Ught,  on  the  aurora  borealis,  on  the  law  of  diffu- 
sion of  gases,  on  Ae  decomposition  of  chemical  com- 
pounds, on  the  relations  between  the  dements  of  teraarjr 
compounds,  &c,  all  of  which  evidenced  a  comprehensive 
grasp  of  the  varied  departments  of  chemistry  and  physics 
In  1.S34  he  leccived  the  degree  of  I'h.D.  from  the  Univer- 
sity of  Berlin,  and  in  1844  the  degree  of  M.D.  from  the 
University  cf  Konigsbcrg.  In  1S34  he  was  elected  to 
the  position  of  extraordinary  protessor  of  physics  at 
Berlin,  in  which  relation  he  continued  to  the  time 
of  his  death.  The  Royal  Academy  of  Sciences  at 
Berlin  elected  him  to  membership  in  1839,  and  the  most 
important  of  bts  subsequent  researches  were  published  in 
the  TrMuutwm  of  the  Academy.  These  were  confined 
almost  exdosively  to  galvanism  and  electricity,  and  form 
altogether  one  of  the  most  valuable  and  extensive  contri- 
butions  which  has  been  made  to  Our  knowledge  to  this 
department.  His  labours  were  chiefly  directed  to  the 
study  of  electro-chemical  and  thermo-electric  phenomena, 
methods  of  measuring  the  intensity  of  the  galvanic 
current,  the  laws  of  galvanic  polarisation,  the  resisUnceof 
various  conducting  mediums,  &c.,as  well  as  the  in\  ention 
of  numerous  pieces  of  apparatus  applicable  in  this  branch 


of  physics.  In  1837  Prof.  PoggendorflT was  actively  en^j.igcd 
with  Liebig  in  the  preparation  of  the  first  volume  i>i  lae 
well-known  "  Handworterbuch  der  Chemie,"'  hut  was 
un.ible  to  continue  his  co-operation  in  the  succeeclin;; 
volumes.  A  series  of  biographical  sketches,  "  I^ben-,- 
linien  zur  Gesehichte  der  exacten  Wissenschafton,"  ap- 
peared from  his  pen  in  1853,  and  were  followed  in  1863 
by  a  compendious  "  Biographisch-literarisches  Hand- 
wSrterbuch  zur  Grschichte  der  exacten  Wissenschaften." 
This  book  of  about  3,000  pages  includes  the  biographies 
and  fragmcots  of  works  and  papers  of  the  scteotific  men 
of  all  natioiw  and  all  tnnes,  and  involved  an  Immense 
amouat  of  lime  in  the  pceparatiQa. 

Vahiable  as  were  the  ei^erimental  results  and  enc)'clo- 
p.xdic  labours  of  Prof  F^oggcndorff,  they  assume  a  subor- 
dinate ;)i.isi;iori  by  the  side  of  the  great  life-work  on  which 
his  ener|;ies  were  ehietly  expended.  In  the  long  series  of 
over  i<>o  volumes  of  the  Aiinalfn  der  FItysik  unci  Ch(mit\ 
he  has  leti  behind  him  the  most  enduring  monument  to 
his  zeal  and  devotion  in  the  cause  of  science.  II  is  rare 
combination  of  talents,  his  fine  critical  powers,  his  un- 
flagging  industry,  and  his  long  period  of  service  render 
his  scientific  editorial  career  strikingly  similar  to  that  of 
the  recently-deceased  founder  and  editor  of  the  Revue  da 
deux  Maudes  in  die  world  of  politics  and  letters.  The 
tianaUtion  of  the  aittcles  of  focewn  inve^^atoKS  formed 
no  small  part  of  his  editorial  hbours.  Tm  seventy-six 
contributions  of  Faraday  alone  occupy  between  two  and 
three  volumes,  those  of  Brewster  and  Regnault  require 
each  over  a  volume.  It  has  been  calculated  that  .^b.uit 
one-fifth  of  the  total  number  of  volumes  of  the  Aiiiiah  it 
would  be  occupied  alone  with  the  editor's  translations. 
The  original  plan  of  making  the  Aiinnini  a  complete 
record  of  all  advances  made  in  both  chemistry  and 
phyaics  gradually  became  impossible,  as  the  opportunities 
and  iBcnemeots  for  original  research  increased.  With 
the  appearance  of  the  various  chemical  serials  in  Ger» 
many,  the  department  of  chemistry  became  less  and  less 
prominent,  until  the  AtuuUeu  has  aswrned  an  almost 
purely  physical  character. 

Ever  watchful  to  detect  and  reco^ise  merit  in  foHow* 
labourers,  he  stood  upon  peculiarly  mtimate  and  fiiendljr 
relations  with  a  large  proportion  of  his  extensive  Staff  of 
contributors.  Their  feelings  of  love  and  respect  found 
opportunity  for  expression  three  years  ago,  wiien  many  of 
them  gathered  to  celebrate  the  fiftieth  anniversary  of  the 
foundation  of  the  journal.  The  occasion  was  very  fitly 
observed  by  the  presentation  to  the  aged  editor  of  a  jubilee 
volume  of  the  Annaleii.  compiled  under  the  direction  of 
the  contributors,  and  containing  special  articles  from  a 
number  of  leading  physicists.  The  hoj^  then  oxpreased 
that  it  might  be  followed  by  many  more  volumes  under 
his  editono:^  was  not  destined  to  be  fulfilled.  He  had 
teaditdUs  eighty-first  year  with  unimpaiccd  pesicfsion 
of  mental  and  physical  powers,  when  death  soddealjr  re- 
moved him  from  his  sphere  of  earnest,  useful  activity, 
after  a  brief  and  painless  illness.  A  large  assembly  of 
men  famous  in  liter.iture  .u;d  science,  gathered  at  the 
burial  ceremonies,  to  pay  the  last  tribute  to  the  memory 
of  their  departed  friend.  It  is  not  alone  in  science  that 
Poggendorff  will  be  missed.  His  kindly,  genial,  appre- 
ciative disposition  endeared  him  in  the  hearts  of  men  trom 
all  classes  of  society  ;  and  the  generous  hospitality  of  his 
home  will  not  easily  be  forgotten  by  those  who  have 
learned  to  know  him  in  the  midst  of  thie  family  circle,  . 

T.  H.  N. 


THE  NEW  STAR  IN  CYGNUS 

THE  following  three  letters  are  published  in  the  AsirV' 
nomischf  Nachichterty  Nos.  2115,  2116  : — 
On  December  3  I  received  the  news  of  the  discovery 

of  the  new  star  in  Cygnus,  but  the  unf.ivourable 
weather  did  not  allow  me  to  search  for  it  till  the  5tta. 
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The  star  on  that  day,  when  die  sky  cleared  up  lor  a  few 

hours,  was  of  magnitude,  4-$ ;  it  appears  then  to  have 
decreased  considerably  in  brightness,  for  Schmidt  esti- 
mated the  star  on  November  24,  at  magnitude  3.  The 
colour  of  the  star  is  not  remarkable — ycllowish-rcd  ;  the 
spectrum  is  one  of  the  most  interesting  that  I  know.  It 
is  the  coloured  band  crossed  by  numerous  (from  eight  to 
ten)  dark  bandi^  and  berides  tlierB  an  asvnal  Might 
lines  visible. 

I  have  pcepand  an  accurate  drawing  of  the  spectrum, 
whidl  cnucdy  agrees  with  a  drawing  made  shortly  before 
by  Dr.  LolMe:.  At  the  very  first  sight  the  spectrum  of  the 
amrstaraHpcutdta  me  entirely  different  ftmntbow  of 
the  reddest  ttai^  and  a  later  accurate  comparisen  «ith 
the  drawing  baa  enabled  me  to  discover  no  satisfiKtory 
connection  either  with  the  so  frequently  met  with  band 
spectrum  lll.rt,  or  with  the  rare  class  \\\.b  (Sccchi's 
type,  III.  and  IV.  respectively).  Of  the  brijjht  lines  there 
was  one  specially  conspicuous  in  the  farthest  red,  as  also 
one  on  the  boundary  of  the  green  and  blue,  and  two  lines 
in  the  blue.  In  the  yellow  and  green  appeared  some  very 
bright  stripes  (?  bands),  which  1,  however,  cannot  con- 
sider proper  bright  lines  (of  which  the  specimen  of  glow- 
ing,' fjas  consists),  but  of  which  I  believe  there  arc  places 
in  tiic  spectrum,  which,  by  contrast  with  the  neighbouring 
dark  absorption  banda»  stand  out  conspicooosly.  In  the 
case  of  the  veiy  naiked  band  speetm  of  Oaai  III^,  one 
has  verjr  often,  and  especially^  with  a  disturbed  sky,  the 
impression  that  there  are  bright  lines  in  the  spectrum, 
while  with  favourable  atmospheric  conditions,  it  is  clearly 
perceived  that  regions  of  the  spectrum  deficient  in  lines  in 
the  neighbonrbood  of  dark  bands  produce  that  impres- 
sion. 

The  observations  were  made  by  means  of  a  small  spec- 
troscope formerly  described  by  me.  With  a  larger  Rrown- 
ing  inbtruiiH-nt  some  measurements  were  later  attempted, 
and  one  of  the  bright  lines  undoubtedly  recognised  as  the 
second  hydrogen  line  F.  The  lines  in  the  blue  gave  the 
wave-lengths  474  and  470  mill.  m.m.  Bright  ^aces  in 
the  spectrum  (very  possibly  bright  lines)  were  further 
observed  with  51a  and  498  raiU.  01.01.  waveJeogtba.  We 
did  not  mam^^  to  measure  the  red  lines. 

In  further  cbaracterUng  the  spectrum,  I  might  state 
that  the  blue  and  violet,  in  comparison  with  other  stars 
which  showed  a  band  spectrum,  was  very  well  seen,  and 
that,  at  all  events,  in  consequence  of  the  proportioaally 
small  i^cncral  absorption  which  this  part  of  the  spectrum 
underj^ocs,  tl.c  colour  of  the  star  differs  little  from  the 
mean  star  colour. 

On  iJccember  8  1  succeeded  in  confirming  and  com- 
pleting the  observations  herewith  sent.  I  estimated  the 
star  at  magnitude  5— perhaps  it  was  even  less.  By  means 
of  the  small  spectroscope  several  measurements  were  ob- 
tained of  briglit  lines  and  stripes  f  ?  bands)  of  the  spec- 
trum ;  especially  was  it  possible  to  eoserve  very  accurately 
the  position  of  the  red  lines,  and  to  identify  them  with 
the  red  hydrogen  line  C  The  fioUowiog  further  measure- 
ments were  made : — 

Wavc-lengthi. 

587-589        Bright  Ubm. 
469-470  ] 
526-528  (E)! 

515-514     ;  Bright  Stripe^  my  posribfy  bright  lines. 

507  509  j 

The  state  of  the  atmosphcie  vas  bad,  and  very  often 
the  observations  were  interrupted  by  clouds  for  a  long 
time.  The  double  numbers  for  the  wave-length  should 
indicate  the  limits  within  which  the  particular  line  lies 
according  to  the  measurements.  It  is  hereby  evident 
lhat  besides  the  hvdrogen  lines  C  and  F  the  line 
(wave-length  487-5)  appears  bright  in  the  spectrum  of 
the  star.  The  magnesium  line  (0^  I  have  not  been  able 


to  see  bright,  but  I  have  repeatedly  measured  n  biMit 
stripe,  somewhat  more  broken  than  6,  which  very  possiUy 
is  identical  with  a  bright  line  which,  under  special  circum> 
stances,  stands  out  as  the  brightest  line  in  the  spectrum 
of  the  hydrocarbons.  A  line  appeared  to  me  to  shine  out 
tcm])oranly  in  the  violet,  apparently  the  third  hydiogea 
line  in  the  neighbourhood  of  G. 

1  hope  to  be  able,  ere  the  star  becomes  too  \^  cak  for 
spectroscopic  research,  to  obtain  some  more  accurate 
measurements  in  the  positions  of  the  bright  lines. 

I  may  in  candnslon  add  the  remark  that  in  the  con- 
stellation On^BU  Acre  are  three  stars,^  whose  spectra 
are  witbont  nnaBd;  «e  have  therefore,  in  a  tolerably 
CtrCniASCribed  space  of  the  sky,  including  Sdimidt^  new 
star,  four  objects  which  give  a  spectrum  entirely  difTeiing 
from  the  many  hundred  stars  examined  hitherto. 

H.  VOGEL 

Since  the  receipt  of  the  first  account  of  Dr.  Schmidt^ 
Nova  the  weadicr  here  has  generally  been  of  the  most 
unfavourable  character,  and  it  was  not  until  January  2 
that  the  new  star  could  be  examined  with  the  1 5-inch 

refr.icior  of  this  observatory.  On  the  evening  of  that  day 
the  Nov.i  wab  of  about  the  seventh  magnitude  and  of  a 
deciited  red  colour.  The  S))ectrum,  as  shown  in  a  spcc- 
troscojie  of  Dr.  Vogel's  construction,  was  of  surprising 
brilliancy,  and  consisted  of  a  faint  cuntiuuous  spectrum 
interrupted  by  t'lve  bright  lines.  The  positions  of  these 
lines  determined  in  parts  of  the  scale  of  the  instnmcntt 
and  afterwards  reduced  to  wave-lengths  Iqr  compnring 
the  spectra  of  moonlight  and  varkos  elements  are  as 
follows  : — 

MUL  m  ni. 

No.  1    W.  L,    6S5    Intense  bright  red. 

a  ^1    Middle  of  a  raiher  bright  band  in  the 

jellow,  fading  off  luidly  on  both  lidcSi 

3  504  Briglrt.welM2BsdlSM: 

4  4e6        ,1         n  ,1 

5  456  Fdntlinehiaeviolet. 

It  is  remarkable  that  four  of  these  wave-lengths  agree 
closely  with  those  of  bright  lines  previously  observed. 
Nos.  1  and  4  are  obviously  the  C  and  F  lines  of  the 
hydrogen  spectrum.  No,  3  coincides  almost  exactly  with 
the  brightest  line  of  gaseous  nebula-,  and  lastly,  N'o.  2 
corresponds  very  nearly  with  one  of  the  bright  lines  in 
the  spectra  of  the  three  remarkable  stars  in  the  Swan, 
pointed  out  by  Messrs.  Wolf  and  Rayet,and  subsequently 
observed  by  Dr.  Vogcl  (see  Berichte  d.  Kbniel.  Siichs. 
Cti.  tier  Wiss.  Math.  Phys.  CI.,  1873,  P-  SS6  fQ.  As  yet 
it  has  been  impossible  to  confirm  the  above  resnlts,  Mt 
considering  the  great  interest  of  the  subject  I  venture  to 
lay  this  imperfiect  aoooont  befine  the  readers  of  the 
HomiuA*  JvaetfieJiim.  Ralph  Copelano 

Lord  Lindsay's  Observatory,  Dunecht,  January  8 

Yesterday  night  I  observed  the  star  of  M.  Schmidt ; 
it  was  about  the  seventh  or  eighth  magnitude,  of  a  colour 
tending  to  greenh^  but  ydlower  than  en  the  preccdmg 
dajr.  The  speclnun  ii  formed  of  two  strong  Unes,  d: 
whidi  one  corresponds  to  hydrogen  and  the  other  to  mag- 
nesium. The  sodium  was  still  more  m.irkcd  and  bright. 
There  was  besides  another  line  in  the  violet,  probably  also 
hydroj^cn.  The  red  of  this  gas  is  very  weak  and  docs  not 
bear  measurement.  Besides  these  four  ven-  beautiful  lines 
there  were  a  number  of  sin. ill  lines  betu[.i,  r,  D  and  the 
magnesium,  but  the  space  where  are  the  two  bright  lines 
of  magnesium  and  the  F  and  the  H  is  almost  devoid 
of  light.  After  these  two  bright  lines  towards  the  vicdet 
there  is  a  dark  gap,  and  then  follows  a  group  of  very  fine 
lines.  So  that  the  description  given  by  M.  Coma  is  cor- 
rect :  only  the  bright  lines  are  not  boidered  li^  nebulosity, 
but  arc  as  perfectly  defined  aa  tibe  bij^t  lines  of  nebuke, 

Rome,  January  9  ?.  A.  Secchi 

•  B  D.  No.  4001.  40,^0  (  ;  .6  ,  //;  |jy  Wolf  and  Rayet  di«o. 
*«red.  by  me  accurjicly  tiuunioeJ  Commuaicaicd  to  Mm  A'.  S^.iu 
Gmthf*.  4tr  M'Mi..IlMHBlMr  la,  iSf» 
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FERTIUSATION  OF  FLOl^'EHS  BY  INSECTS^ 

3tV. 

Alpine  Species  of  Ceniiana, 

IN  nrevious  article*  I  have  attempted  to  show  that  in 
toe  Alpine  region  Lepidoptera  are  relatively  much 
mote  frequent  visitors  and  fertilisers  of  flowers  than  in 
tks  ptain  and  lower  mountain  region ;  and  that,  in 
ceanectioB  with  this  bsX.  ia  the  Alpiiie  legion  certain 
floncn  an  foond  adapted  to  cmM-lertiKwricin  by  butter- 


ric,  94. 

Tics,  tt,  <m  —GtmtimHa  lutra,  L.  —  Fic  94 — Wliole  flower,  a  little  maj- 
iu6ed,  Men  obliquely  fraiB  abo*«.  flu  95.  —  Undcrmnt  ponioa  of  tlx 
amy,  khowiog  the  iilCHiy  aodtiro  fiUmenU.* 


flics  and  mothi,  tte  aeavest  allied  of  which,  iahabitiog 
the  platD  or  lower  moiuitaiii  region,  are  adapted  to  cross- 
fertuisation  by  bees.  As  a  farther  confirmation  of  this 
statement,  we  may  consider  the  genus  Gentiana,  which, 
besides  some  species  inhabiting  the  plain  and  lower 
mountain  region,  includes  various  beautiful  Alpine  forms. 
The  former,  G.crHciata,G.  PtuumoniHtiti ,  and  O.ciliala^ 
are  all  adapted  to  cross-fertilisation  by  larger  Apida;, 
chiefly  by  humblc-b^L's,  whereas  in  the  Alpine  region, 
besides  many  i^pccics  adapted  to  humble-biees  and  one 
accessible  to  insects  of  all  orders,  thcie  SIC 
CONS  species  adapted  to  Lepidoptera. 


Fig.  9S. 

Figs.  96^  97.  — CtoAVum  pmtclatm,  I«— 'Fio.  $6. — Fiover  ia  its  natural  poit- 
tion  (ncsrlr  i) :  1).  theMt«iorpnt«fllMcoralbkMtebeMrca»*c4. 
u  far  »  the  liUmcnU.  wUdi  inMlaHMdiriihifc  tr.— luiil  01 
llw  ftjune  Bo  wer. 


It  may  be  worth  while  considering  by  what  modifica- 
tions of  structure  tlic  aiiapt  uion  of  one  and  the  same 
genus  to  such  different  visitors  has  been  effected. 

I.  A^Om  Specits  ofGtnttmnaacttssWt  ta  Jnstdt  efmll 

■  Continued  from  vol  xiv.,  p  175 

'  1  he  fuliowini:  ei^  Uiution  uf  the  le'teric;;  ji[>pKes  to  all  the  Sbbh:  • 
«  ~  asih'  r>,  c»  =  calyx,  ci = channcU  amiuauti  to  ibt  bancy,  = 
JS  »  ilSBMHi  H  m  wMtmry. »  m  ayriufi  wity  H  Ma  w  tlx  hMmr, 
>  =  tietab,  /r  s  proMcliag  haki  (SpnafA  SmukI»X  '= 

»  i  .sm^ttn'i,  frrmitnua,  and 
the  uvunuia  rcgioo,  aad  tlic  pUuo. 


til 

ngioR, 


Ordm. — By  far  tiie  most  simple  structure  of  flowers 
among  all  the  Gentianae  is  to  be  found  ia  G.  Imtta  (FifS, 
94, 95},  whidi  may  dierefore  perhaps  be  eoiuidered  as  uo 
nearest  allied  to  the  common  ancestor  of  the  whole  genus. 

Its  flowers  are  jK-rfci  dy  open  ;  the  anthers  and  stigma 
are  developed  simultatu-oubly,  am]  in  some  flowers  one 
of  the  anthers  is  found  111  contact  with  the  sli^jma,  so  that 
sclf-fcrtilisation  is  by  no  means  excluded,  'i  he  honey — 
being  secreted  by  an  annular  swelling  of  the  base  of  the 
pistil  («,  Kiy.  95)  so  copiously  that  a  large  drop  of  it 
completely  covers  the  excavated  base  at  each  of  the  five 


Fir;  1)9. 

Klot  9$- lot.— CrfW/i'oJM  ttiuUa,   Kattb.  \gUtiilii,  Tbuni.).  —  Fig. 

Flower  M«n  boat  abov*  (}) :  1^  Fic  99.  —The  miiltllc  pan  of  the  laoM 
6a«tr(7:tt.  Fio.  loo.— Lalanl  vinr  of  iha  lama  Sowar  l3|:t> 
Fic.  ioi.— a  iiieoe  of  the  enralla  with  the  adberent  filiiaralt  and  DM- 
tahes.    Fig.  ioi.— Flower  bisected  toagitudinally  ij} :  iX 

petals  and  toudies  the  two  oeighbonrtiiz  fllaraents— is 
Tiribte  and  acccsriUe  to  flyiac  insects  of  dl  erden,  whilst 
ants  and  other  iasscts  cieenag  to  the  flowers  ut 
quently  prevented  from  gaining  the  honey  by  the  basal 
lobes  of  the  opposite  leaves  uniting  round  the  stem,  so  as 
to  form  a  kind  of  basin  in  which  rain-water  is  collected.' 

The  splendid  jellaw  coloar  of  the  tlowers,  which 

are  grouped  in  numerous  whorls  round  steins  of  more  than 
a  man's  height,  makes  them  more  conspicuous  than  the 
flowers  of  .iny  otht-r  species,  and  attracts  plenty  of  various 
insects,  whicti  ali,;l,L  on  these  flowers  for  honey  .ii^d  for 
pollen.'  Some  of  them  alighting  in  the  middle  of  the 
flower  will  first  touch  the  stigma  and  dust  it  with  poUen 
from  previously-visited  flowers,  and  thus  elTect  cross-feiti* 
lisation.  This,  however,  is  Df  no  means  secured,  and 
many  flowery  in  spite  of  numerous  visits  of  insects,  nwy 
fsnuuB  quite  ualmiUsed  by  them,  so  that  the  posuhUhjr 


Fm.  99. 

of  sdC-fcrttBsation  above  aUaded  to  is  probaUjr  not  i 
less  to  die  plant 

2.  Alpine  Species  of  Gentiana  adapted  to  Humble-bees. — 

'  S«a  Kcmr,  Dit  SckmlamtM  dtr  Bltthtn  ttgen  tuttm/tnt  GdtU. 

*  Only  once  have  I  had  the  np{x>rtunity  of  watching  €■  Intra,  in  the  Krncg 
Valley,  near  l'onlre<ina.  Julv  .  iSTf.  Here  I  found  it*  tlowert  viuted  by 
t'oi  i^'ifranA  :  MMiAa/h  jlt-  tint,  iome  tpeciineiu:  Ailhiflfhafut 
aipinHt,  Duuterout  tptaiuens  ;  hfumt*  antiv»,  in  Ifaa  laixoM  aambcr ; 
OtrruxA  :  aome  tpecie*  not  y«t  Mown  10  ;  LsttDOmS*  i  Agmitll 
9CeUina,  pretty  frequently,  midliaf ;  HVMBNOfTSM t  TMIrMrfr  IfOTM 
(similar  10  T.  Holk»\  «ome  spccinMoa:  AmMt/lltm  iptfc,  Mt  JTM  kaom 
v^me  specimens,  and  oi>c«,  Btmimtmlimm,  fft  dMlMlMObMh 
sttUujig  aiMl  caUoclim  poUea. 

QS 
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From  flowers  so  simple  as  those  of  G.  lutea,  which  openly 
offer  their  honey  to  all  flying  insects,  but,  in  spile  of  their 
extraordinary  conspicuousness,  are  incapable  cf  securing 
cross-fertilisation  by  the  various  visitors,  the  genus  Gen- 
tiana  advances  to  such  species  as  exclude  from  the  honey 
the  majority  of  the  less  industrious  visitors,  and  at  the 
same  time  compel  the  most  industrious  of  the  larger 
Apidse,  chiefly  the  humble-bees,  to  effect  cross- fertilisa- 
tion, whenever  they  fly  from  flower  to  flower.  By  what 
modifications  of  structure  this  improvement  has  been 
effected,  may  at  once  be  seen  in  Fig.  96,  which  represents 
a  flower  of  Gentiana  /MKc/a/d,  longitudinally  bisected  from 
above  to  near  the  base.  The  petals,  in  d.  lutea,  nearly 
completely  separated,  are  here  united,  and  form  an 
obliquely  upright  bell,  wide  enough  to  inclose  the  whole 
body  of  any  humble-bee.  The  pistil,  just  as  in  G. 
luUaf  stands  exactly  in  the  centre  of  the  flower,  and 
is  terminated  by  two  rc  flexed  branches  of  the  stigma, 
but  the  filaments,  diverging  in  G.  lutea,  here  incline 
together,  so  that  the  anthers,  developing  some  time 
after  the  stigma,  and  dehiscing  extrorsely,  closely  sur- 
round the  pistil  somewhat  beneath  the  stigma.  The 
honey  being  secreted,  as  in  G.  lutea,  by  an  annular  swell- 
ing at  the  base  of  the  pistil  («,  Fig.  97),  every  humble  bee 
is  induced  to  creep  towards  the  base  of  the  bell-shaped 
corolla,  and,  when  doing  so,  first  touches  the  stigma  and 
dusts  it  with  pollen  of  previously-visited  flowers,  thus 
eflTecting  cross-fertilisation  ;  then  with  the  same  portion 
of  its  hairy  body  it  touches  the  anthers  and  charges  itself 
with  fresh  pollen.    The  exclusion  of  the  majority  of  use- 


Fic  ISO.  Kic.  loi.  Fw.  101. 


less  visitors  from  the  honey  is  effected  by  the  base  of  the 
corolla  bcin^  constricted,  and  the  base  of  the  filaments 
united  with  it  (as  far  as  ch.  Fig.  96) ;  the  narrow  interstice 
between  the  ovary  and  the  corolla  being  thus  divided  by 
the  filaments  into  as  many  narrow  channels  as  there  are 
petals  and  filaments  (in  G.  punctata  commonly  seven,  in 
G.  acaulis,  excisa,  and  others  five).  By  these  narrow 
channels  humble-bees  may  easily  pass  their  proboscides 
as  far  as  the  honey,  whereas  saw-flies,  flics,  and  most 
beetles  are  unable  to  reach  the  honey. 

Thus  the  variety  of  visitors  has  been  greatly  diminished ; 
but  the  humble-bees,  for  which  alone  the  honey  is  reserved, 
are  hence  induced  to  make  more  eager  and  frequent  visits  ; 
and,  as  by  these  visits  not  fortuitously,  as  in  G.  lutea,  but 
regulariy  pollen  is  brought  from  one  flower  to  the  stigma 
of  another,  cross-feitilisation  in  the  species  of  this  ^roup 
is  far  more  certain  than  in  G,  lutea;  and  the  possibihty  of 
self-fertilisation,  indeed,  seems  t3  hive  been  lost. 

Of  twenty-six  species  of  Gentiana  inhabiting  Germany 
and  Switzerland,  eleven  belong* to  the  present  group,  *hich 
must  almost  necessarily  be  cross-fertilised  by  humble-bees ; 
naniely,  besides  the  three  above-mentioned  species  in- 
habiting the  plain  and  lower  mountain  region,  the  fol- 
lowing eight  Alpine  ones  :  G.  punctata,  purpurea,  pan- 
nonica,  asctepiadea,  Frcelichii,/ngt(ia,  acaulis,  and  excisa. 
But  hiiberto  only  three  of  these  eleven  species  have  been 


actually  observed  to  be  visited  and  cross-fertilised  by 
humble-bees,  namely,  G.  acaulis,  by  Ricca  ("  Atti  delta 
Soc.  Ital.  di  Sc.  Nat.,"  xiv.  3,  1871),  G.  pneumonantkt 
(H.  Miitler,  "  Befruchtung,"  p.  333),  and  G.  excisa,^  by 
myself. 

3.  Alpine  Species  0/  Gentiana,  adapted  at  the  same  time 
to  Apida  and  to  Ltpidoptera. — Whilst  in  the  foregoing 


FkJ.  ioj. 

Figs.  103-105  —^wvi/i'md  m»im,  Wulf.— Fio  103  — Flower  Kcn  from  ibgvc 
(7  :  tj.  Ktc.  104. — The  ume  flower  bisecieil  loosiiudinalljr.  Fio.  10$. 
— A  piece  of  Ute  corolla,  with  petali,  protecting  faain,  lUmcu,  ud  nc<- 
tanci  <7 : 1). 

group  Diptera  and  other  useless  visitors  are  prevented 
from  gaining  the  honey  by  the  base  of  the  corolla  being 
constricted  and  by  the  filaments  dividing  the  interstice 
between  the  corolla  and  the  ovary  into  narrow  channels, 
in  the  present  group  {G.  tenella.  Fig.  98-102  ;  G.  nana. 
Fig.  103-105)  the  same  effect  has  been  attained  bv  the 
entrance  to  the  tubular  corolla  being  barred  by  nairs 
[pr  Fig.  98,  99,  102-105),  between  which  only  four  or  five 
small  openings  {o.  Figs.  99,  103)  are  to  be  seen.  The 
corolla,  in  the  previous  group  wide  enough  to  inclose  the 
whole  body  of  a  humble-bee,  is  here  so  narrow  that  any 
proboscis  attempting  to  reach  the  honey  will  graze  the 
stigma  and  the  anthers,  and,  when  passing  from  flower  to 
flower,  will  effect  cross- fertilisation.  But  only  Apidx  will 
be  enabled  to  thrust  their  proboscides  between  the  pro- 
tecting hairs,  and  only  Lepidoptera  have  proboscides  slen- 
der enough  to  penetrate  the  small  openings.  Thus,  in  these 
flowers  the  visits  of  Lepidoptera  are  useful  for  the  cross- 
fertilisation  of  the  plant,  while  in  the  foregoing  group 
they  are  useless. 

Most  probably  the  present  group  is  not  descended  from 
the  foregoing  ;  besides  the  narrowness  of  the  corolla  and 


Fic.  lof  Fic  IOJ. 


the  protecting  hairs,  the  position  of  the  nectaries  is  so 
peculiar  to  this  group,  that  it  is  rather  to  be  considered 

■  I  fouBd.  ia  the  Alpt,  G  txciiA  viiiled  uul  crou-fertitiwd  hy  Jltrmtnt 
/<«//»<i>fii/,  /".and  B  mrndax.  GeriL  Once,  in  the  Albiila  P«M.  July  >«. 
1876,  1  taw  a  moth,  Ptutia  K^Kkrntvariki,  crrcping  iato  a  flower  aad  BOcAiiig 
iu  hoaejr,  but  without  louchin;  tiirma  or  anlherv  Also  VMue  >miU  Oipura 
and  Ihm  ipcciraent  of  a  Ukali  bccuc,  iitUtifa  mtUtMttma,  Rcdk,  can  «plr 
b«  rcsitttrtd  aa  tueJeat  goeaia. 
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35  a  separate  branch,  divergine from  the  common  stem  of 
the  genus  Gentiana,  even  before  G.  lutea.  For  whilst 
in  all  other  species  of  Gentiana  the  honey  is  secreted  by 
an  annular  swelling  of  the  base  of  the  pistil,  in  this  group 
the  nectaries  arc  situated  at  the  base  of  the  corolla  itself, 
between  the  filaments  (n.  Figs.  loi,  105).  As  hitherto 
G.  teneila  and  G.  nana  have  been  distinguished  only  by 
somewbat  flactuatiog  characteristics,  it  may  be  of  especiiU 
iatetest  that  in  G.  UtuUa  I  have  foond  each  interstice 
between  two  filaments  to  contain  two  nectaries  («, 
Fig.  loi),  in  G.  nana  only  a  sincfe  one  (m,  Fif.  105). 

To  the  SHiie  group  belong  G.  tMUiUria.  gumamSeoy 
amavtUa,  and  fiUmsi/olia,  two  of  wUa  Inve  mcb  directly 
Obierved  by  myself  to  be  visited  both  by  Lepidoptera  and 
butterflies.  For  instance,  near  Pontretina  and  in  the 
Val  del  Fain,  August  6-8,  1S76,  1  saw  G.  campislris  re- 
peatedly visited  by  Bomb  us  mendax,  GersL  ^,  but  also 
by  butterflies  {Argynnis  paUSf  Ht^liia  StmiilUif  Coiias 
phit  nmone,  Lycana  argus). 

The  fourth  group  of  Alpine  species  of  Genti.ma  exclu- 
sively adapted  to  cross>fcrtilisatioa  by  Lepidoptera,  will 
be  treated  of  in  oqr  acst  tttielft 

Lippstadt  Hermann  MOluoi 

(TV  be  continued.) 

DEEP  SEA  MUDS^ 

"TJURING  the  present  session  I  propose  to  l»y  before  the 
Society  several  papers  on  subjects  connected  with  the 
depcsits  which  were  found  at  the  bottom  ol  the  oceans  and  seas 
visited  by  M.M.S.  d^i^  m  Iht  ywn  1873,  1874, 

1875,  and  1876. 

It  will  be  convenient  to  laliodace  this  first  commusicaiion 
with  a  brief  description  of  fhelostnuients  and  methods  employed 
on  board  H.M.S.  ChalUngtr  with  the  view  of  obtaining  informa* 
tion  and  specimerts  of  these  ocean  deposits.  The  instnunent  in 
most  frequent  use  wis  the  tnhe  or  qrHadar  fanjag  pait  of  the 
souBding  appsnttus. 


icipect 


Duriog  the  first  lia  months  of  dw  cnte  tUs  cyUnder  1 
having  MM  than  an  iach  bon^  and  was  ao  anaassd  with 
to  the  witfm  or  sialn  ttak  It  psi^eetad  ahoat  sta 

r  Old  offha  i^fiadar  «M  fllad  irith  a 
~"  I  a  va7  saali 


In  Jab:  1873.  tUs  SWA  q^Miriias  lephced  by  one  having 
a  two  hwn  boi»  aad  it  was  aiio  —da  to 


it 


fba  waighis.  This  was  a 
r  quantity  of  lha 


project  fully  eighteen 
t  isspiOTaineot,  as 

»a  a  nA  giaattr  qnanUty  or  tfea  bOttoai  ia  BHSt  aoandings. 
The  tabe  was,  in  the  clays,  fieqaeatlv  forced  nearly  two  feet 
tMetheholtoak  On  iu  retnrolo  the  ship,  the  battemy  valves 
were  reoioved,  and  a  loU  of  the  day  or  nind,  loawtimes  eighteen 
indies  in  kogdv  ooald  ha  Ibceed  from  IL  In  this  way  we  leained 
that  tite  despsrlsfCfS  ware  very  fireqaeatly  different  lioa  those 


In  the  onraifi  ooaas— as  the  Globigerina,  Pteropod,  Radio- 
larian,  and  DiatOB  ooaca— the  tube  did  not  usually  penetrate 
the  bottoaa  over  six  or  seven  inches,  these  deposiu  oflenog  more 
lasistanee  lhaa  the  days  and  mods.  OocasionaUy  tlie  tube  came 
vp  wifbont  anything  in  it,  bat  the  ontside  was  marlced  with 
streaks  of  the  black  oxide  of  manganese.  In  about  thirteen  out 
of  nearly  four  hoadiad  aoaadiuji  we  did  not  get  any  ioformstion 
of  a  reitab'e  nataie  aboal  tfwoeperiL 

The  dradgs  la  MM  wai  a  boavj  awdilicslfam  of  Ball's  aatu- 
ralitt's  dioigf^  aad  fha  tiairi  was  tfw  oidlaaiy  hsast  tiairf  of  the 
fishcnnea. 

Both  of  these  instruments  had  generally  a  bag  of  canvas  or 
other  coarse  clodi  sewed  into  the  bottom  of  the  netting,  to  pre* 
vent  the  soft  day  or  ooze  from  being  entirely  washed  out.  In 
this  way  we,  at  many  statiom,  got,  along  with  animal*,  a  large 
fnantity  of  ooie,  day,  Stooes,  or  manganese  nodules. 

Wliila  tnwliqig  or  diedgiag  the  ship  often  shifted  lier  position 
a  aBe  ar  twok  bat  «a  aodd  not  Id!  whether  lha  diadie  or  iriwl 

*  "OatheINtttib«llMorVo1cMicIMbriiovcrihc  PtoaroT  tkc  Oeun  ; 

laiTOi.  Mrf  aom*  «f  iIm  Piodacu  «(  ha  Diiiaicnaiiaa  aiul 
,"lvlli;J^lfairar>  «Md  at  ths  Itojnl  Mt^TUHi- 


had  been  working  over  all  thit  distance,  or  bad 
dip  into  the  deposits.  This  should  be  remembered 
paring  the  captaias  in  one  locali^  with  those  of  another. 

Altogether  there  is  saaeh  nncerlaianr  aboot  the  hehavionr  of 
the  tiiMH  and  dredge  ha  decy  walrr.  It 


 the  greatest  oai* 

that  the  trawl  had  been  dragging  far  boom  hoan^  it 
withoat  anything  in  it,  or  any  avicUaeeapoait  oriiithai 
tow-nets  to  show  that  it  had  besa  on  the  bottOOk 

Daring  the  last  year  of  the  crabs  a  taw  wst  was  attadiod  to 
the  diadilBf  Baa  jasi  hdow  the  weights,  lAiA  Isst  weie  pfawed 
a  lew  nOMiad  fiMhoma  in  front  of  the  liawl  or  dredge.  Tow- 
neM  wtte  also  attadied  to  the  trawl  and  dredga  These  acts 
fireqaently  eame  np  nearhr  full  of  mad,  and  alaiost  slwmys  con* 
tained  minnte  things  aad  fragments  from  the  sarfaea  layers  of  the 
bottom. 

At  times  the  water-bottle  attached  to  the  1 
up  with  day  or  oooe  in  i^  or  had  sane  of  the 
to  its  oDder^arfsob 

These  then  were  the  aisaae  aad  methods  employed  for  getting 
information  coaoemiiig  ocean  deposils,  and  collectively  they 
have  furnished  us  with  a  large  aawant  of  mateiiaL  A  cireriu 
examinataoo  of  the  spedatens  procured  has  already  much  in- 


creased oar  knowledge  of  the  nature  and  distribution  of  ocean 
deposits,  of  the  sources  of  die  flUterials  of 


up,  and  of  the  chemical  _ 
and  on  the  floor  of  the  ocean, 


which  they  are  built 
taUag  place  in  die  deep  waMm 


Tite  VekMuc  diMt  im  Ocean  Dedotitt  and  tmneef 
^  A  DiiOri^vtlm  ami  ^hmyarjWwi. 


tke  Ptvdmett 


In  a  nwHiaiasiy  amrt  to  FkaC  WfdDa  Thomson,  which 
has  been  paUUBd  in  «•  Awwdbvrof  Oe  Royal  Society  of 
I/mdffn,  Ipalelsdoat  dw  widespread  distiibalioa  of  voicanie 
dArit  in  ocean  depoeits^  and  its  probable  infiaence-ia  the  forma- 
tion of  deep  sea  day%  and  manganese  nodu'es  or  deposiiioos. 
In  this  paper  I  pnmose  to  treat  these  subjects  in  more  detail, 
and  to  give  sane  of  the  icsalls  of  obeervadons  whidi  I 
sEael 


I  Lahore  r^ort  was  written.. 


The  form  of  votcenic  rffflro  B»est 
deposiu  b  paaileeslaiw 

SpeciBMBs  of  dMseslHBes^  vaiyfau  from  the  sise  of  a  pea  to 
Ihatof  a  fBel4iall,  have  bean  taken  m  dredging  at  ei^V  of  oar 
I  havybead  the  positum  of  these  ststioos  ona  map. 


bott  whidi it wUfba seen  that  they  occur  all  along  onrioBte 

Near  volcanic  centres  the  dredge  has  bsqaaadv  OMo^  tfaasi 
np  la  great  numbers,  as  off  the  Aaacesia  tte  AtUSMie,  off  New 
Zealand  aad  the  Ketmadcc  Islands,  at  several  places  among  the 
Philipinne  lsised%  off  the  oosst  of  fqisn,  and  elsewhere.  Aaa 
rnl%  tney  are  not  numerous  in  shore  deposits  when  these  are 
dblaat  nom  volcanic  regions.  In  depouts  Car  from  land  they 
are  most  abundant  in  deep  sea  days,  from  which  the  shells  and 
AdeloBS  of  saifiwe  otgiMtbms  have  been  all  or  asady  aU 
removed. 

In  the  North  Padlic  the  trawl  brought  up  budieb  of  theas 
from  depths  of  3,300  and  2,900  fathoms.  Perhaps  in  no  sbjje 
instance  have  we  trawled  soccesifully  on  any  oif  our  deep  saa 
days  without  getting  numbers  of  these  stoaes.  If  there  be  an 
exce|)(ioo  it  is  in  tM  North  Atlantic  Bat  here  it  is  to  l>e  re- 
membered that  wltile  we  were  investigating  the  conditions  of  the 
North  Atltntic,  our  attention  had  not  yet  been  directed  to  the 
importance  of  detecting  the  presence  of  pondcsi,  and  we  have 
not  preserved  such  Urge  saapleBOf  the  Neidi  AUsade  deposto 
as  those  of  other  regions. 

On  the  whole,  pumice-stones  ave  ■OfB  aasaOHNSiB  tte  ^Mif 8 
than  in  the  Athintic  deposits. 

In  the  Globigerina  anl  other  organic  oozes,  they  are  abun  dant 
or  otherwise,  according  as  the  deposit  is  near  or  far  rcmuvcd 
from  volcanoes.  In  thete  oozes  they  never  occur  so  abundantiy 
as  in  the  clays.  They  are  mure  or  Ie«s  masked  and  covered  up 
by  the  accumulated  remains  o(  furan>iniler.-i,  du'.>j:ii>,  ur  other 
surface  organisms,  la  like  manner  they  are  obscured  in  shore 
deposits  by  river  and  coist  dcintiis.  liciidcs  those  specimens, 
which  are  sufficiently  large  to  be  examined  by  the  hand,  we 
detected  with  the  miensoope  abate  paitldasef  Isldapar  in  all 

our  ocean  dcpo-its. 

An  inspection  of  the  specimens  which  1  have  placeii  the 
table^wiii  show  that  the  m^ority  of  these  gaoiice  stones  have  a 
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|WriH«w,  while  otbcn  are  little  altered.  Sone  an  ecMted  with 
At  f  crmdda  of  manganeae,  or  have  streaki  of  this  lafasUiicA 
lUUHlg  throogh  then.  They  are  the  moet  frequent  ancleas  of 
the  aHBcaaeie  nodvlcs,  to  which  I  shall  presently  refer.  Some 
apedflBent  which  were  dredged  from  a  depth  of  over  thrae  nikf , 
will,  when  dried,  float  for  weeks  in  a  basin  of  water  |  «tfaen, 
whkb  hav*  ■adofoae  pittial  deoompositioa,  sink  at  once. 

Tluqr  pNMBt  •  (fntnnietT  of  texture  and  compocition.  They 
are  white,  grey,  green,  oc  Uadt  ia  colour.  They  are  highly 
vesicular,  or  rather  compact  ind  fibrous.  Thexe  would  appear 
to  be  every  gradation  from  commoa  feldspathic  to  dark  green 
pyroxcnic  kinds. 

We  find  ia  them  crystals  of  santdin,  aagite,  hornblende, 
oUviMt  qnartt,  Incite,  magnetite,  and  titaniferooi  iron.  Mag- 
•etic  iron  ore  was  found  in  all  the  specimens  eaamined,  either  in 
Oy^talg  or  in  the  foim  of  dust.  The  other  minerals  vary  in  kind 
snd  abnndraoe  in  the  diffacDt  ■pcdnens.  The  nne  crystals 
which  w«  find  in  dw  poake  neonr  in  ill  Ifee  Umh  of  oeam 

Tin  poHicMtaiiM  which  we  find  at  (he  bottom  of  the  tea 
hmoMitfiliidfdl  been  formed  in  the  air.  Some  of  them  may 
bnvt  iaOen  cpoa  dw  tea  ;  but  the  mat  majority  seem  to  have 
Ukn  en  bn^  and  been  rabieqacBtljr  washed  and  floated  out  to 
sea  by  ndas  and  rivers.  After  floating  about  for  a  longer  or 
shorter  time  diay  have  become  water-logged  and  hive  sunk  to 
the  botteMi  Both  in  Uie  North  Atlantic  and  Pacific  small 
pieces  of  pond  OS  weie  •everal  times  taken  on  the  surface  of  the 
ocean  b7  mrant  of  the  tow-net.  Over  the  surface  of  some  of 
ttcaeienHibe  and  algx  were  growing,  and  crystals  of  sanidin 
pnrieeteo,  or  were  imbedded  in  the  Iddapu.  Duiq(  oar  visit 
to  AMcnsion  there  was  a  very  heavy  fall  oY  fain^  Nck  a*  bad  not 
been  experienced  by  the  inhabitants  for  maaf  jmn.  For  several 
days  after  many  pieces  of  sccri%,  cinder^  nd  tfie  like  were 
noticed  floating  about  on  tike  nirface  of  the  aia  ninr  the  islaBd. 
Sudt  frafnenti  nuqr  be  tnntpofted  to  fnat  diitaitrrt  by 
cnneats. 

On  the  shores  of  Bermuda,  where  the  rock  is  composed  of 
blown  calcareous  saxtd,  we  picked  up  fragments  of  travelled  vol- 
canic rocks.  The  same  ol«crvation  was  made  by  General 
NeUon  at  the  Bahamas.  Mr.  Darwin  noticed  pieces  of  pumice 
on  the  shore  ol  I'ata^jun'a,  and  Pruf.  L.  Agassix  and  his  com- 
panions noticed  them  on  the  reefs  of  Brazil.  During  a  recent 
eruption  in  Iceland,  the  feny  of  a  river  i.s  saiii  to  have  been 
blocked  for  several  dajs  by  the  lirgc  quantity  ol  pumice  floaling 
down  the  liver  arni  uut  to  All  the  pumice  -fcliich  we  find 

need  not  be  of  quite  rc.cr.t  orLj;in.  Mr.  Baltic  informs  mc  that 
preat  quantities  of  jmnnce  arc  cuntitiii.vlly  b<::nj;  HoalcJ  down 
the  Amazon.  Thcc  come  from  near  the  fou;  of  thi-  Andes, 
where  the  hea<l-waltri  cut  their  way  throuj;h  fields  of  jiumice- 
itonei.  In  the  province  of  Wellinfyton,  New  Zealand,  two  of 
the  rivers  run  throiij^h  arcai  cnvcrcil  with  pWtfB^  and  dwiog 
floods  bear  great  quantities  out  to  sea. 

Prof.  AkL  A^MistelciniUf  fiKnidMdnnvlft  dMCgUowiBg 
note  :  - 

"  The  river  Chile,  which  flows  through  Arcquipa,  Peru,  has 
cut  its  way  for  some  thirty  miles  through  the  extensive  deposits 
of  volcanic  ashes  which  form  the  base  of  the  extinct  volcano, 


MistI  Some  of  the  gorges  are  even  jco  feet  in  depth,  forming 
regular  csfious.  The  whole  Icn^  li  of  the  river  botti^m  is  covered 
by  well  rolkil  pieces  of  pumice  from  the  .size  of  a  walnut  to  liiat 
u(  a  ni:ir)'^  h  I  1 1.  In  the  dry  season  (winter)  there  is  but  little 
water  tluwiti.;,  but  in  thesummtr,  or  rainy  season,  the  liver, 
which  Ills  a  vciy  con'.iderable  fall  (7,000  feet  in  a  distance  of 
about  niiiciy  mile.";'!,  tirives  down  annually  a  large  mass  of  these 
rolled  pumice-stonc-s  to  the  Pacific.  The  v  ulcanic  ashes  arc  not 
recent.  I  hcre  is  no  tradition  amtng  the  Indians  of  any  eruption 
within  lil;,toric  times." 

Capi.  Kvans,  the  present  hydiographer  to  the  navy,  informs 
me  that  he  fiequentlj  piclwd  np  paniee  on  the  Gnat  Barrier 

Retf  of  AubtrAiia. 

I'j'canic  Asht:. 

Near  volcanic  cenlre",  and  sometimes  at  i^rcat  di.'tanccs  from 
^..nd,  we  find  much  volcanic  mailer  in  a  very  :;iic  sta;e  ol  diviiion 
at  ihc  bottom  of  the  sea.  This  consists  of  mmule  particles  uf 
feldspar,  hornblende,  aut;ite,  olivine,  magnetite,  and  other  vol- 
canic minerals.  In  the  South  Pacific,  many  hundred  miles  from 
land,  and  'roin  a  depth  of  2,300  fathom!!,  ihe  trawl  brought  up 
a  nambcr  of  pieces  of  tufa  entirely  composed  of  these  com* 
"  TliCM  pattldea  appear  to  Be  to  bavo ' 


canied  to  tbe  areas,  where  we  find  them,  by  wiadi,  in  the  foca 
of  what  ll  known  as  volcanic  dust  or  ashes.  Sir  Rawaoo 
Rawson  sent  to  Sir  WyviUe  Thomson  a  packet  of  the  volcanic 
ashes  which  fell  on  the  island  of  Barbadoesi,  after  an  eruption  ia 
1812  on  the  island  of  St.  Vincent,  W.I ,  one  hundred  and  sixty 
miles  distant.  I  have  examined  this,  and  find  it  made  up  of 
fragments  of  the  aame  character  as  those  in  the  tufa  to  which  I 
have  just  referred,  MNOe  of  the  particles  being  perhaps  a  little 
larger.  We  have  sometimes  found  this  ash  in  consklerable 
abundance  mixed  up  with  the  shells  in  a  globigerina  ooze,  la 
the  depotits  for  hundreds  of  miles  about  the  Sandwich  Islandt 
there  are  many  fragments  of  pyroxenic  lava,  which  I  believe 
have  been  borne  by  the  winds,  either  as  ashes,  or  in  the  form  of 
Pele's  hair. 

At  Honolulu  we  were  informed  that  threads  of  Pele's  hair 
were  picked  up  in  tbe  gardens  there  after  an  eruption  of  Kilaoea, 
one  handred  and  ciguy  aulea  fitom  the  volcaao.  Thi*  Pdtft 
hair  bean  alone  with  it  snaU  ciyatali  of  oUvina. 

Obsidian  and  Ltwa  Fragments. 

Small  pieces  of  obsidian  and  of  feldspathic  and  basaltic  lavas 
were  frequently  found  in  deposits  near  volcanic  islaada 

At  two  stations  in  the  South  Pacific,  many  hundred  miles 
from  land,  we  dredged  pieces  of  this  nature  of  conriderahle  dse 
larger  than  ordinary  marbles.  It  is  difficult  to  account  for  the 
transference  of  these  fragments  to  the  places  where  they  were 
found.  It  is,  however,  in  this  region,  and  thia  alone^  that  it 
may  be  necessary  to  bring  in  a  submaiinecniption  toneeonatfiir 
the  condition  of  things  at  the  bottom. 

A  consideration  of  these  otservationa,  and  the  specimens 
which  are  laid  on  the  table,  will,  I  think,  justify  the  conclusion 
that  volcanic  materials,  either  in  the  form  of  pumice-stones, 
a»hes,  or  other  fragments,  are  iinivcr<.ally  distributed  in  ocean 
de|>osits. 

They  have  been  found  abundantly  or  othcrwi.sc  in  our  dredg- 
ing*, accuiding  as  these  have  been  near  or  far  from  volcanoes, 
or  as  there  has  beea  much  or  little  river  and  coast  detritus,  or 
fewormnnpranninsoC  anclaoeoiiauBsinllwdeparils. 


Stmtrf  AtPnAtOiaf  the  Denmpo^m  tf  Volcanic  D^ris. 

Clay, — Pare  clay,  as  is  wdl  known,  is  a  product  of  the  de- 
compositioa  of  feldspar,  and  the  clay  which  wo  find  in  oeeaa 
depcsits  appears  to  have  had  a  similar  origin. 

In  the  deposits  far  fiom  land  the  greater  part  of  the  clay  origi- 
nates, I  bebew^  firom  the  decomposition  of  the  Cddtpar  of  fnut- 
1  mental  volcanie  mataiial,  wUA  we  bate  seen  to  be  so  nnlvcnalqr 

distributed. 

Pumice-stone  is  largely  made  up  of  feldspar,  and  from  its 
areolar  stmctore  is  peculiarly  liable  to  decomposition.  Beiqg 
peimeated  by  sea- water  holding  carbonic  acid  in  solution,  a  part 
of  the  tiHca  and  tbe  alkalies  are  cantied  away,  water  is  taken  «p^ 
andahydntedaiUcateof  eharina  or  day  results. 

Like  most  clays  our  ocean  contain  many 
these  last  being  as  varied  as  the  nonscea  irtMBOe  the  I 
the  deposits  are  derived. 

Let  us  briefly  enumerate  Ihe  sovrces  of  these  materials. 

We  have  (1)  ihc  matters  derived  from  the  wear  of  coasts, 
and  those  brought  to  the  ^ea  by  rivers,  either  in  a  state  of  sus- 
pension or  solution.  The  material  in  suspension  appears  to  be 
almoit  entirely  deposited  within  two  hundred  miles  of  the  land. 

Where  great  rivers  enter  the  sea,  and  where  we  have  strong 
cunents,  as  in  the  North  Atlantic,  some  of  the  fine  detritus  may 
be  carried  to  a  greater  distance,  but  ili  amount  can  never  be 
very  large.  In  oceans  affe.ted  w.tli  rVatmg  ice  we  have  land 
i/rtJr/j  carried  to  a  greater  ^il^uncc  than  abjve  statetl  ;  for  in- 
stance, we  can  dt  rt  ct  siu  li  materials  in  the  deposits  of  the  North 
Atlantic  as  far  .south  as  the  40lh  paral  el  N.,  and  in  the  South 
Pacific  as  far  north  as  the  40lh  parallel  S. 

•Some  of  the  substances  in  solution,  a<  carbonate  of  lime  and 
silica,  arc  extracted  by  animals  and  jilants  to  form  their  shells 
an  l  ^kelelons  ;  th<rse  last,  falling  to  the  bottom,  form  a  globigc- 
r.iia,  a  plerofJ'',  a  radiolarian,  or  a  diatom  ooze.  We  have  also 
the  l>one:s  oi  mammals  artd  fish  mixed  up  in  ditfereut  kinds  of 
dci»osits.  These,  as  well  as  animal  and  vegetable  tissues,  gene- 
rally are  a  source  of  phosphates,  lluorides,  some  oxides  of  iron, 
ami  po'sibly  of  other  inorganic  material. 

.Sir  WyviUc  Thomson,  early  in  the  cruise,  suggested  that  much 
of  the  inorganic  material  in  deposits  is  derived  from  the  source 
to  which  I  have  just  alluded.  Our  subsequent  observations 
have,  1  think,  shown  that  orifbHiify  Sir  Wynlle  ftvn  too  1 — *^ 
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japoitaaeB.lo  ths  at  ft  aotuM  of  du  awtcritb  ia  «v  deep 
depMiti. 

s.  Wc  bkf*  fitt  dwt  of  daMrtL  ii  cnried  gnat  dii- 
taaees  by  tte  wiad%  aBd«1iidi,fiiniiieiipaadi«oeau^  tiaksto 
the bottm  and  imb  to  the  d^oiitioin  tddnc  pbcb  lathe 
tnde-«indi«|^oi»  of  the  Nocdi  Athtntie  we  fine  a  vety  led- 
oobMuraii  dajr,  in  deep  water,  wfaieh  b  kugely  made  up  of  deat 
from  the  Sanan.  Sndi  dust  frequently  falk In  this  region  as  what 
is  called  blood-raia. 

3.  We  have  the  loose  vokaaie  matciiali,  which  have  bean 
sho«m  to  be  univeisally  diitribotad  as  floMing  pnmica^  or  as 
ashes  carried  bj  the  wiaicL 

This  short  review  chows  thitt  the  day  in  shore  depoaits  is 
cbieHy  derived  rrom  river  and  coait  detxitu.  As  we  pass  beyond 
aboat  oaa  hundred  and  adlaa  from  the  shores  of  a  continent 
the  character  of  the  dsfqr  taatter  changes.  It  loses  its  usual 
blue  colour,  and  beconas  faddish  or  brown,  and  particles  of 
mica  and  rounded  pieces  of  quartz  give  place  to  punuce.  crystids 
of  nnidin,  augite,  olivine,  &c  All  ibis  goes,  I  think,  to  show 
that  b  deposits  Cir  from  land  the  day  is  chiefly  derived  from 
voleaaie  «0rir,  though  in  the  region  of  the  North  Atlantic  trade- 
.winds  amdi  of  it  may  l>e  derived  from  the  feldspar  in  Ute  dast 
of  the  Sahara. 

The  pumice  which  floau  abont  on  the  surface  tA  the  sea  must 
be  continually  weathering,  and  the  clay  which  results  and  the 
crystals  which  it  contains  will  fall  to  thie  bottom,  mingling  with 
the  <lcpo!>it  which  is  in  cooiae  of  formation.  In  our  purest  glo- 
liigerina  ooze  this  clay  and  these  crystals  are  present  If  a  few 
of  the  shells,  say  thirty  foraminifera,  are  taken  &om  such  a 
depoeit,  and  carefully  washed,  and  then  dissolved  awaj  with 
Wttk  add,  a  residue  remains,  which  is  red-browa  or  giey  in 
colour,  according  to  the  region  from  which  the  ooze  caaae.  If 
the  same  number  of  shells  be  collected  from  the  surface  and  din 
solved  away  in  the  same  maimer,  no  perceptible  reiidne  is 
observed.  The  clayev  matter  would  therefore  seem  to  bSVO 
infiltrated  into  the  shells  soon  after  they  fell  to  the  bottom. 

I  have  already  mentioned  several  instances  of  pumice^tones 
having  been  found  on  coral-reefs.  Many  more  instances  could 
be  Kiven.  These  stones,  undergoing  disint^ration  in  these 
poaitiutis,  add  day^  cmtals  of  aqeite^  hom6lendc^  magnetic 
iron  ore,  &c.,  to  Oa  Ihawtonas  wfiidi  Oa  eoial  HunalB  an 

buildinj;  up. 

I  li.vvc  found  these  crvh'.ali  in  the  limestones  and  red  earth  of 
Bcrmiiila,  .ind  iii  a  specimen  of  the  limestone  from  Jamaica. 

Thi^  observation,  it  appears  to  me,  points  oul  that  the  red 
eaith  of  Bermuda,  Hahamas.  J,im.-iic:\,  and  Mjine  other  limestones, 
may  originally  have  :iri,n  largely  dtiivfii  fiuin  frai.;iiiental  vulcanic 
materials,  which  were  earned  to  the  linic  itvme  while  yet  in  the 
course  '  f  formation.  There  are  alio  small  par;:cleS  M  fhs  pCT- 
oxide  of  manganese  in  the  red  earth  of  Bermuda. 

(7h  k»  nntAma/.) 


CHEMISTRY  AXD  TELEGRAPHY^ 

T^ISCI-AIMIN'G  at  the  outset  any  pretensions  which  could 
liC  .advanct  L  in  his  behalf  for  the  honour  conferred  upon 
him,  I'rof.  .\l>c)  assunicil  that  his  advancement  to  the  position  of 
prt  -.,  U  nt  was  intended  mure  as  a  recognition  of  the  special  im- 

iiurtancc  of  chemical  icietice  m  its  application  to  telegraphy, 
'roccrilin^;  u["  in  tins  assumption  he  made  chemical  science  the 
ba^is  of  Iti^  address,  and  went  on  to  show  the  principal  direc- 
tions i:i  which  it  bean  Inifttrttintlr. apnii  the  woritof  tho  tde- 

graph  cnj^mccr. 

No  stronger  evidence  of  the  value  attacljing  tu  a  combination 
of  chemical  with  electrical  research  ncni  s  >UK'iit  for  than  tlmt 
which  is  to  be  found  In  the  labours  of  the  laic  Dr.  Matthitrsscn. 
Hb  investigations  into  the  causes  of  the  dillerences  in  the  resist- 
ance of  various  kinds  of  commercial  copper  ware  followed  fay 
roost  important  results. 

rhc  series  of  experiments  so  carefully  con  liutcd  by  liim 
showed  the  influence  which  the  principal  nictalloids  and  metals 
Icnown  to  be  naturally  associate*!  with  cupiH-r  exerted  upoh  the 
conducting  power  of  the  pure  metal,  and  he  afterwards  deter- 
mined the  conducting  power  of  important  varieties  of  commercial 
copper,  and  thus  rendered  it  possible  to  assign  to  their  real  causes 
the  enormous  differences  in  the  value  of  various  kinds  of  commer- 
cial copi>er  as  conductors  of  electricity.  For  instance,  amongst  the 
many  facts  established  by  Maithiessen's  experiments  w-as  the  im- 

'Attract  of  Addroa  at  U»  u|iemogmt«tag  of  the  Society  of  Tclcpa^ 


poTtaat  oM  ttat  hf  ao  ooBbiaatiaB  of  tmg  ofhar  OMtil  or  aiOay 
was  it  poaaible  to  iacRaae  Oe  coodaetinB  poMT  of  pare  oapper, 
but tbrt, mttujjm.  Boat^^nfidd^^irt^w^ratad 

nob^  oxygea'aad^MM  wa  almt  iavariatlf  to  be 

foond  as  impurities  in  the  copjier  of  niaiiiiii  I  It  was  these 
non-metallic  impurities  be  found  rather  dun  tfia  presence  of  any 
of  the  other  metab  which  chiefly  tmpaized  the  condnctivi^  oF 
copper,  although  both  iron  and  tin  exerebed  a  ddeterious  influ- 
ence. Thus,  fixing  the  condacti«i^  of  pure  gtlvano-plastic  cop- 
per at  100,  the  addition  of  nun^  tntces  of  araenk  reduced  it  to 
00  ;  while  an  addition  of  5  per  cent,  brought  it  as  low  as  6'S  ; 
the  existence,  again,  of  1*3  per  cent  of  tin  in  pure  copper 
reduced  its  conductivity  to  50*4,  and  with  only  0*48  per  cent  of 
iron  present  the  conductivity  fell  to  36. 

Specially  interesting  were  the  experiments  made  by  Mat* 
tliiessen  to  ascertain  the  cause  of  the  good  effects  which  had  long 
before  his  day  been  ofaacrved  to  he  PfodaiCed  upon  the  working 
qualities  of  refined  copper  hf  the  aodMoa  at  minute  quandtiea 
of  lead.  The  exbtenca  of  0'i$pa  cent  of  lead  iu  copper 
render;  it  SO  rotten  that  it  eauot  be  drawn  into  wire ;  the  pre* 
sencc  of  even  so  minute  a  trace  as  o'l  percent,  unfits  it  for  wire- 
drawing. Some  special  action  must  therefore  take  pboe  during 
the  melting  of  copper  '«rhich  would  serve  to  aooonnt  for  the 
tou(!hening  and  soltening  eflects  obtained  by  the  addition  of  a 
small  quantity  of  lead.  The  fact  that  the  copper  when  ob- 
jected afterwiards  to  a  most  careful  analysis  shows  nothing  but 
the  merest  traces  of  lead,  would  indicate  that  during  the  process 
of  mdting,  the  lead  combines  with  and  lemOTCS  from  the  copper 
some  impurity  which  vrould  otherwise  materially  affect  its 
toughness  and  ductility.  The  well-knovm  affinity  of  lead  for 
oxygen,  combined  with  the  fact  that  the  presence  of  oxygen 
in  copper  beyond  some  narrow  limit  was  known  to  affect  its 
quality  prejudicially,  afforded  good  reasons  for  supposing  that 
this  impurity  could  be  nothing  else  than  oxygen,  ana  this  view, 
which  was  further  supported  by  the  beneficial  influence  of  lead 
when  employed  in  castmg  operations  with  copper  and  gun  metal, 
received  the  strongest  confirmation  of  its  correctness  from 
Maltliicsicn's  experiments.  Thus,  the  addition  of  O'l  per  cent, 
of  lead  to  a  sample  of  copper  (the  two  bciii;;  fused  tu  jetlier  in  a. 
current  of  carbonic  acid),  raised  its  cl  1;  !iic:;vity  hsnn  S;  to 
93,  and  the  amount  of  lead  remaining  in  the  metal  alter  that  was 
too  minute  to  be  detected.  uuh  tin,  the  alloying  of  13  per 
cent,  of  which  with  copper  reduced,  as  has  been  already  stated,  its 
conductivity  to  50'4  ;  yet  on  melting  the  sample  fused  in  contact 
with  air  with  o'l  percent,  of  tin  raided  its  conductivity  to  '>4'5S. 

It  was  these  investigations  of  M;iithie\ien  which  in  licatc<l  to 
the  wire  manufacturer  whence  he  could  obtain  or  how  best  fulfil 
the  conditions  for  the  purity  of  a  quality  of  copper,  which  would 
meet  the  requirements  of  a  conductor  whose  sue  might  be  laid 
down  by  the  telegraph  engineer,  whilst  his  researches  into  the 
preparation  of  alloys  brotigbt  the  most  valuable  aid  to  the  B.A. 
Committee  of  1S61,  in  tbdr delsndBitioB  cf  the  itaadaids  cf 

electrical  resistance. 

But  it  is  not  only  in  facilitating  the  selection  of  suitable 
materials  for  canJuflcrs,  as  well  as  in  raising  their  qu.ility  .as  such 
that  chemical  science  has  brought  important  aid  to  ti  e  t:  h  L,':aph 
enjjinccr  ;  it  has  been  n-o^t  usefully  applied  in  the  invcstij;ation 
and  lictcrrnination  of  the  m.ateiials  mo'-t  suitable  as  the  dieltclrus 
ol  telegraph  cables,  and  it  is  in  this  direction  that  telegraphy  may 
look  in  the  future  for  the  most  valuable  results  from  the  labours 
of  the  chemist.  Dr.  Miller's  investigations  (instituted  at  the 
dc^iiie  of  the  Submarine  Telegraph  (Jornmitiee)  mtij  the  causes 
of  the  decay  of  gutta-perclia  and  mdia-rubber,  contirmcd  the  re- 
sults which  II  'Ihiian  had  already  communicated  in  iSCiO  to  tlie 
Chemical  Society  and  which  .Mr.  .Spiller  had  obtained  some  years 
afterwards.  Hut  Miller  examines  more  in  detail  tlian  either  of 
his  predecessors  has  done,  into  the  changes  which  these  gums 
undergo,  and  firmly  established  the  fact  that  the  alterations  in 
their  structure,  resulting  in  the  gradual  destruction  of  their  insu- 
lating powers,  was  due  entirely  to  atmospheric  influence,  acceler- 
ated by  the  exposure  of  the  material  to  Ught  He  further  pointed 
out  that  intermittent  exposure  to  moisture,  especially  if  solar  light 
has  access,  rapidly  destroys  gutta-percha,  whilst  if  kept  continu- 
ally immersed  in  water  it  remains  unchanged  for  an  indefinite 
period.  He  also  showed  that  commercial  gutta-percha  contained, 
previous  to  any  special  exposure  to  oxidising  influences,  as  much  * 
as  15  per  cent  of  resinous  matter  and  a  considerahle  amotmt  of 
water  (2*5  per  cent)  mechanically  difluaed  through  It  Coo* 
siderable  improvements  had  douhtbu  been  nude  ance  tbat^ale 
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do  not  appear  to  bave  beca  attended  with  similv  improvements 
in  the  qiiuity  of  tlie  material  as  isdiaUed  bj  its  chemical  com- 
positioB,  for  the  fatefaeitMHlitr  of  ihect  gutta-peicha  whidi  Prof. 
Abel  hfansclf  had  be«i  Ah  «>  ftii  oentahied  137  per  cent,  of 
nriBOli  natter  and  S  par  eant.  of  water.  Much  neater  pains 
MO  ■»  da«bt  taken  to  fniiiqiWrtB  the  iMterial  aacT  exurea  the 
iMlarflaai  the  gutta-percha  coathm  of  who  than  in  toe  mann* 
fretna  of  aheet  gutu-pcidia.  Ne««itheieii^  that  a  ooasider* 
able  aaramt  of  udoaed  water  atiU  lenaua  is  evideooed  by 
tte  fact  fittt  iD  two  aamplea  of  oovered  wire,  mbmitted  by 

berhat,  theoM  coBtabed  1*86  per  oenL,  and  the  hriter  3-97 
per  eent  of  water.  Little  doubt  now  ranaiw  that  the  pro- 
cesses of  "auMtkatioa**  (to  which  fattft-pcfcbft  is  snbjccled  lor 
tlw  removal  of  certain  impurities  and  the  prodytioa  of  a  ae> 
chawlcally  homogeneons  material)  ftwon  oiddatioik  ao  that  Aa 
dotnedon  of  some  of  the  most  valnable  qualities  of  gntta-perdia 
aa  an  depend  upon  the  degree  of  oompletencas  to  which 

the  meduniealimpmities have  been  removed.  Ancnndaatlon 
of  oU  gattiFMrim  aeems  to  diow  tha^  provided  the  nalerial 
has  been  nmced  to  a  compact  condition,  onidathHi  dne  to  ex* 
porare  to  the  air  and  light  proceeds  hot  swwlf. 

Dr.  MjUerahopomtaotthalnMsticationnwflted  the  oiii- 
dadon  of  imdm-rMtr^  and  floflicr  experlcnoe  haa  eetablhihed  the 
similari^r  of  the  two  euau  hi  this  respects  The  application  of 
vulcanismg  to  india>rnbber  was  hailed  as  «  most  important  step 
in  submarine  tdegiaphp ;  bat  oltboogh  many  chemists  have 
made  this  same  prooesi  of  vnlcaniting  a  subject  Ibr  stndjr  and 
investigation,  it  remains  imperfectly  understood  even  to  the  pre- 
sent day.  The  wire  aaanmcturer  had  no  diflicultpr  in  meeting 
the  most  important  objection  ur^ed  against  the  application  of  the 
vulcanising  process  (viz.,  the  injury  done  to  the  conductor  by  the 
dwmicsl  action  of  the  sulphur  in  the  dielectric  upon  it)  by  avail- 
ing himself  of  the  fact  that  tin  would  not  be  equally  affected, 
and  so  protecting  the  co]>per  by  tlic  simple  process  of  tinning. 
StiQ  the  tendency  to  an  alteration,  cither  in  the  chemical  or 
mechanical  structure  of  vulcanised  indi:i-nibber,  exhibited  by  it 
when  kept  submerged  in  water,  has  dcvcIo|x:>l  serious  elements 
of  uncertainty  in  cablcS  prepared  by  the  vulcanising  processes. 
Prof.  .\bcl  then  proceeded  tn  give  some  interesting  illustiat'ons 
drawn  from  his  own  personal  cxjiericnce  of  the  naoeitainty  of  our 
existing  knowledge  regarding  the  chemical  and  odier  conditions 
to  be  iolhlted  in  theappticaitun  of  volcausing  processes  to  the 
penaation  of  telegraph  cables. 

A  number  of  half-mile  lengths,  for  instance,  of  vulcanised 
lelcgispb  cable — some  for  field  service,  others  for  firing  broad- 
sides on  board  ship— were  found,  after  a  period  varying  fiom 
eighteen  months  to  three  years,  to  have  undergone  consioeiaUe 
deterioration ;  the  dielectric  in  some  instances  Itad  become  so 
porous  that  even  the  variations  in  the  hygroscopic  condition  uf 
the  atmosphere  on  board  ship,  where  the  wires  were  placed  be- 
tween decks,  cauAcd  decided  differences  in  the  results  obtained 
with  .1  particular  battery  power ;  and  this  alteration  was  not 
diitributcJ  uniformly  over  a  length,  the  porosity  in  some  in- 
stances extending  along  a  few  feet  only,  the  adjacent  portions 
being  in  very  good  conditson  ;  an  inspection  of  a  large  quantity  of 
the  same  sort  of  cable  which  liad  remained  untouched  in  store 
showed  precisely  similar  results. 

The  uncertainty  attaching;  to  this  is  still  further  illustrated  by 
the  fact  that  in  armoured  ciIjIcs  with  luuhiiilc  cores  of  this  de- 
.scription  some  of  the  cores  remain  c<imparatively  goo<l,  whilst 
the  insulation  of  others  had  fallei>  off  lu  a  very  f,'rcat  cxtciil. 

Scarcely  less  conflicting  is  the  ex|)eriencc  gained  with  cables 
prepared  according  to  liooper's  »stem.  This  system  consists 
in  maintaining  the  inner  portion  of^  the  india  i  ubl>cr  surrounding 
the  conductor  in  an  unvulcaniscd  condition  l.y  nit  aiis  of  a  "  se- 
paratur, "  which  contains  a  prcparatir.n  uf  a  metal  |i05Sessing  the 
power  of  arrcitirij;  llic  ;  ns-.i^e  of  '.lie  sulphur  beyond  it  during 
and  subsequent  to  the  application  of  the  vulcanising  process. 

The  deterioration  due  to  the  allcr.Uiuu  of  the  india-rubber  \ 
being  caused  by  oxidation,  the  nueitiun  naturally  arises  as  to  how  j 
the  oxygen  finds  access  to  it  ?    It  must  evidently  fin<I  access  to  ' 
the  interior  of  the  (iiclectric  thnm^k  :hc-  substance  of  the  i,ibU—a. 
view  which  is  more  lli.m  confirmed  by  the  researches  ot  Graham. 
That  eminent  chemist  showctl  that  solid  india-rubber  absorbed 
oxygen  to  an  extent  which  showed  the  gas  tu  be  twice  as  soluble 
in  it  as  in  water  at  the  ordinary  tcniperatuic,  and  the  cuiiiiiara- 
tively  i;rcal!  r  piionty  of  vir.v:.-i:ii  cd  india-rubber  would  favour 
this  absoijition.    1  he  Dn.d.iiuyti  of  unvulcaniscd  india-rubhcr 
being  once  cstablisheil,  the  tendency  to  the  aVjsorption  of  oxygen 
by  tbc  external  vulcanucd  iodia-rubbcr,  and  to  its  pasmge  through  ' 


the  latter,  mot  he  momelad  by  die  inaeaaed  tendency  to  che- 
mical change  of  and!^  oontimia!  asrimaaden  of  oxygen  by  the 
famer  norooiiWlitdithus  acts  likedwnenamhy  wUiehGnhana 
cansedTnrveijriAin  oxygen  to  fite  throng  a  atontnleaniaad 
india^tthber  tnbe. 

The  efloita  made  from  dae  to  tiae  to  impnm  dw  inadntioa 
of  cables^  aerscdvntillatdytn  dear  titt  gioud  for  hCue  eipa- 
rimenta,  hot  of  hte  impartant  BBceem  aaens  to  heva  mb 
achieved  in  a  diiecdcn  whese  dlfliaent  experinentecs  (biclndiag 
Prof.  Abdhfanadf)  had  fidlcd—diatdiiecdMi  is  towaida  paraffin, 
' '  a  substance  wMm  dwfag  the  bat  thirty  yew  had  passed  troaa 
the  obscure  poritioo  of  a  dienilcsl  curiosity  to  the  foremost  lank 
amongst  important  chemical  prodneta."  bi  187S  Mr.  FieU, 
F.R.9.,  wondnc  m  oonjanctifln  with  Mr.  TaUiim^  the  mfakeraU 
Cgiat^  prodnced  by  means  of  a  solvent,  or  by  mastKatiiy  the  sub- 
nances  together,  n  black  oaolcerit-prodnct  with  in&pnbber, 
which  appeued  qnilelice  fionithe  hnttlenesa  which  Matihiefsen, 
who  also  had  beat  at  work  Iwiti  fidkd  torrid  oC  This  pre* 
paration  in  point  of  inaidatioa  and  inductive  capad^  oonparea 
very  favourably  with  indhHubber  and  gutta-percha,  and  wonid 
seen  likely  to  prove  very  valnable  for  tdcgmphie  pnipoesa  in 
die  future. 

Prof.  Aliel  could  only  allude  to  the  importance  of  chemical 
science  in  the  proper  management  of  batteries,  a  subjca  whidi» 
after  the  valuable  paper  read  before  the  Socie^  by  Mr.  Sive- 
Wright,  "On  Batteries  and  their  Emplovment  in Tdi^iaphy," 
and  the  instructive  discussions  which  it  eudted,  needed  only  to 
be  named.  Amongst  other  matters  of  importance  where  the 
tdegraph  enmncer  might  derive  gieat  benefit  from  the  firntta  of 
appliea  chemistry,  were  the  decay  and  preservation  of  telegraph 
poles,  the  preservation  of  fibrous  materials  used  in  constructing 
submarine  cables,  the  production  of  points  and  the  protection  of 
cables  against  the  deposiiioo  of  vegetable  or  animal  growth. 

Prof.  Abel  then  concluded  bis  address  by  a  fins!  ilMStfation  of 
the  manner  in  which  the  practical  electrician  may  unexpectedly 
be  brought  face  to  face  with  problems  which  can  be  solved  by  a 
knowledge  of  chemistry  and  by  that  alone.  Lieut  -Col.  Siothcrd, 
k.K.,  having  pointed  out  certain  defects  in  the  permanency  and 
difHcuUies  connected  with  the  testing  of  Abel's  "phosphide" 
fuse,  he  (Prof.  Abel)  constructed  another  form  of  high  tension 
fuse  specially  designed  for  submarine  mining.  The  putes  of  this 
new  fuse  were  0-05  of  an  inch  apart,  in  aa  insulating  column  con- 
sisting of  Portland  cement  with  safficieat  sulphur  to  allow  of  ita 
being  ndted  and  cast  in  a  mould.  Fuses  manufactured  in  thil 
way  were  supplied  to  different  military  stations,  and  after  a  tiaoe 
it  was  found  that  the  average  resistance  of  the  fuses  hei^(  15,000 
ohms,  that  of  many  of  them  had  fallen  as  luwasjooor  40oo!invs, 
and  one  or  two  had  gone  dow  n  even  Ih.'1ow  50  obms.  I  hi::  cause 
of  this  at  first  sight  inexplicaliU-  change  in  the  stability  of  the  fuse 
was  traced  by  Mr.  E.  O.  Broun  to  the  existence  in  many  of  the 
ccmtmt  pillan  of  very  minute  hair-line  cracks  or  fissures  eaten i- 
ing  sometimes  right  across  the  space  between  the  inclosed  small 
copper  wires.  Ine  sulphur  in  the  cement  and  the  copper  wire 
in  presence  of  the  air  which  had  penetrated  with  the  ever- 
concomitant  moisture  had  set  up  a  galvanic  action  which  had 
formed  one  or  more  complete  bridges,  thereby  short -circuiting  the 
copper  poles.  Chemical  knowle<lge,  which  unravelled  this  mystery 
at  once,  provided  the  remedy  ;  platinum,  upon  which  sulphur  and 
air  were  powerless,  rcpiacexl  the  copper,  and  the  permanence  of 
the  fuse  uas  secured. 

A  hearty  vote  of  thanks  to  I'rof.  Abel  was  carried  bjaoclaaMU 
tion,  and  it  was  decided  that  the  addicia  shonld  be  printed  and 
circulated  anioogst  the  members. 


SCHOLARSHIPS  AND    EXHIBITIONS  FOR 
NATURAL  SCIENCE  AT  CAMBRIDGE^  1677 

'T'HE  following  is  a  list  of  the  Scholarships  and  Exhibitions 
fur  proficiency  in  Natural  Scienoe  to  be  oilieicd  at  the 
several  Collies  and  for  No»CoIle^ate  Stlld«M»  in  Camhcidfa 

during  the  present  year  : — 

'I'ritiily  Ci\u\;i.  ( Ine  or  more  foundation  Schi  larshipi  ol 
loQi'.,  and  one  Kxluldtiim  of  50/.  The  examination  fv)r  ihese 
will  commence  in  the  first  week  of  April. 

St.Jr'in's  Ci'liixi-'  * 'nc  of  the  value  of  50.'.  per  annum. 
There  is  a  separate  exainiiial le-ii  in  Natural  Science  at  the  tunc 
of  the  annua]  Collc^'c  examination  at  the  end  of  the  academical 
>cai,  in  M.iy  ;  and  l-xliiiMtions  and  Foundation  .Scholarships 
rangiqg  in  value  up  to  IQOI.  will  be  awarded  to  students  who 
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ihow  an  anxiat  of  knowledge  eqoimlent  to  tint  which  ia  Cks- 
sics  or  Mathematiee  oiinUf  gain*  w  Bxbibitiim  or  Sehohniiip 

in  the  College: 

A'ing't  C<»//q5R— Ob  Wednesday,  April  4,  1877,  and  rdlowing 
day»  an  Exhibitioii  in  Natural  Science  will  be  oflfered  for  com- 
petition. The  Exhibttioa  i*  worth  aboat  gof.  a  year,  and  is 
tenable  for  three  yean,  but  not  with  any  other  Exhibition  or 
Scholarship  of  the  College. 

Christ's  Coll^. — One  Of  more  in  value  from  yJ.  to  70/., 
according  to  the  nnmber  and  nerits  of  the  candidates,  tenable 
fbr  tbrce-and-a-half  yean,  and  for  three  yaan  longer  by  those 
who  raide  during  that  period  at  the  College. 

GomiUU  and  Caius  Collf^*.—Ot»  of  the  value  of  bat.  per 
aanuin.  The  examination  begins  on  the  laat  Tneadajr  in  the  Lent 
term.  College  examinations  are  held  annually  in  the  Easter 
term  for  Medical  and  Natural  Science  Students  who  have  passed 
the  University  previous  examination,  in  Anatomy,  Physiology, 
Physio,  Chemistry,  I've,  at  which  prizes  and  Scholarships  of  the 
value  of  from  60,'.  to  20/.  arc  awarded  to  members  of  the  Col- 
lege of  the  first,  second,  and  third  year,  on  precisely  the  same 
conditions  as  those  for  other  branches  of  learning.  Exami- 
nations are  also  held,  as  vacaticics  occur,  in  Botany  and  Com- 
parative Anatomy  in  its  most  general  seii.-c  (including  Zootomy 
and  Comparative  l'hytiolo>;y),  for  tw  >  Sliuttlcworth  Scholar- 
ships, each  of  the  value  of  60/.  per  aiinuui,  mid  tei>ablc  for 
three  years.  The  ^u^;ces■>ful  candiaates  (i>r  the  1  aiic-7t:ii  Mciiical 
Stwientships  are  reriuired  to  enter  at  this  Collt-i^e  ;  these  student- 
ships are  five  m  number,  and  the  annual  value  of  c»ch  is  loo/. 
Information  rcsixctinjj  these  may  be  obtained  from  U.  J.  L. 
Frerc,  Esq.,  2S,  I.-.nculn's  Inn  I  iclds,  London. 

CLite  Ccllt\i\ — One  of  the  value  nf  6<j/.  ])cr  annum,  tenable 
furtwo  years  at  least.  'Hie  cxamiiiulu  ti  •,<•  .11  be  lie.  1  un  March  20. 

Dmtimn-^  Coilo^e. — One  or  more  of  tlic  value  of  (yoi.  per 
imnnm.    The  examination  will  be  on  or  about  April  9. 

Sidruy  Celltge. — One  of  the  value  of  60/.  The  examination 
will  be  on  March  20. 

Eniiu^siiu-l  Cc'Ugc, — One  l-'oundalioti  Scholarship  of  70.'., 
tenable  till  the  huliler  is  of  standing  for  the  <ieyree  of  B.A.,  and 
four  .Minor  Scholarships  (two  of  70/.,  and  two  of  jfil.),  tenable 
for  two  vcars,  will  be  amided.  The  eamiietMB  wQI  lake 
place  on  March  20. 

Nott'CollfguUe  SliLu-iiii.  —  An  Kxfaibiiiail  each  year  is  given  by 
the  Clothworkers'  Company,  value  ^Ol.  per  annum,  tenable  for 
tlirec  years.  Examination  aliout  Christmas,  open  to  Ncjn-Col- 
legiatc  Students  who  have  commenced  residence  in  the  October 
term,  and  to  any  who  have  not  commenced  residence.  Infotma- 
tion  to  be  obtained  from  the  Rev.  K.  IJ.  Somerset,  Cambridge. 

The  subjects,  it  may  be  staled  generally,  ate  Chemistry, 
Physics,  Geol<><:y  and  Mineralogy,  Uo:any,  (  ompirative  Ana- 
tomy and  Zoology,  ami  I'hysiology  ;  but  lor  detailed  infortnation 
appbcilion  tnusi  be  inadc  to  [the  tutors  of  the  respective  Col- 
ics. 

Although  several  :,ub]ccts  for  examination  are  in  each  instance 
given,  this  is  rather  to  afford  the  optiim  of  one  or  more  to  the 
candidates,  than  to  induce  them  to  present  a  superficial  know- 
ledge of  scveial.  Indeed,  it  is  cxi-ycssly  stated  by  some  of  the 
Colleges  that  good  clear  knowledge  of  ^nc  or  two  subjects  will 
be  more  esteemed  than  a  general  knowledge  of  several.  In 
some  instances,  as  at  Caius  CoUe);e,  each  candidate  is  required 
to  furnish  befordiaadaliatof  the  wljects  te  irUch  he  dmta 

to  be  examined. 

Tliere  is  no  icblriclion  on  the  gruund  of  religious  denomina- 
tions in  the  case  of  these  or  any  of  the  Scholarships  or  Exhibi- 
tions in  Llie  Colleges  or  in  the  University. 

Some  of  the  Colleges  do  not  te^trict  themselves  to  the  number 
of  Scholarships  here  mentioned,  but  will  give  .additional  Schol  ii- 
ships  if  c.iiviidates  of  superior  merits  present  thcmsi  Ivcs  ;  and 
other  CulLv;<■^  ;li.in  those  here  rk  nii'incii,  tli  .'.i^h  tin  y  do  nut 
offer  .Scholar-lii];s,  arc  in  the  habit  ol  rewarding  deserving 
students  of  Natural  Science. 

It  may  be  added  that  Trinity  College  will  give  a  Fellowship 
for  Natural  Science,  once,  at  lexst,  in  three  years,  and  that  such 
a  Fellowship  will  be  given  in  the  present  year.  The  ezamiiui- 
tion  will  lake  place  at  the  end  of  Septeroh«r,  and  will  be  open 
to  all  Bachelors  of  .\rts.  Law,  and  Medicine  of  the  University, 
of  not  mere  il.an  three  jears'  standing  from  their  first  degree. 
Application  shouid  be  made  to  the  Kcv.  Coutts  Trotter,  Tutor  of 
Trinity.  Mo«t  of  the  Colleges  are  understood  to  be  willing  to 
award  Fellowships  for  merit  in  Nattural  Science  eottivalent  to 
that  lor  which  they  aic  in  die  habit  of  i^vlHg  than  tw  Chaiiea 
and  Mathematics- 


OUR  ASTRONOMICAL  COLUMN 

TlU  Const  of  1813.— In  view  of  the  approaching  return  of 
the  comet  diieovend  hj  Fans  on  July  30^  1813,  wMch  lieyond 

doubt,  a;  the  time  of  its  visibility,  was  moving  in  an  elliptic 
orbit  with  a  period  of  about  seventy  years,  it  is  not  without 
interest  to  inquire  into  the  particular  circumstances  of  its  track 
in  the  beavena,  and  distance  from  the  earth  and  vua,  under 
difl^TCBt  aHUBptiooii  tvith  legaid  to  die  time  of  the  next  peri* 
helion  passage.  The  case  is  a  very  difTerent  one  to  that  of 
I  {alley's  comet  (which  has  a  period  only  tive  or  six  years  longer 
than  that  of  the  comet  in  question)  at  its  last  ap|)carance  in  1835, 
or  even  at  the  ptevioas  one  ia  1759.  The  wmi-aiii  iiia|or  of 
Hallejr'a  comet  was  ahrndf  Imowa  vkh  coMdagaMe  pcet^aoa, 
from  this  body  having  been  observed  at  several  retarna  to  peri* 
helion  since  the  year  1456,  and  in  1835  an  exceedingly  cloae  pre- 
diction of  '.lie  date  of  the  comet's  arrival  at  its  least  distance  from 
the  sun  was  madci  it  is  tme,  after  most  laborioos  calculation. 
Pons'  comet  of  181s  b  not  thaa  aitnatad.'  So  far,  no  prevknu 
appearance  has  been  recognised,  and  we  are,  therefore,  depen- 
dent entirely  upon  the  observations  made  in  iSia  for  the  deter* 
ruination  of  the  length  of  the  revolution,  and  hence  of  the  epoch 
of  its  next  return.  Within  what  limits  these  observations  admit 
of  the  period  beii^  eHlgeed,  has  not  perhaps  as  yet  been  fully 
fiamincd,  bnt  it  afpom  pnbable  tlwjr  will  be  wider  than  in  the 
cue  of  another  comet  of  ilmOar  length  of  tevotation,  that  dis- 
covcrci!  by  Gibers  on  March  6,  1815,  the  perturbations  of  which 
were  calculated  for  the  present  revolution  bj  Beasel,  who  fixes 
the  return  to  Fabneiy,  1W7,  dwngih  the  pndiedoo  mgr  be 
materially  in  cmr. 
From  the  gnat  inclination  of  the  oibit  of  Pons'  comet  to  the 

plane  of  the  earth's  annual  path,  it  is  perhaps  possible  that  with 
a  fairly  accurate  prediction  of  its  position,  it  might  be  detected 
With  veiy  poweifid  telescopes,  no  matter  at  what  tine  of  tteyear 
the  perihcihM  peiaage  lall^  bnt  such  prediction  beieg  iafmetip 
cable,  it  Is  deainbte,  as  we  have  alieadjr  remarked,  to  trace  oat 
the  npparcnt  path  nf  the  comet  amtnurst  the  stars,  on  different 
hypotheses  as  to  date  of  arrival  at  perihelion.  At  present  we 
shall  confine  our  remarks  to  the  more  favourable  OMittioat 
under  which  it  ia  possible  far  the  comet  to  appear. 

The  neareat  appteeeh  of  the  eonet^  orbit  to  dwt  of  the  eaidi 
(01 85)  occurs  near  the  passage  of  the  descending  node,  about 
9j  days  before  the  arrival  at  perihelion,  and  the  longitude  of  the 
descending  node  being  in  73*  56'  for  1880,  we  may  assume  the 
peiibclioo  passage  to  take  place  on  December  ijxi.  In  this 
case  the  eoMt  wonid  beve  d 
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Under  such  conditions  it  appears  very  improbable  that  the 
comet  could  escape  observation.  At  its  discovery  in  1812  it  was 
a  diffnied  telescopic  aebofaiaitiv  bnt  towards  the  end  of  Aogut 
it  becaae  visible  to  the  eaaidad  ejr^  nd  aboet  the  tine  of 
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>iearei>t  approach  to  Uic  earth  in  the  middle  of  Scptcmlicr  it 
exhibited  a  tail  2|*in  length,  according  to  B«ron  de  Zich;  at 
tbis  period,  though  near  perihelion,  its  distance  from  the  earth 
«>•  1*96.  We  nurcoBcliide  diat  sboald  di*  comet  wilieet 
its  least  Hi^tince  btm  the  cm  about  the  dose  of  the  jrear,  ill 
recovery  will  be  almost  certain. 

In  a  future  note  we  shall  examine  dw  conffltiont  attending 
perihelion  passage  at  other  seaaomi 

Ihe  eppcannce  inunediaMr  piecedlni;  diat  of  i8f a  prtAwbly 
occurred  about  the  year  174:.  Tlii>  r  i'i  il  I'e-i  comet  of  tb.it 
year  had  very  diffcrpnl  elements,  aini  the  .-.ime  remark  appiics  to 
the  two  confti  of  174;^  Struyck  mention.^  a  second  comet  in 
1743,  lecocdcd  in  the  journals  of  MverAl  Dutch  nav^tors.  On 
Ac  monring  of  April  14,  the  tMp  being  (at  noon)  hi  httltude 
35*  36' S.,  and  longitude  42*  E.,  the  comet  was  in  the  E.  \  S.E., 
with  a  tail  30*  in  length  ;  the  time  is  not  given.  From  this 
rough  indication  it  may  ]>crhap$  be  inferred  that  its  vIjlc  was 
somewhere  amongsit  the  start  of  Pisces,  or  bordering  ones  in 
Aries:  Hitoosmallart^aaeeMioiiitoedmitaf  its  identity  with 
the  comet  of  1812.  And  as  already  itatedi  an  csamination  of 
earlier  cometary  records  is  not  attended  with  more  success. 

Diiritifj  the  atliiiil  iL-vulutiun  there  may  lie  very  sensible 
perturbations  due  to  the  attraction  of  the  planet  Uranus. 

The  Zodiacaj.  Light. — This  phenomenon  was  conspicuous 
ia  flieneig^bauihoud  of  Loodoa  en  the  evaafaic  of  the  ^  inst. 
At  A.  3501.  the  light  was  very  much  stronger  than  that  of  the 
Via  Lactea  in  the  brightest  part  above  the  hoiizoo,  and  totally 

difTerent  in  colour,  being  a  |  n'.rr  \  cllow  in  the  more  elevated 
poitioD,  with  a  ruddy  tinge  nearer  the  horizon.  It  was  not  dis- 
tinctly traceable  much  be]ron<l  (  Piscium  ;  the  axis  of  the  light 
pemed  Ihioe^  about  R.  A.  35a*,  N.P.D.  100*. 


BIOLOGICAL  NOTES 

AMOifNT  OF  Watkr  IN  Trkes.— Farmers  and  giiJcncrs 
have  often  observed,  and  the  fact  is  referred  to  by  Lindley,  that, 
during  cold  weather  the  branches  oi  certain  trees  arc  sometimes 
•o  nedi  iMnt  dowa  as  to  ehatnet  pemge  hdov  die  tm^  but 
that  with  the  advent  of  mOd  weather  ttcy  ntun  to  dieir  former 
positions.  In  investigating  these  phenomena.  Prof.  Geleznow 
observed  that  they  depend  nut  nnly  uj/on  tcmpeiaturi. ,  but  also 
upon  the  humidity  of  the  air ;  and  be  undcitaok,  tlicrcforc,  a 
series  of  leMerehes  to  ascertain  the  anunmt  of  water  contained 
ia  diffaent  pnta  of  tlie  branches  under  various  atmospheric  con- 
dllians.  The  first  part  of  these  researches  (not  yet  published) 
proved  (l)  that  the  amount  of  water  increases  in  each  branch 
from  its  base  to  its  summit ;  (2)  that  the  baik  of  the  larch 
throughout  the  year  conlaina  more  water  than  the  wood  ;  and  (3) 
that  in  Conifene  the  upper  pert,  it.,  the  part  above  the  pith  of 
a  horisontal  braadi,  eontaiia  always  more  water  than  the  lower 
part,  whilst  in  other  trees,  as,  for  instance,  the  birch,  the  con- 
ditions are  reversed  ;  altogether,  that  Conifera:  and  Dicoty- 
ledones  seem  to  possess  opposite  properties,  as  regards  the  dis- 
tribution of  water  in  the  tree.  Further  researcher,  published 
now  la  foil  {BmU.  Ae.  de  St.  PiUrA^  voL  xxli.,  No.  3),  intro- 
duced new  elements  into  the  inr;i;iry,  nan-.cly,  the  vaiyiiig  amount 
uf  water  in  the  bark  and  the  wood.  It  appears  from  these  re- 
searches that  humidity  of  the  wood  and  dryness  of  bark  have 
a  constant  relation;  that  in  certain  trees  (fir  and  maple)  the 
wood  remains  thronghont  the  year  drier  than  the  baric,  while  ia 
others  (birch  an  !  aspen)  tt'.is  is  the  case  only  dur'nj;  a  part  of  : 
the  jrear,  the  <.un<luions  Ittinj;  reversed  at  other  times.  The  ^ 
relations  between  the  humiiluy  of  the  1  ark  and  that  of  the  wood  \ 
are  so  constant,  that  a  uM:ful  classification  couid  be  based  on 
them.  It  appears,  further,  that  the  saiallot  ■mmat  «f  water 
contained  by  the  branches  of  certain  trees,  as,  for  instance,  the 


fir,  is  observed  during  the  sea-son  wi.ca  the  vegetation  is  ia 
fullest  vigour,  and  that  this  circumstance,  .a<  well  as  some  other 
important  facts,  is  in  cloee  relation  with  the  development  of 
lentk  Altoeetherthefeseafchea,  wUchMtyMfivfiaa  bcii« 
eooipleted,  promise  to  disclose^  aad  probably  eKpbd%  a  variety 
of  very  Interesting  facts. 

The  Kbi„ — In  the  last  session  of  the  Khenish  and  West- 
phalian  Natural  History  Society,  O.  Mclsheimer  reported  the 
results  of  obscrvatioas  oa  the  habits  of  the  eel,  ooaducted 
through  a  series  of  years.   The  statement  tiut  tlie  eel  subsist* 

on  vcf^etahlc  nouiishment,  probably  ori^inatiri^  from  Alherlus 
Magnus,  is  shown  to  be  utterly  false.  Examinations  of  the  con- 
tents of  the  stomach  of  numerous  indi\-idua]s  show  tliat  the  fool 
of  the  eel  is  esdusively  anirauL  It  seems  to  be  especially  fund 
of  die  river  lamprey  {Pttnmymn  jk$vtaHSii.  Tin  periodical 
movcmcnLs— down  stream  in  August  and  September,  and  up 
stream  in  April — arc  brought  in  connection  with  the  spawn- 
ing, which  t:ike3  I'lace  in  the  sea.  The  bluish-black  aitd  the 
yellowish-green  varieties  arc  perfectly  alike  in  their  habits. 

HoNKVOEW  IN  Pl.ANTSr— Prof.  Or.  U.  Uoflinann,  of  Giea- 
ten,  has  recently  published  die  results  of  his  obserwations  on 

the  formation  of  honcydew  upon  the  leaves  of  plants,  and 
has  come  to  the  conclusion  that  it  is  not  to  be  attributed 
to  the  Aphu,  or  other  insects.  A  healthy  specimen  of 
CuawAliis  jaftmatf  leet  in  heighi^  widiout  blosaomi,  which 
alibided  aa  instance  of  the  phenomenon,  was  fimud  to  be  ea< 
tirely  free  from  in.sects.  The  .so-callc  l  honeydew  consisted  of 
a  sticky  colourless  liquid,  which  posscvsed  a  ."^wectish  taste,  and 
contained,  principally,  gum.  This  gradually  aj^pcarcd  on  the  sur- 
face of  the  leaves*  slowly  forming  drops  on  the  under-sid^  which 
dropped  down  to  be  ooatinually  replaoad.  The  sepandion  of 
the  lii^uid  continned  vii^orously  for  some  time,  even  after  the 
removal  of  the  leaves  from  the  plant.  Although  showing  that  the 
appeanaoaof  tbedewis  not  attributable  to  insects.  Prof.  Hoff- 
mann was  Baable  to  aiecrtaia  the  real  method  of  formation.  On 
the  upper  ride  he  was  afale  to  tiuce  die  origin  of  spots  of  a 
clear  slightly  sweet  liquid  on  the  leaves  of  an  ivy,  to  the  presence 
of  CiHtut  //.  This  insect,  as  well  as  Cmois  alntiu  and  //«/, 
seems  to  possess  the  power  of  forcibly  ejecting,  ptr  anum,  a 
sweetish  secretion,  which  causes  them  to  be  soqgbt  after  by  beet. 

Relation  of  BoDv-cHANnE  ToTRMfSUruitx.— Froaaenct 
experiments  on  frogs  (measuring  the  conamapdOn  of  oxygen  aad 
production  of  carlionic  acid  at  different  temperalurcN',  M.  .^chulz 
arrives  at  the  conclusion  ilut  the  exchange  of  materials  in  these 
animals  is  directly  dependent  on  the  temperature  (Ptlu^er's 
Arthh  ).  It  is  spcdally  notable^  in  M.  SchnU's  tables,  that  at 
i«  body-temperattire  the  frog  exhalea  so  litde  caihonic  add  that 
it  was  hardly  certain  -.vhcthcr  it  produceil  any  (the  amoaBt  WM 
0  0084  f  -  p«'  hilo.  and  hour).  At  33'  to  35  ,  on  the  other 
band,  the  frog  shows  an  exchange  of  material  which  comes  up 
to  that  of  Bian,  and  at  3r  it  would  probably  exceed  this  con- 
sidemhly,  if  the  orgaaiaB  of  the  cold-blooded  airimal  permitted 
of  10  rapid  a  replacement  as  the  strong  consumption  would  re- 
quire. The  upper  limit  of  temperature  for  the  frog  is  therefore 
soBewfaerB  about  35*  C. 


NOTES 

The  city  of  Priin--.w!ck  is  nii  kinf;  inepatniiions  to  celebrate 
the  looth  birthday  of  ("arl  Fricdrich  < liuss,  the  mathematician 
and  astronomer,  who  was  bom  there  .\piil  30,  1777.  .V  statue 
is  to  be  erected  to  Gauss,  and  it  is  hoped  that  toe  foundation 
stooe  will  be  Ud  oa  the  odebration  day.  Contribotiotts  an 
requested  by  the  Cteadttee  to  he  Mat  to  die  Braatwldt  Baak. 
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Fkom  ft  circular  recentif  issued  by  tlie  generml 
intntfted  with  the  duty  of  collecting  subccripUoos  for  the  eno- 
tioa  of  »  fttlne  to  XJebig,  h  appeut  durt  the  mBi  totml  eoB« 

tlibu'.C':!  up  tn  I.irwary  1,  1S77,  amounts  to  over  7,000/.,  after 
fhe  deduction  of  necessary  expenses  Russia  contributed  over 
one*half  of  the  receipts  acknowledged  III  this  third  and  last 
icpoct  Since  the  decuiaa  to  provide  GiMM  «•  well  m  Honkb 
with  >  rtrtHe^  fte  anthorittet  of  thefcrmer  pbwa  have  lehcted 
a  fitting  locaiitj  for  the  meatoria],  and  Ud  it  o«t  ia  atMtefol 
manner. 

We  greatly  regret  to  hear  of  the  death  of  Capt  J.  E.  Davb, 

in  his  sixty-first  )'car.  Capl.  Davis  liad  only  recently  retired 
from  the  Hydrographical  Deportment,  to  which  he  had  rendered 
liffr^^*^  servica.  lie  was  also  well  known  as  an  authority  on 
pohr  mMtCHb  )>**>>R  Uouelf  Mcn  lenica  in  tin  AatHCtk 
legioaa.  Capt  Davb  had  uaeh  to  do  «onMCillan  wlik  ^ 
fitting  out  of  the  ChaUoi^^cr  Expedidoo,  and  had  Uaudf  made 

important  contributions  to  hydrogiaphj. 

Letters  from  Athens  report  the  death  of  Pto£  J.  Papadakis, 
the  Rector  of  the  University,  after  a  lon^;  period  of  sutTeriny. 
He  occupied  the  chair  of  mathematics  and  astronomy  daring  a 
long  Mrica  of  yean,  and  was  a  leading  spirit  not  only  In  aeien- 
tific  circles,  but  also  in  the  general  society  of  Athens. 

Tus  qoestioo  of  the  eractioa  of  a  g^eat  polytechnic  school  in 
BeiliB  li  to  be  bnMf^  before  the  Geman  ParSaaeBt  The 

estimated  cost  is  eleven  million  marks. 

The  philotophkal  faculty  of  Zurich  Umvenity  has  coniarred 
the  dcgm  of  Doctor  in  PhOMophj  on  a  kdy. 


of  '*Two  dmOmftr  Bookt,*'  K  was 

that  Lord  George  Campbfirs   "  Loj; 


Ik  onr  Botioe  hit 

Inad V  c  r  1  e  I !  ( !  y  i  1 1 :  ]  >  1  i  cil 
letters  from  the  ChalU-tis^tr^'  did  not  contain  a  map.  That  ••■.urk 
has  a  map  and  an  excellent  ouc,  taken,  in  fact,  from  the  /Vn- 
€itiimgt  oi  the  Royal  Socie^.  Not  only  does  it  show  the  course 
of  theddp^  batOe  depths  and  dales  of  tfaovaiiou  somdiagiib 
and  by  means  of  different  colours,  the  varied  deposits  found  on 
the  ocean  bed.  The  map  adds  greatly  to  the  scientific  value  of 
thewHk. 

M.  Bec<.ii;erei.  will  take  for  the  subject  ot  hi';  lectures  at  the 
Paris  Museum,  Light  and  its  Ltfects.  The  course  of  lectures 
will  begin  after  Easter,  and  include  the  subject  of  the  radiometer. 
Neither  of  the  two  BeoqaereK  for  M.  Leon  Beoqaerel  is  his 
foAsj^sMristanl^  has  ever  pvcn  his  opinion  on  Oe  mdiosseier, 
and  dnlr  joint  wdict  is  expected  with  not  n  little  curiosity. 

Nine  Lsctncs  on  the  Osteology  of  Birds  will  be  delivered 
in  the  theatre  of  the  Royal  College  of  Surgeons,  on  Mondays, 
Wednesdays,  and  Fridays,  at  4  r. si.,  commencing  on  Fiidaiy, 
February  16,  1877,  by  Prof.  \V.  K.  Parker,  F.R.S. 

A  NKw  mercury  rheostat,  which  Jacobi  devised  shortly  before 
bis  death,  is  describeil  by  M.  Chv-ol^un  Ac.  tUSt.  IVterti., 

voL  xxii.  p.  409),  and  its  advantages  and  disadvantages  are  tho- 
rooghly  discused  and  iUattiated  by  the  results  of  somonnasnra- 
meats.  Oirfnctothevcrygreatpnegnanaf  thenearhMlmnient, 
it  appears  to  be  especially  aseftd  for  the  measurement  of  very 
small  resistances.  The  author  concludes  that  this  rheostat  leaves 
far  behind  all  former  ones,  and  that  the  instrument  itself,  or  at 
least  its  principles,  will  probaUy  play  an  InipoilaHt  part  in 
future  galvanometric  researches. 

The  Smith's  prizes,  Cambridge,  have  been  adjudged  as  fol. 
lows  »— First  prize,  Donald  MacAlister,  B./V.,  St.  John's  Col- 
lets} second  prise  divided  between  Richard  Charles  Rowe, 
B.A.,  of  Trinity,  and  Jaaass  Psiher  Smith,  B.A.,  of  Trinity. 
Mr.  MacAhster  was  senior  wrangler,  .md  Mr.  Koweaadllr*J.  P. 
Smith  third  and  fourth  wanglca  in  this  year's  tripos. 


At  a  meeting  of  the  Council  of  the  Yorkshire  College  of 
Science^  bald  FebnuHyaf  it  ma nsolvadt  "That  the  question  of 
an  cxtodon  of  th«  eunknlBm  in  the  direetfon  of  litetatnre  is 

now  ripe  for  action  on  the  part  of  the  (■ollege, "  antl  a  committee 
was  appointed  to  confer  with  a  delegation  from  the  University 
Extension  Committee,  in  order  that  a  scheme  might  be  brought 
before  the  Board  of  Govenion  This  is  a  step  in  the  right 
diractioB* 


The  Uniiad  States  GomnincM  have  awarded  OipL  Alkn 
800  dolUn,  and  C^ts.  AAtmt,  Soutar,  and  Waiher,  300  dol- 
lan,  for  their  kindness  to  the  crew  of  the  Arctic  diip  A/om. 

TBI  youmal  of  the  Anthropological  Institute  will  in  futOO 
appear  on  the  ist  of  February,  May,  August,  and  November. 

Thus  will  be  an  examination  at  King's  CoUcig^  Cambridge 
OB  April  4  and  folfowing  days,  for  an  exhibition  m  naturti 
■cienee^  The  exhibition  is  worth  about  90/.  a  year,  tenable  for 
three  years,  but  not  with  any  other  exhibition  or  any  scholarship 

of  the  c  iKej^e,  Caiiiii  latcs  must  be  under  twenty  ycar^  of  age, 
unless  already  meml>crs  of  the  college.  The  examination  will 
be  in  physics,  chemistry,  and  either  comparative  anatomy  or 
lx>tany,  fai  addition  to  dementaiy  cIsHical  and  matbematieal 
papers.  Canfidates  must  give  a  fortnight's  notice  of  their  inten 
tion  to  compete,  sending  in  to  the  tutor  certificates  of  ch.irac'.cr, 
and  naming  the  particular  subjects  in  which  they  wish  to  be 


TilK  riilluuin^  Collcf;c  Lectures  in  the  Xalural  Sciences  will 
be  given  at  Cambridge  during  Lent  Term  : — GonviUe  and  Cains 
CoDi|»i  «'Chi  fho  VktMoa  «f  0%ati«^»  Ahaotplioa,  md 
Sanguification,"  by  Dr.  Brsdbury;  "On  NoB*meta]lic  Ele 
menu,"  by  Mr.  Apjohn.  Christ's  College:  "On  Vegetable 
Ili«tulot;y,"  by  Mr,  \  iriL-s.  St.  John's  College:  '*  On  Chemis- 
try," by  Mr.  Main  ;  instruction  in  Practical  Chemistry  will  also 
be  given;  "On  Phyncal  Geotogy,"  bf  Mr.  Bonney;  "On 
PalaoatolBBr/'  fay  Mr.  Bonnej;  fas  the  cnune  of  the  term 
some  demoBStratioos  in  Microscopic  lithology  will  l>c  ^iven  ; 
elementary  course  in  Geology  posti>oncd  tu  next  term.  Trinity 
College:  "On  Klectricity,"  by  Mr.  Trotter;  "  KlemenUry 
Physics,"  by  Mr.  Trotter  ;  "An  Llementary  Course  of  Practical 
Morphology,"  by  Mr.  Balfour  \  "  Practical  Physiology  and  iiis> 
tology,"  by  the  Trinity  Pneledor  in  Physiology  (Dr.  Midisel 
Foster),  at  the  New  Museum-.  Sidney  Sussex  College:  "On 
Vegetable  liisiuloj;)'  and  rhysiolof^,"  by  Mr.  Hidc^  Downing 
rnlinri  "Oil  ctiern:s'.ry,"by  Mr.  Lewis;  "Os  Cosspantflva 

Anatomy  and  rhysiulu^jy, "  by  Mr.  .Saunilers. 

The  Bessemer  Medal  of  the  Iron  and  Steel  Institute  has  been 
awarded  ta      VcTCy^  F*R.Sa 

The  King  of  Greece  has  conferred  upon  Mr.  Edward  Stanford 
the  kni^thood  of  the  Royal  Order  of  the  Sariow  for  the  services 
rendered  by  bin  to  geognp^ical  adma. 

A  Bill  has  been  proposed  to  tiieV.S.Can|pcssfor  the  eqalp> 

meat  of  several  Arctic  expeditions. 

Ths  sad  news  has  been  received  from  the  African  West  Coas^ 
that  Barn  Baith  committed  saidde,  nnder  an  attadc  of  fover, 

at  Loanda,  on  December  7,  1876,  and  Dr.  Mohrdied  at  Malangc 
on  November  26,  1876,  where  he  had  only  recently  arrived. 
Baron  Harth  was  making  a  but-xnical  and  geological  L-urvey  of 
Portuguese  Africa  on  accnunt  of  the  Portugaese  government. 
Dr.  IMirvfllbohnoimtoonricadenaatha  anthor  of  an  in« 
tereiting  nanathe  of  Ui  jonmey  to  the  Victoria  Falls  of  the 
Zambesi ;  he  was  sent  out  by  the  German  African  Society  to 

carry  uu  the  work  uf  e\[jlrjrali jti  frum  tlic  I'artugucsc  colooy 
from  which  aj  many  German  explorers  h.ivc  had  ;o  return. 

A  French  expedition  under  MM.  Biaua  and  Marcbo  is 
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eiploring  the  Ogowe,  a  large  stream  to  the  north  of  the  Congo. 
New*  hu  been  received  by  the  Geographical  Sodetjr  of  Paris 
fiom  dme  cxplorcni,  said  to  be  important,  aad  will  be  made 
pnUle  «t  the  not  aittiiiK. 

The  recent  dbowion  of  the  budget  in  the  BelRian  House  of 
Representatives  broaght  out  some  inteicsting  information  as  to 
the  state  of  iiriniary  insttvictioii  in  the  country.  Ti'.!?  general 
jrcarly  expenses  of  the  State  for  educatiunal  purpoMa  L>ciug,  in 
tite  average  o(  many  years,  aliottt  480,000/.  (6  per  cent,  of  the 
wbok  of  the  budget),  from  tsro-fiftha  to  oae<hBlf  of  thia  nun 
was  devoted  to  primary  imtnictfoiL  Tlw  ofdlnur^  allolments 
of  the  State  for  this  subject  were,  during  the  ycirs  1S72  to  1876, 
from  1 8^,000/.  to  244,000/.  ;  but  the  part  taken  by  the  com- 
munea  in  priniary  in&truction  is  very  limited.  When  eomparcd 
lor  inataiMf^  with  GenMuqri  the  ahare  of  theae  cipenses 
wbich  falb  on  the  StMCk  <•  «•  tu^A  as  about  38  per  cent  of  the 
whole  of  the  expenses  of  the  country.  The  number  of  norm.ii 
schools  {<it  primary  instruction  was  thirty-nine,  for  a  population 
of  5,250,000  souls,  ;.<-.,  one  normal  school  for  every  141,970 
inhabitants.  But  the  instmction,  and  yet  more  the  incpcction, 
TCmaln  still  moedy  ia  the  hands  of  the  Citholk  derty,  end  the 
general  results  of  the  efforts  made  by  the  State,  though  showing 
looie  improvement  during  the  last  ten  years,  are  by  no  means 
istisfactnry,  Sieps  arc  i>enii^  taken  to  introduce  the  teaching  of 
natural  science  into  primary  schools.  Thus,  M.  Couvreur  ably 
advocated  in  the  House  the  foundation  of  a  central  and  some 
local  pedagogical  rnnsenms,  on  the  plan  of  that  of  St.  Petersburg, 
which  museums  would  be  permanent  ekbibitbos  of  recent  im- 
provements made  in  F.uropc  and  America  in  the  elementary 
teaching  of  natural  science ;  he  also  rccommcndctl  institutions 
yiken  the  valne  of  the  Taxioos  methods  and  apparatus  could  be 
•olnutted  to  ei^aiDent  and  discussioa.  Such  a  museum  is  to 
be  opened  bdbre  long  by  the  city  of  Bramds.  The  Ministry 
also  recommends  to  teachers  to  give  to  their  scholars  some 
elementary  notions  in  natural  science,  applied  to  agriculture. 

The  first  number  of  Pctermann's  MittheiluHgen  for  1877  con- 
laint  several  papers  of  much  value.  There  is  the  first  instal- 
ment of  a  paper  on  the  ethnology  of  Russia,  in  which  this 
question  is  gone  into  with  the  usual  thoroughness,  accuracy,  and 
detail  of  this  jottmal;  It  is  eocompaaicd  by  •  caiefuUy-con- 
•tracted  map,  embradng  the  whole  of  Rnsria  in  Evrope  and 
Asia,  as  well  as  some  of  the  neighbouring  territories.  Dr. 
Loesche  describes  the  results  of  a  journey  by  himself  and  Dr. 
Falhenileii^  in  1875,  up  the  Killoo  or  Kuiln  river,  in  Loango  ; 
he  gives  some  Inportaat  notes  on  the  natnral  hlrtory  of  the 
disbiet.    E.  Tessier  gives  •  r/mwU  at  M.  J.  Dnpnis'  tmvds  in 

South  Chin.!,  and  Dr.  A.  >riihry  discu>sc!i  tlie  {.;eo(^raphicaI  COn> 
ditions  of  some  F^uropcan  storms.  In  a  short  paper  wc  are  in- 
formed that  Clemens  Denhaidt  lua  lieen  making  preparations 
for  some  time  for  so  esploriag  expedltioo  into  Central  Africa, 
die  perdcniar  region  wUda  he  inteada  to  oocnpy  being  that 
bounded  by  the  Indian  Ocean,  the  east  and  south  of  the 
Abys^^inian  Mountains,  the  Nile  and  its  tributaries,  the  great 
lakes,  Kilimanjaro  and  the  River  Dana — a  rcginn  still  almost 
entirely  unlinowa.  A  feature  of  great  interest  and  the  highest 
importance  has  beca  eooMaeaoediB  dds  naaiMr,  vis.,  a  aaoathly 
summary  of  geographical  worh  in  the  various  regions  of  the 
globe,  by  Dr.  liehm.  The  first  instalment  embraces  the  last 
three  months  of  lS76,  an<l  its  regular  continuance  will  make  the 
MiltkiUunf/M  almost  all  that  could  be  desired  as  a  geographical 
{onmaL 

M.  Fougufe  has  been  appoiated  professor  to  the  College  of 
France,  in  room  of  the  late  M.  Charles  St.  Claire-Deville, 
whose  pnpU  snd  sssiMaat  he  wss> 

At  the  next  meetiflg  of  the  Sodely  of  Telegraph  I  n  ;;  .  ..rs 
to  be  hdd  OB  the  evening  of  WedMSday  the  t4lU  uut.,  Mr. 


W.  H.  Preecc  will  read  a  j  aper  on  "Shunts  and  their  AppllC»> 

tions  to  Electrometric  and  Telegraphic  Purposes." 

We  have  received  the  first  number  of  a  new  monthly  popular 
Morwsghn  ideatlSc  journal  named  after  our  own,  Nmlmrmu 
The  editor  is  Haas  H.  Reusch,  and  aawng  the  list  of  cootrf* 
baton  is  the  wdMcaowa  name  of  Prof.  Ssn. 

Paor.  DC  Basv,  of  Stfanibwifr  has  decUaed  dm  olbr  of  the 
Botanical  Chair  in  TUbfaigea  icBdacd  vacaat  by  the  death  of 

Prof.  Hofmeister. 

Da.  Hwav  MiriRHiAD^  of  Csmbnilang,  has  offned  to  the 

University  of  Glasgow  the  sum  of  2,  too/,  as  an  euduauent  Cora 

Demonstrator  of  Physiology  in  connection  with  the  Chidrol  the 
Institutes  nf  Mi,dicine.  The  object  of  the  endowment  is  the 
promotion  of  medical  science  by  the  training  of  young  men  ol 
suitable  capacity  to  becooM  teacheis  and  invotigatois  of  physiiH 
logy,  and  as  this  tr,\iniog  ia  best  attained  by  actual  work  in  the 
laboratory  and  tjy  practical  experience  in  the  art  of  teaching,  the 
demonstrator  will  be  rr^;.ui'.  J  a  leaching  assistant  to  the  j-ro- 
fessor,  while  he  will  also  be  encuutaged  to  pursue  independent 
origiaid  investigation,  and  will  he  sided  by  the  ase  of  all  the 
laboratory  appliances. 

Tme  third  edition  oi  "L'llomme  Fossile  en  Europe,"  by 
the  late  H.  Lc  Hon,  being  out  of  print,  a  fourth  edition,  just 
appeared  ia  Brussels  '»  ill  be  the  BMm  weloaaied  as  it  coataias^ 
besides  a  short  biography  of  the  anflier,  nnmeroos  additions  by 
M.  Kd.  Dupont,  referring  to  the  recent  discoveries  in  this  de» 
partment,  and  bringing  this  most  valuable  work  to  the  present 
level  of  oorhaowledgaastotheotig^of  naa. 

We  arc  glad  to  sec  that  a  second  edition  of  D:.  Kr.xnk 
Clowes's  "  Elementary  Treatise  on  Practical  Chemistry"  (J.  and 
A.  Churchill)  has  bssB  pnhilihcd,  wlA  soate  assfid  additioas. 

Wc  noticed  the  first  edition  in  vol.  xL  p.  107. 

i  .\  tl}e  South  AmUnUkm  lUpttar^  of  Novcaaber  aH,  1876^  is  aa 
interesting  lectnre  by  the  Rev.  S.J.  Whitmee,  en  the  EthBology 

and  Philology  of  Polyncsi.i.  He  contends  that  over  all  Poly- 
nesia there  .arc  two  distinct  types  of  people,  a  brown  race 
connected  with  the  Malays,  and  a  black,  or  negro  race,  con- 
nected with  the  PapoanSi  There  is  also  a  third  aad  very  much 
muted  rsoe,  to  which  Mr.  WUtaMa  eonld  aot  veatnrs  to  give  a 
name  or  assign  an  origin. 

We  have  received  a  separate  reprint  from  the  Pfiilowphkal 
Magatine,  of  Capt  Abney's  paper  *'0a  the  Alkalhie  Develop* 

meat  of  the  Photographic  Image." 

Prof.  Dutsrici,  of  Berlini,  sooght  to  show  in  a  public  Ieo« 
tiire^  ddivered  a  few  days  siaee^  tfask  Ae  theaiiss  of  Dsfwfai  weca 

by  no  means  novel,  havini;  beca  Slientislly  pablished  hf  leaned 

Arabs  in  the  tenth  century. 

Wi  have  received  seversl  numbers  of  the  BttUain  of  fha 

Torrey  Botanical  Club  of  Ts'cw  Vor'. ,  co-  taining  interesting 
papers  which  relate  chiefly  to  botanical  subjeots  of  local  interest. 

Thb  additioBs  to  the  Zoological  Society's  Gardens  dnrfaig  the 

past  week  include  a  Pig-tailed  Monkey  (.l/i;,i;<  H;  >/,-ff;<//rri»j<j) 
from  Java,  presented  by  Dr.  Broadbent ;  a  liraiilian  1  rcc  Por* 
cujiine  {Ctriolaba  frthtmilit)  from  Trinidad,  presented  by  Mr. 
Eliot  S.  Can^j  three  Amherst  Pheasants  {TkaumaUa.  ass* 
imtfir)  from  CUaa,  prcseoted  by  Dr.  A.  P.  Reid ;  a  YdIow« 
fronted  Amazon  [Ckrysctis  e<.hr,\ri-'h.i!j)  from  U.  S.  Columbia, 
presenic<l  by  .Mr.  ¥.  A.  B.  Gcncstc ;  three  Rhomb-marked 
Snakes  (P)ammophylax rhtmbeaius)  from  South  Africa,  presented 
by  the  Rev.  P.  U.  R.  Fisk ',  aa  Ocelot  \^dU  fardaJis)  from 
Soadi  Aaaeviea,  three  Andreaa  Geese  {Btmiaa  mdamifkn)  fran 
Pern,  purchased;  two  Double-Striped  ThlckneeS  ((SrfinMNSM 
dutruUut)  from  Central  America,  purchased. 
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Royal  Society,  January  2|.— "Detcriptton  of  the  LMag 
»nd  LKtinct  Races  of  Gigantic  Land  Tortoises,  Parts  ui.  tad  ir. 
The  Races  of  the  Aldabra  Group  and  Maacmne  Uaadi" 
(conclosion),  bjr  Dr.  Albert  Guntber,  F.R.S. 

In  continuuion  of,  and  ooncluding,  the  researdiea  lato  tbe 
history  of  the  Gigantic  Laad.TortoiM^  rend  before  tbe  Ro7«I 
Society  on  June  20,  1874,  and  poltUthed  in  tbt  l(5th 
volume  of  the  "  PfailoMphlcal  TnemdSaBt,"  the  anUhgr  tmti 
io  Parts  iiL  end  iv.  of  tlie  Tortofaei  of  the  Aldabm  Gioap  and 
Ma«cai«nca. 

B!f  Ike  addttioB  «f  Oeninbk  ouilcriab  obtaiaad  Iqr  one  of 
tbe  wttatiWiila  of  the TmMit  of  Vom  EapcditioB  tsSodriguei, 
aad  by  the  Hob.  Edward  Newtoa  in  Hauntiiu,  at  well  as  by  the 
aid  of  nipiileaMataij  iafianBatloik  leodvad  ftoai  «tbcr  tooicef , 
the  author  bat  be«  caabled  to  thoiir  ia  tba  pntent  pasts  of  bis 
paper  that  tbe  *a«Bd<btoded  dhiiioa  of  ToitMses  is  conftaed  to 
AMtbia  aad  never  cxteadcd  to  iba  IbieaiaiMs  ptofier ;  and  that 
tbe  Toitalict  from  the  latter  iihnili  eta  be  eKteraaUv,  Iboivh 
not  otteok^^callj,  Asdafafahed  a$  «  aaWSr  from  the  Gahi^gos 
TortoiML  at  win  beeeea  ftom  tte  fidbwiag  synoptit  :— 

Nadbal  phte  abaeat    nmatal  poftioa  of  the  tkall  flat 

Pooitb  eervictl  vertebia  bkoavex.    Vdfit  with  brand 

phyiial  bridM. 

A.  Gvlar  pUte  donUe ;  ttennna 

of  nudeiate  extent    Galafagm  TostOISBS. 

&  Gakr  plate  single ;  SMnMnt 

ahoct   Hascaunb  Tonoisas. 

c  Carapace  tUn,  thickaiMd  tovaxd*  the  margins ;  centre 
of  the  last  vertebral  plate  ntbad  into  a  hump,  which  ia 
■epaiated  from  tbe  pmaltiaiate  vertebral  by  a  trans- 
vecM  deprearioa:  jbrtoi$es  of  Mauritms  (T.  (riser- 
rata,  T.  iiufta,  T.  mdkot  T.  Ufto(ntmit). 
h.  The  entire  carapace  extremely  thin  and  fragile,  all  the 
bones  very  slender :  Tortoise  of  Rodripuz  ( T.  vosmttri). 
II.  Nuchal  plate  prsMnt    Frontal  portion  ol  the  skull  convex. 
Third  cervical  vertebra  biconvex.    Pelvis  with  narrow  sym- 
pbystal  bridge.   Golar  phte  doable.   Carapeoe  thick.  Al/> 
DABRA  Tortoises  (71  ot^atiHnat  T.damNmU,  T.  fottderdta, 

7.  koMi'^a). 

Dnnean  Society,  January  18.  —  Prof.  Atlman,  president,  in 
tlic  chair. — Three  new  Fellows  were  elected,  vi/.,  Dr.  W. 
Miller  Ord,  'I'lios.  Roulledge,  and  S.  I).  Tiiniav.  —An  interest- 
ing aii'i  scientific  memento  of  the  ill-fated  /'.'.',.■»(>  F.xpcdition 
was  exhibited  by  Mr.  R.  Irwin  Lynch.  This  c  onsisted  of  a  pot 
of  growing  wheat  which  had  been  sown  from  tlie  grain  left  ia 
Polaris  liay,  81'  38' N.,  by  the  American  Kxpcdition.  Capt. 
Sir  George  Xares  in  a  letter  to  Dr.  Hooker,  says  that  the  giain 
in  question  had  been  ex])ose;l  to  the  winter  frosts,  1872-76; 
notwithslandinj;  the  intense  culd  it  had  been  subjected  to,  the 
above  sample  yrown  nt  Kew  gave  64  per  cent,  as  capable 
of  germination.  .\  ^t;\m  of  mai/e,  among  the  wheat,  which 
also  sproule<i,  pu^e&t-ed  even  greater  interest,  inasmuch  as 
being  a  truly  tropical  plant. — The  smphibious  ano  mi>;rat<iry 
fishes  of  India  formed  the  subject  of  a  paper  by  Dr.  Francis 
Day.  He  first  instanced  many  forms  which  respire  air  direct, 
can  live  lor  Icjng  periods  after  their  removal  from  w.iter,  and 
are  but  little  alTcLtcd  by  a  bandage  being  placeil  roiiinl  their 
gilts,  preventing  the  use  of  that  organ.  The  SiUiiii'iatuhuj  was 
shown  to  have  a  diilitiuily  amphibious  circulation,  venous  blood 
being  sent  by  the  jiulmonary  artery  to  the  rcspir-atory  sac,  and 
artenal  blood  being  returned  from  i;  to  the  .lorta.  He  ques- 
tioned the  acairacy  of  the  nwim  bladdcr  of  lishes,  being  the 
horaolo^uc  of  the  respiratorj'  bladder  of  ampliibia,  nui  oti- 
served  that  in  the  Saccchramhus  both  a  respiratory  sac  and 
a  swim-bladder  co-existed  ;  the  one  along  the  muscles  of 
tlie  lack,  the  other  more  or  less  Enclosed  in  bone  but  pos,scs- 
sing  a  imcviniaiic  duct.— Mr.  G  j.  Romanes  read  a  second  notice 
on  varieties  and  monstrous  forms  of  Medusae.  lie  expressed 
surprise  that  among  the  jellyfish— at  least  the  naked-eyed  group, 
wiih  their  lowly  grade  of  organisation  and  proneness  to  exhibit 
the  pliiriiomcna  of  gemmation — examples  of  monstrous  and  mis- 
shapen lorms  arc  comparatively  rare.  In  tboie  cases  met  with, 
especially  in  Aurelia  aurUa,  the  deviations  from  tbe  normal  type 
nearly  always  occur  in  a  multi^ication  07  in  an  abortion  or 
suppression  of  (itiire  segments.  This  affects  the  B<g|BiatS  of  Ibe 
umbrella  in  a  symmetrical  manner,  whilst  the  ovariea  aad  naa- 
briB%toactaaiBeattsaily  MjoraMyaetbeiMpliMled,  . 


Cbamteal  Soeia^,  Fdnaiv  i.— Pnf.  Abd,  F.R.S.,  pre- 
rideati  in  tta  dadr. — ^Dr.  H.  EL  Arnntroag  read  a  paper  00 
Kckalf  s  aad  Iddsoboif 's  bemeae  qnnboli,  ia  «Un  ha  dis- 
cuaied  the  rdatlve  value  of  the  two  symbob  as  a  means  of  ex- 
pttssfaig  (he  kaown  laeotioiis  of  benatna  aad  ht  darivatives,  ea* 
prHB^  poiHuiiu  oar  aow  iiaoenooiFS  pnm  ajnnoi  was  nora 
»i  acMMtaoe  intb  nor  kaowladi*  of  the  qafaaHiat  1  bat  that  ap 
to  tbe  pvcssnk  tiaw,  ahhea^  ft  o^i^  be  eooiidcfed  proved  that 
in  beoaeae  six  caiboo  aloms  were  Iniked  togallier  la  a  dosed 
dMin*  «a  bad  no  evidence  to  show  tbe  maaaar  ia  which  the 
alonnwsre  nrited.  Subsequently  Mr.  W.  H.  Finkta  read, a 
paper  on  the  fomation  of  eoanarine  aad  of  cfauMnalc^  aad  of 
other  analogous  adds  from  tb*  aromatic  aldehydes,  These  addi^ 
of  whidi  twenty  are  dsscrlbcd  hi  the  paper,  were  obi^aadbjtlKS 
action  of  a  metallic  sdt  aad  acid  anhydride^  such  as  sodic  actiate 
and  acetic  anhydride  oa  an  aramatie  aldehyde ;  the  latter  part  of 
the  paper  contained  an  aooonat  of  the  aei^  obtdned  Aon 
ooumarin. 

Anthropological  Institute,  Jaaaary  30. — Annua!  meeting. 
—Col.  A.  Lane  Fux,  F.R.S.,  preddcnt,  in  iIil  chair  -The 
Treasurer  pre&cnied  liis  Report,  which  showed  Uiat  the  finances 
of  the  Society  were  in  a  &.itisfacfory  condition.  The  President 
delivered  his  anniversary  address.  It  gave  a  short  n'mm/  of  the 
nipcrs  that  had  been  read  during  the  past  year.  From  the 
Report  of  the  Council  it  appeared  that  there  had  been  an 
increase  of  members  in  1876  over  deaths  and  retirements.  The 
following  Officers  and  Council  were  elected  to  Krve  for  1877  : — 
President,  John  Evans,  F.R.S.  Vice-presidents  :  ProC  George 
Busk,  F.R.S.,  Hydeaarke.  CoL  Lane  Fox,  F.R.S.,  A.  W. 
Franks^  F.R.S.,  Francis  Galton,  FJt.&,  £.  Burnet  IVIor, 
F.R.S.  Directors  and  Hon.  Sees. :  E.  W.  Brabrook,  F.SA., 
Capt.  Harold  Dillon,  F.S.A.  Treasurer,  J.  Park-Harriion, 
M.A.  Council :  J.  Beddoe,  F.R.S.,  J.  Barnard  Davis,  F.R.S., 
W.  Boyd  DawUaik  F.R.S.,  W.  L.  Distant,  Robert  Dunn, 
F.R.CS..  Chailta  Harrison,  P.S.A.,  H.  H.  Howorth,  F.S.A., 
Prof.  T.  McK.  Hagbes,  F.G.S.,  Prof.  Huxley,  F.R.&,  A.  L. 
Lewis,  Sir  John  Labbock,  Bart,  M.P.,  F.R.S.,  R.  Biddalpb 
Martin,  F.  G.  H.  Price,  F.R.G.S.,  L  E.  Piio^  WAA^  ProC 
Rolleston,  F.R.S ,  F.  W.  Rndler,  KG.8.,  C  K.  Dat  Rnllfae^ 
F.R.S.L.,  I.ord  Arthur  RosHdi,  M.P.,  R«V.  FroL  Smo^ 
M.R  A.S.,  M.  J.  Walhouse,  F.R.A.S. 

Victoria  Institute,  January  5.— Dr.  C.  Brooke,  F.R.S.,  in 
the  chair.  Mr.  David  Howard,  F.C.S.,  read  a  paper  upon  the 
structure  of  geological  formilions  as  an  evidence  of  desiga. 
.\fter  which,  a  paper  by  Principal  Dawson,  F.R.S.,  on  the 
recent  discovery  of  muBSioas  ffiat  apicaltnial  faaplaaea'a  ia 

.■\mcrica  was  read. 

Institution  of  Civil  Engineers,  January  30.— Mr.  George 
Robert  Stephenson,  president,  in  the  chair. — The  paper  read 
was  on  the  combustion  of  refuse  vegetable  subslaactt  nr  xsidllg 
steam,  bj  Mr.  John  Head,  Assoc.  Inst  C.£> 

Bf.ri.in 

German  Chexical  Society,  January  15. — A.  W.  Ilofmaaa, 

vice-president,  in  the  chair.  E.  Mulder  wishes  to  substitute  the 
following  expression,  M  —  </,  for  the  usual  exprciision  uf  the  law 
of  Arvogadro,  M  —  2i/,  by  accepting  as  the  atomic  weight  of 
hydrogen  not  l,  but  0  5. — 1.  lii>guski  and  N.  K,Ti;.i:iJcr,  in  con- 
tinuing their  researches  on  the  quantity  of  carbonic  acid  evolved 
in  a  given  time  by  the  action  on  marble  of  acids  of  different 
strength,  arrives  at  the  conclusion  :  that  the  velocities  of  the  evolu- 
tion of  cartionic  ac:d  are  inversely  proportional  to  the  molecular 
weights  of  the  acid.s  employed.  —  A.  Ch:istomano.i  rL-commendcd 
several  modifications  of  the  usual  methods  of  analysis  ot  chromu- 
iron-ore. — A.  Basarow  described  for  lecture  purposes  a  ni.iii.Uure 
torpedo,  cont.iining  only  three  grams  of  ^Hur,n.>wder,  and  sutio 
cing  to  throw  up  water  from  a  to  the  heii;ht  of  twenty 
or  thirty  ftet. — F.  Frericlis  proposed,  for  organic  analysLs, 
to  heat  the  compound  in  scaled  tubes  with  oxide  of  mer- 
cury, and  to  di'LTniinc  the  volumes  of  CO,  and  of  O. — 
C.  (Jottig  has  founri  ilial  ttie  ordinary  method  of  lorniiiig  alde- 
hydes from  acids  by  <listilling  their  calcium-salts  with  formlale 
of  lime,  holds  cooil  for  the  production  of  ethyl-salycylic  alde- 
hyde, but  not  of  salicylic  aldehyde. — A.  I  .adcnburg  has  observed 
slight  differences  in  the  two  bodies,  N(CjlI,)}.C;II;I  (iodo- 
benzyl-tri  ethvlamine)  and  N(C,H,),C,H,.C,H,I  (iodo-ethyl- 
diethyl-benzylamine),  the  former,  treated  with  HI  yielding 
iodkie  of  benzyl,  whUe  the  second  does  not  yield,  this  product. 
He  thinks,  therdbre,  that  these  two  oomponnds  are  itoeMric^ 
thataitwfsaistiittOBri^aadNHyHa  a  ■daealar  coeibia»> 
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tion.  The  same  chemiiit  states  oxythyniochinonc  to  have  the 
meltiDg-point,  I73''-I74".  mrt  not  187°,  as  formerly  obscrvctl. 
He  upholii".  the  views  regardinjj  tbe  conititutioa  of  this  body 
lately  publishni  by  him  in  a  separate  form. — K.  Anschuts  and 
G.  >-c)iullz  oijtained  piiet'.Antlirenchinonimid*  fhc  tcttM  of 
alcoholic  ammonia  011  phenantlirenchinone, 

Cj,H,0,  +  NH,  =  Ci4H,N0  +  H,0. 


nlfihoiile  addi^ — ^A.  Bemdlm  dosribed  Oe  aMdqrie  of 
tfiiobeiiiaie  add  bbtuned  from  fhiobettauaide  bf  flw  wlioB  of 
nascent  hydrogen  : — 

C«H, .  CS.  NH,  -f  aH  -  CH, .CS .  H  ^  NHy 


A  second  bodjr  fonned  simultaneonsljr  forms  the  subject  of  further 
iavestigations.  Tbe  same  chemist  has  succeeded  in  tnuisfonning 
acetonitrile  into  aoetodiiamidc,  ooioorkM  pdims  fniqg  at 
loB":— 

CII,.  CN  +  SH,  =  CHjCS.  NH,. 

C.  Seuberlich,  by  the  action  of  ndpbnie  tcid  on  a  mixture  of 
galhc  and  benzoic  acids,  has  obtained  Uiick  metallic  needles  of 
anthragallol,  C|«II(0(. — C  Liebermann  communicated  that  H. 
Ym  Armstrong  has  transformed  nitrosolhymol  into  amidothymol 
and  into  thymochinone  by  oxidation,  and  that  R.  Scbiff  has  proved 
that  nitrosothymol  can  be  transformed  into  OvdilHUy  dinitrothy- 
nodUnone.  These  facta  prove  the  relative  position  of  the 
COoatitBent  groups  to  be  different  than  supposed  by  Ladenburg. 
F.  Tiemann  described  a  new  acid,  CyHigO^,  homovanillinic 
acid,  obtained  from  acetyl-eugenol  by  oxidation,  which,  treated 
with  alkali,  yields  bomoprotocatechic  add,  CgU^Oip  Tbe  lela- 
tioa*  of  thew  nbtiaMei  «fe  $— 


f  COOH 
C,HJ  OCH, 

(  OH 

(  CH.COOH 

:,H, .  OCH, 
(  OH 

H  omov  williaic- 


COOH 
OH 

Protocatecbic  aaJ. 


C.H, 


1  CH.COOH 
CgH,  ^Oll 

(OH 
Homoprococalcchic  acid. 


Conjointly  witb  A.  Herdwrg,  the  same  chemist  has  obtained 
Cfaieewlc  add  by  tbe  action  of  acetic  aolndiide  on  benialdehyde. 
Tbe  feaetknftvca  a  better  yield  than  cblorideof  acetyl,  and  is 
idw  applicable  to  laliieylic  aldehyde  and  to  vanilline.  — C.  Vogel 
eOBnnuikated  speenoacopic  reactions  of  magnesia  with  purpurine 
■odtndi  oochiaea].— Tbe  diairman  read  a  letter  of  Prof.  F. 
Wohler,  in  Gottmgcn,  in  wbidi  he  accepts  tbe  office  of  president 
aftbeSodehfCKttaecMidvrMtr.  witbtbaidatettiaMkBDw^ 
t  of  Ua  pHt  Hiiieei  19  adence. 

Pakh 

Academy  of  Sciences,  January  29. — M.  Pelicot  in  the 
cliair. — The  following  papers  were  read: — Note  on  the  stahiliiy 
of  arches,  by  M.  Rcsal.  He  ^ivt  -  an  analytical  demonstmtion 
of  the  thcorein,  that  when  the  thrust  at  the  key-stone  of  an  arch 
is  minimum  the  curve  of  pressures  is  tanjjent  to  ttic  inlrados  at 
the  joint  of  rupture. — Keply  lo  Dr.  Ba'ilian,  by  M.  Pxstcur. 
He  defies  I'r.  iwistian  to  obtain  the  result  he  t;ot  with  sterile 
urine,  provided  only  the  solution  of  potash  u&ed  be  pure, 
water  pure,  and  potash  pure,  l>oth  exempt  from  organic 
matters.  If  Dr.  Tiaslian  takes  impure  pouwh,  M.  Pa&teur 
authorises  him  to  take  it  or  atiyiliiny  else  in  the  English 
pharmacopo'ia,  if  only  it  be  heated  previously  to  no  degrees 
for  twenty  minutes  or  130  degrees  for  five  minutes.  — On 
the  germs  of  bacteria  in  suspension  in  the  atmosphere  and  in 
water,  by  >;M.  Pasteur  and  foubert.  An  inquiry  sug^cs-.L-d  by 
the  di'icussioii  with  Dr.  liastian.  The  germs  are  shown  to  be 
very  numerous  111  water,  like  that  of  the  .Seine  ;  they  occur  in 
the  distilled  wxkx  ul  our  luloratorici,  and  can  traverse  all  filters. 
They  are  abicnt  frenn  w  i'er  of  springs  in  the  Interior  of  the 
grouii  1  that  h.-i^  not  been  readied  by  dust  from  the  atmosphere 
nor  by  w.iter  circulating  above  ground. — Researches  on  the 
irisation  of  glass,  by  M.M.  Frcmy  and  Clernandot.  They  repro- 
duce at  will  the  irisation  sorr.ctin'.es  ul  Nerved  in  ^'^^  (from  some 
old  tombs,  &c.),  by  subjecting  gla.«  under  heat  iUid  pressure,  lo 
the  action  of  water  cont.-iining  about  15  per  cent,  of  hydrochloric 
acid.    The  chemical  composition  and  the  conditions  of  anneal- 


ifl|;  aad  tempering,  influence  the  phenomenon.  ;  r.-iriiculaia 
later).  Bottle  glass  for  holding  an  acid  liquid  like  wine  should 
not  irisate  iir.d. ;  A-iion  of  .icids  ;  if  it  docs  the  liquid  is  quickly 
altered.  The  aulhnr'i  mctho-i  enables  him  to  Icit  the  quality  of 
a  glass  beforehand,  by  submittint;  it  f'.j  dtlule  ii ydroel: h iric  acid. 
— Report  on  a  memoir  by  M.  Henri  l'irc'|-,;erel,  entitled  "  Ex- 
perimental Kcscarehes  on  Ma^^'nclic  lv>'ate;y  P.jlaruan' m."  lie 
studies  the  relalnm  between  this  property  and  the  imicx  uf  refrac- 
tion, examiii  11,;  b  liies  .vitli  a  hiijh  index  ;  anil  these  he  finds  to 
have  a  high  rot.itory  power.  In  solutions  of  s-ilts  the  rot.atory 
power  increases  rapidly  with  the  coneentranon.  He  denifin^tratcs 
also  an  anomalous  rotatory  dispersion  ac. umpanymg  negative 
magnetic  rotaticn.  —  On  tlie  uroducls  obtained  by  calcination,  in  a 
closed  ves.sel,  of  the  wash  (:i»;ii.tfij)  of  molavses  of  beet,  by  M. 
Camille  Vincent.  —On  a  new  arrangement  of  the  rods  of  lighining 
conducton;,  by  M.  Janiant.  The  rods  are  generally  six  metres 
long,  weigh  not  less  than  120  kilogrammes  (mvuKing  much 
strain),  and  cost,  with  their  copper  point,  some  jcxj  itancs.  1  lie 
author  arran,;e-  four  iron  corner  ch.%nncl$  in  form  of  a  r|ua  1- 
rangular  pyramid  connected  at  the  base  by  iron  sockets  attached 
to  the  timber  work.  At  the  top  the  i  hanr.els  are  thinneil  to  the 
prescribed  diameter  of  2  cm.  for  the  co|i)icr  point,  and  this  is 
SCTCwrd  on  an  iron  rod,  which  traverses  the  ssktem  from  top  to 
bottom,  and  ensures  metallic  communication  with  all  the  parts. 
The  system  weighs  only  20  kLogrammes,  and  is  half  the  price  ^if 
the  other. — On  the  ciTccts  pr<xiuced  by  introduction  of  (otel^;n 
substances  into  carbon,  in  preparation  of  carbon  points  for  t.'ic 
electric  light,  by  M.  Gaudum.  These  experiments  were  m.iiic 
in  1875,  with  phosphate  of  bone,  lime,  chl  imie  ot  calcium, 
borate  and  silicife  of  lime,  iiurc  preeiimateii  silicon,  ni.ag- 
nesia,  Ixjratc  and  phosphate  am!  nia^'iie-ia,  alumina,  and 
silicate  of  a'umina.  The  salts  of  limc  gave  the  greatest  increavc 
of  light  ;  with  the  first  substance,  the  intensity  wa.-,  dmibled. 
Silicxm  diminished  the  li^;ht, — Treatment  of  phylloxcrised  vines 
by  sulphide  of  carbon  lived  in  pulvertileiit  matters,  by  M.  Four- 
net. — On  the  necessity  uf  alandoning  the  liaume  areometer  and 
replacing  it  by  Gay  Lussac's  densimeter,  by  M.  Maumene. — On 
the  development  of  the  ellipse,  by  M.  Laguerre. — On  the  two 
theorems  of  M.  Clcbsch  relative  lo  curves  quarrable  by  elliptic 
functions  or  by  circular  functions,  by  M.  Mane. — Researches  on 
the  spectra  of  metals  at  the  base  of  flames,  by  M.  Gouy.  The 
base  of  the  flame  gives,  up  to  a  very  small  height,  a  spectrum 
resembling  tbe  electric  spectrum  o/the  metal  examined. — On  tbe 
preparation  of  alkaline  nitrites,  by  M.  Eiard. — Researches  on 
tbe  formation  of  Datnial  salpbnroaa  waten,  by  M.  Plancbud. 
Sulphurous  mineral  waten  owe  tbetr  formatiom  to  the  reduction 
of  various  sulphates  produced  under  the  infiiience  of  living 
beings  acting  like  ferments.  It  is  possible  that  not  every  ndpbu* 
ration  of  water  is  attributable  to  fermeata,  as  acetic  add  aaj  be 
produced  by  spongy  pladnaa  ai  well  as  myuidttma  acUL 
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DARWIN  ON  FERTILISATION 

TJu  EffeUt  of  CrotS'  and  Self-FtrtiUsation,  in  the 
VegeMU KiHjfihm.  By  Chariea  Danrin,  M.A,  F.R.S., 

&c.    (London  :  John  Murray,  1876.) 

FEW  as  are  the  students  of  vegetable  physiology 
in  this  country,  it  is  very  far  from  a  mere 

boast  to  say  that,  with  Mr.  Darwin's  aid,  \vc  have 
no  reason  to  shrink  from  comparing  English  work  in 
this  sabject  with  that  done  abroad.    Mr.  Darwin  has 

sometimes  lamented  that  he  is  not  a  botanist,  yetftiTOuId 
be  difficult  to  name  any  scientific  man  with  an  accepted 
claim  to  that  description  who  could  point  to  more  valuable 
botanical  work  than  his  studies  of  heterostyled  plants, 
tlie  fertilisation  of  orchids,  and  the  habits  of  climbing  and 
insectivorous  plants.    As  to  the  prcsL-nt  volume,  there  is 

no  risic  whatever  in  stating  that  it  at  once  takes  and  will 
always  retain  a  classical  position  in  botanical  literature 

And  when  one  consi<!LTs  that  these  are  not  the  only 
things  which  have  come  during  late  years  from  the  same 
affMrently  tnexhaustibte  treasury,  and  when  one  remeni* 

ben  also  th-it  the  ijreat  student  who  has  filled  it  has 
tbronghout  struggled  with  difficulties  which  would  have 
cflSKtoally  quenched  the  energy  of  most  men,  one  may 
allow  oneself  to  wonder  whether  Mr.  Darwin's  own 
scientific  activity  is  not  itself  a  more  than  remarkable 
biological  problem. 

There  can  be  no  doubt  that  the  publication  of  the 
present  woifc  is  extremely  opportone.  An  enormous  body 
of  observations,  of  which  a  great  part  have  been  brought 
together  by  Dr.  Hermann  Muller,  have  solidly  confirmed 
tiie  wdlpkaowB  faidaction  stated  by  Mr.  Darwin  in  1862, 
that  "nature  abhors  perpetual  self-fertilisation."  Most 
persons  who  have  studied  the  subject  have  been  satis- 
fied that  the  facts  safely  covered  the  COttdosion  that  the 
varied  adaptive  contrivances  in  flowen  really  had  for 
their  Object  tfie  prevention  of  self-  and  the  promotion  of 
cross-fertilisation,  even  if  nature  chow  tO  preserve  an 
impregnable  silence  as  to  the  reason  of  her  abhorrence 
of  the  former  proeesa  There  have  not,  however,  been 
wanting  those  who  have  attempted  to  explain  away  the 
significance  of  all  that  had  been  stated.  Not  seeing  the 
mischief  of  self-fertilisation,  they  have  hastily  assumed 
that  it  had  none,  and  thence  have  arrived  at  the  conclu- 
sion that  the  cause  of  the  adaptive  modification  of  flowers 
must  be  sought  for  elsewhere. 

At  any  one  period  the  area  of  knowledge  is  always 
bounded  by  a  wall  too  high  to  see  over,  and  agdnst 
which  it  is  easy  but  not  ijrofilihic  to  bruise  one's 
head.  It  is  difficult  to  say  whether  it  requires  more 
genius  to  scale  the  wall  at  one  dash  or  lo  pass  out  by  the 
doors  which  are  everywhere  provided  for  those  with  eyes 
to  sec  them.  And  though  no  one  would  have  the  rash- 
ness to  suggest  that  there  was  anything  defective  in  Mr. 
Daiwln's  scientific  vision,  yet  there  is  some  comfort  to 
be  derived  fimm  die  fact  that  he  gives  from  his  own 
experience  a  most  instructive  instance  of  the  real  diffi« 
colty  that  even  the  greatest  of  investigators  may  feel  in 
enaacipating  himsdf  from  the  linits  which  preposses* 
>nscious  or  unconsdolH  COOItMttljf  OpfOWi  to 
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the  progress  of  research.  Without,  of  course,  having  a 
shadow  of  doubt  that  nature  had  some  need  to  satisfy  in 
so  laboriously  struggling  to  prevent  self-fertilisation  in 
plants,  Mr.  Darwin  was  content  to  sappose  that  it  might 
be  injurious  in  the  long  ton,  in  some  way  difficult,  at 
present— if  ever^-to  bo  analysed,  and;  to  use  his  own 
words : — 

"  That  it  would  be  necessary,  at  the  sacrifice  of  too  much 
time,  to  sclf-lcrtilise  and  intercross  plants  during  several 
successive  generations  in  order  to  arrive  at  any  result. 
I  ought  [he  continues]  to  have  rdlecicd  that  such  elabo- 
rate provisions  favouring  cross-fertilisation,  ai  we  see  in 
innumerable  plants,  would  not  have  been  acquired  forthe 
sake  of  gaining  a  distant  and  slight  advantage^  or  of 
avoiding  a  distant  and  slight  evil  *  (p.  S). 

In  fact  an  observation  almost  accidental  led  the  way 
to  the  remarkable  discoveries  recorded  in  the  present 
volume.  Of  diese  an  article  in  the  Academy  (August 
2S,  1S75)  by  Mr.  George  Darwin  gave,  I  believe^  the 
first  intimation,  and  raised  in  the  highest  degree  our  cx> 
pectations.  "My  father,*  he  suted,  *'has  now  been 
carrying  on  experiments  for  about  nine  years  on 
the  crossing  of  plants,  and  bis  results  appear  to  him 
absolutely  conclusive  as  to  the  advantages  of  cross-* 
fertilisation  to  plants."  Mr.  Darwin  informs  us  that  he 
was  led  to  the  investigation  by  the  manifest  contrast  pre- 
sented by  "  two  large  beds  of  self-fertilised  and  crossed 
seedlings  from  the  same  plant  of  Luutria  vui(ffaru" 
(p.  9),  in  which  he  found  to  his  surprise  that  "the  crossed 
plants  when  fully  growu  were  plainly  taller  and  more 
vigorous  than  the  seif-fertiUsed  ones."  His  "attention 
was  BOW  thovoogiily  aroused,*  and  two-thirds  of  the  pre* 
sent  volume  are  devoted  to  the  very  extended  course  of 
experimentation,  the  results  of  which  Mr.  Darwin  puts 
forward  in  confirmation  of  the  conclusion  which  his  first 
and  accidental  observation  suggested.  These  results 
deserve  and  will  receive  the  most  careful  study  at  the 
hands  of  botanists,  but  it  would  be  scarcely  useful  within 
the  limits  of  this  notice  to  examine  them  in  any  detaiL 
They  appear,  however,  to  me,  to  demonstrate  completely 
the  advantage  which  cross-fertilised  plants  obtain  in  all 
that  concerns  their  struggle  for  life — in  increase  of  size^ 
of  bulk  (as  measured  by  wti0iO>  >nd  of  fectili^.  as  wdl 
as  in  precocity  of  flowering  and  capad^  of  Ksisting 
adverse  external  influences. 

The  remainder  of  tho  voltune  is,  however,  occupied 
with  general  discussions,  upon  which  it  may  be  interest- 
ing to  make  some  remarks.  The  process  of  gamo^eucsis 
essentially  consists  in  "  the  physical  admixture  of  proto- 
plasm derived  from  two  sources."  Mr.  Darwin's  investi^ 
gations  have  Mt  no  room  for  even  a  shadow  of  a  donbt 
that  the  object  of  nature  in  bringing  about  this  result  is  to 
secure  for  the  starting-point  of  the  new  organism  a  proto- 
plasmic mass  made  op  of  dements  wlrfcii  have  been  inde- 
pendently  individualised  or  diflferentiated  by  exposure 
to  different  external  conditions.  Mr.  Herbert  Spencer 
explains  this  by  the  need  which  the  manifestation  of  life 
involves  for  continually  disturbing  tlie  condition  of  mole- 
cular equilibrium  to  which  all  things  in  nature  gradually 
tend.  But  as  Mr.  Darwin  hints,  this  mode  of  explanation 
scarcely  does  more  than  restate  the  empirical  facts  which 
we  may  now  aom  up  by  saying  that  for  gamogenesit  to 
gtvethebestresuk  a  certain 
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ing  much  lor  different  organisms — in  the  sexual  elements 
which  take  part  in  it  is  necessary.  And  in  so  far  as  Mr. 
Spencer's  theory  suggests  an  analogy  to  chemical  change 
it  Is  perhaps  leading  us  away  from  the  direction  of  real 

explanation  altcva-tiu r. 

The  use  of  the  phrase  "  mean  differentiation  "  perhaps 
conveniently  expcesses  Mr.  Darwin^  ing eidottt  and  noit 

probable  correlation  of  the  facts  of  hybridisation  with 
those  of  sell-ferlilisation. 

*'  It  is  an  extraordinary  fact  that  with  many  species, 
flowers  fertilised  with  their  own poUcn  are  either  afasolutdyy 
or  in  some  degree,  sterile;  n  fertilised irith poUen fifom 
another  flower  on  the  same  plant  they  are  sometimes, 
though  rardy,  a  little  more  fertile ;  if  fertilised  with 
pollen  from  another  individual  or  variety  of  the  same 
species,  they  are  fully  fertile  ;  but  if  with  pollen  from  a 
distinct  species,  they  are  sterile  in  all  possible  degrees 
until  utter  sterility  is  reached.  We  thus  have  a  Ion;; 
series  with  absolute  sterility  at  the  two  ends  ;  at  one  end 
due  10  the  sexual  elements  not  having  been  sufficiently 
ditTcrentiated,  and  at  the  other  end  to  their  having  been 
differentiated  in  too  great  a  degree,  or  in  some  peculiar 
manner  "  (pp.  455,  456). 

In  this  floode  of  regarding  pheoomenn  which  at  first 
hardly  seem  to  have  anything;  in  common,  and  embracing 

them  under  a  single  "expression,"  there  is  a  neatness 
quite  mathematicaL  Mr.  Darwin  admits,  however,  with 
characteristic  firanlmess  diat  in  thus  breaking  down  the 
fundamental  ditTcreiice  between  species  and  varieties,  he 
traverses  a  prejudice  which  "  it  will  lake  many  >ears  to 
remove  "  (p.  467). 

But  it  is  possible  to  go  even  further  and  regard  ga- 
mogenesis  and  agamogcncsis  themselves  as  particular 
cases  of  a  generalised  process.  Every  organism,  whether 
sexually  produced  or  not,  may  be  regarded  as  an  aggre* 
gate  of  cells  derived  from  a  single  mass  of  protoplasm 
which  has  undergone  itpsatcd  division.  Fertilisation,  as 
Prof.  Huxley  has  remarked,'  is  only  "  one  of  the  many 
conditions  which  may  determine  or  affect  tliat  process.* 
Atvi  this  remark  probably  supplies  the  explanation  of  the 
undoubted  fact  that  amongst  flowering  plants  as  in  ever) 
other  part  of  the  vegetable  kingdom,  there  is  every  grada- 
tion between  plants  which  are  simply  incapable  of  self- 
fertilisation  and  therefore  would  die  out  if  they  were  not 
perpetually  crossed,  and  others  in  which  seif-festiliiation 
is  the  rule. 

"Some  few  plants,  for  instance,  Ophrys  apt/era,  have 
almost  certainly  been  propagated  in  a  state  of  nature  for 
thousands  of  generations  without  having  once  been  inter- 

crnsst  il  ;  :tr.d  ul-cthcr  they  would  ptollt  by  a  cross  with  a 
fresh  block  ib  not  known.  But  such  cases  ought  not  to 
make  us  doubt  that,  as  a  general  rule,  crossing  is  bene- 
ficial, any  more  than  the  existence  of  plants  which  in  a 
state  of  nature  are  propagated  exclusively  by  rhizomes. 
Stolons,  &c.  (their  tlowers  never  producing  seeds},  should 
make  us  doubt  that  seminal  generation  must  have  some 
great  advantage  as  it  is  the  common  plan  followed  by 
tMm*  {p.  439). 

Still  thereis  room  for  believing  that  nature  may  be  able 
to  give  more  or  less  freely  to  plants,  but  in  sunte  other 
way,  those  benefits  which  gamogenesis,  especially  in  its 
more  differentiated  forms,  undoubtedly  confers.  It  may 
be  one  of  nature's  favourite  expedients,  and  yet  not  the 
only  one.  It  is  highly  important  to  bear  this  in  mind 
and  to  keep  clearly  in  view  what  it  is  exactly  that  Mr. 
Darwbi  hM  donsL  He  has  cj^bred,  and  in  a  manner 


which  had  never  been  attempted,  much  less  accomplished 
before,  the  precise  utility  of  cross-fertilisation,  and  has 
consequently  given  enocmoasly  increased  force  to  all  argu- 
ments drawn  ftmn  the  adaptive  ammgenents  that  promote 

it  by  demonstrating  their  extreme lllgeocy.  Hut  lie  lias  not 
tied  nature's  hands  to  doi^gher  woric  witfi  this  implement 
alone^  and  Aerefbee  he  is  not  open  to  the  objection  whidi 

some  persons  will  probably  urge,  that  cross-fertilisation 
cannot  be  so  important,  seeing  that  many  plants  get 
on  appaventlf  very  well  without  it.  This  indeed,  as 
if  one  were  to  aigoe  that  the  printing-press  cannot  have 
had  the  influence  attributed  to  it,  seeing  that  there  have 
been  tji  ^c  who  expressed  their  meaning  excellently  wdl 
with  the  help  of  the  fore-finger  and  some  sandy  soil. 

The  evidence  which  Mr.  Darwin  has  coiUected  leads 
rilmost  irresistibly  to  the  conclusion  that  the  benefit  de- 
rived from  gamogenesis  does  not  depend  upon  any 
mysterious  property  inherent  in  the  process  itself  bat 
that  "change"  is  to  be  regarded  as  at  the  bottom  of 
the  benefit  derived  from  it ;  initiciossing,  in  fact,  ceases 
to  be  beneficial  if  tl.e  plants  crossed  have  been  for  many 
generations  exposed  to  the  same  conditions.  The  advantage 
is,  in  fact,  of  the  same  kind  as  that  which  all  organisms 
seem  to  derive  from  "an  occrtsional  and  slight  change  in 
the  conditions  of  life."  "  But  the  oflspring  from  a  cross 
between  organisms  which  have  been  exposed  to  difierent 
conditions  [and  therefore  differentiated]  profit  in  an  in- 
comparably higher  degree  than  do  young  or  old  beings 
from  a  mere  change  in  their  conditions  "  (pp.  454,  4S5)i 
and  the  reason  is  that  '"the  blending  together  of  the 
sexual  elements  of  two  diiferentiated  bcmgs  will  affect  the 
whole  constitution  at  a  very  early  period  of  life,  whilst 
the  oiganiaation  is  highly  flexible."  But  as  change  may 
be  of  the  most  variable  amoont,  the  corresponding  difie- 
rciiti  itioii  maybe  equally  v.iriable.  In  some  cases  it  must 
be  exceedingly  small ;  amongst  the  CoHju^ata^  for  exam> 
pie,  in  Rhyn^onema^  two  adjacent  edis  of  a  filament  unite 

by  small  lateral  processes  which  bridge  over  the  interven- 
ing septum.  And  the  bridge  being  very  narrow,  one 
cell  is  forced  to  become  the  recipient  of  the  contents  of 
the  other  and  the  sexual  difliggmtiarion  of  the  two  conju- 
gating cells  is  dwreby  established.  In  Vwcheria,  wbete 
the  protoplasm  is  eentinuous  through  the  whole  vegetative 
portion  of  the  filamentous  organism,  the  sexual  organs 
are  fomwd  by  small  adjacent  processes  which  are  mady 
parted  off  fron>  the  common  protoplasm  of  the  filament 
which  bears  thcni.  This  must  also  be  an  extremely  close 
case  of  self-fertilisation,  but  as  Ibtilisation  is  eflected 
by  nuitite  anthcroioids,  there  is  a  remote  possibility  of  an 
occasional  cross.  The  hermaphrodite  condition  in  Sttch 
cases  may  easily  be  conceived  to  have  been  developed 
from  a  stage  in  which  conjugation  alone  obtains. 

It  would  notbe  difficult  to  show  that  all  through  thevege* 
table  kingdom  the  hetmap'jrudite  condition  precedes  the 
direcious.  Thus  in  ferns  where  the  sexual  organs  aredeve- 
iopments  of  epidermal  processes  on  the  peculiar  inter- 
mediate generation  known  as  the  prothallium,  there  is 
almost  every  condition  which  is  met  with  in  flowering 
plants.  The  female  organs  (archegonia),  however,  require 
more  than  one  layer  of  cells  for  their  ultimate  develop- 
ment, and  are  consequently  matured  later  than  the  male 
organs  (antheridia).  Hence  ferns  tend  to  be  proteran- 
drous  and  therefore  functionally  diaedousi  and  as  it  fre- 
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quently  happens  that  the  young  prothallium  gets  arrested 
in  its  development  without  reaching  the  stage  in  which 
archegonia are  produced,  such  prothallia  will  bccxchisivcly 
male  by  arrest  of  development  It  can  hardly  be  doubted 
that  in  an  analogous  manner  male  flowers  have  arisen  in 
diclinous  flowcrini;  plants.  In  Osinutuiii  amongst  feros 
the  comjilete  dioecious  conditiQQ  is  reached.  There  can, 
in  fact,  be  BO  doubt  that  ferns  are  habitoally  cfoss-fer* 
tilised,  and  there  is  also  ;T"od  reason  tO  believe  that  they 
are  even  hybridised.  It  is  further  nolevorthj  that  whilst  in 
Otmnnda  there  is  an  ^nic  reprodBCtion  of  the  produlUal 
generation,  in  a  few  rare  cases,  as  pointed  out  first  by  Dr. 
Farlow,  the  process  of  gamogencsis  is  wholly  in  abey* 
ance  Ittdfhe  protliallium  gives  rise  to  the  spore-bearing 
stage  agamogeneticaOy.  One  mr^ht  remark  here  that 
the  probable  absence  of  true  gamo^cncsis  amongst  the 
larger  fungi  might  be  compared  with  this  abnormal  occur- 
rence in  ferns.  But  another  explanation  suggests  itself. 
Amongst  the  Myxomyeetet  the  continvoos  masses  of  pro> 
toplasm  which  constitute  the  plant  in  its  active  state, 
segregate  into  spores  which  eventually  set  free  zoospores. 
These  twfan  about  to  anahi  coalesce  into  a  plasmoidhtm. 
Sachs  has  suggested  that  this  cialcsccncc  is  of  a  sexual 
character,  and  in  fact  a  kind  of  multi-conjugation ;  and  no 
doubt  the  loospoccs,  in  their  motile  condition,  will  un- 
ddgo  a  certain  amount— inoonodvaUy  ninute  it  may  be 
— of  diSerentiation,  due  to  slight  differences  in  expostire 

to  external  conditions  audi  as  heat  and  li;;ht,  and  thus  the 
end  of  a  more  regular  sexual  process  may  be  attained.  In 
Ae  Ugher  fungi  there  is  nodihiK  eaaetly  comparable  with 
this  unless  we  compare  with  the  fusion  nf  zoovpores  in  the 
Jdyxomycetes  the  habitual  inosculation  and  inlergr;>fttng 
of  the  mycelial  threads,  the  result  of  which  must  be  to 
bring  about  an  intermixture  of  somewhat  dififerentiated 
protoplasm. 

Perhaps,  therefore,  on  a  review  of  Mr.  Darwin's  remarks 
on  the  subject  of  hermaphroditism  (pp<409,4io),  one  may 
demtir  to  his  conelnsion  that  the  monoecious  condition  "  is 
probably  the  first  step  to  A  ardshcrmapliri.nli'.iMji,"  It  sccins 
notimpiobablc  that  precisely  the  converse  may  be  the  more 
tme.  Mr.  Darwin  thinks  **  that  as  plants  became  more 
highly  developed  and  affixed  to  the  ground  ihey  would  be 
compelled  to  become  ancmophilous  in  order  to  mtercrobs. 
Therefore  .all  plants  which  have  not  since  been  greatly 
modified  would  tend  still  to  be  both  dicUaout  and  ane- 
mophilous."  But  it  does  not  appear  diat  it  is  Intended  to 
limit  this  statement  to  flowering  plants  ;  yet  it  would 
certainty  require  some  modification  amongst  Pterido- 
phyia  for  example.  As  we  h«ve  seen,  feros,  at  any  rate, 
are  not  diclinous,  nor  arc  they  ancmophilous,  yet  they 
escape  all  the  evil  results  possibly  attending  the  berma- 
pluodlte  oooditiOB.  The  fact  is  that  as  long  as  plants 
possess  motile  antherozoids,  and  their  sexual  processes 
take  place  not  in  mid-air,  but  on  damp  soil,  there  is  no 
need  for  the  intervention  of  agencies  like  the  wind  or 
insects  to  bring  about  cross-fertilisation.  Tlie  natumlloco- 
motiTe  powers  possessed  by  the  antherozoids  are  sufficient 
to  secure  that.  The  dilTicuUy  began  when  the  very  limited 
mobility  of  the  pollen  tube  was  substituted  for  the  amazing 
atethrity  of  die  antherasoid.  And  it  wUl  throw  a  great 
deal  of  light  on  the  question  as  to  whether  the  primordial 
flower  was  diclinous  or  not  if  one  considers  the  manner  in 
wlrfdi  it  probably  otigimued. 


In  the  first  place,  it  must  be  remembered  that  the  pro- 
cesses which  take  place  in  a  "  flower"  are,  in  a  vascular 
cr}-ptogam,  spread  over  two  distinct  gmerationSk  The 
drama  which  once  had  two  acts  is  now  compressed  into 
one.  Bearing  this  in  mind,  we  shall  find  little  difficulty  in 
seeing  in  the  sporangiiferous  cone  or  spike  of  Sela^itutta 
the  homologye  of  the  flower.  For,  like  tha^  it  is  com- 
posed essentiafly  of  an  axis  bearing  modified  htterat 

nppcnd.iijjcs,  some  of  which,  in  this  case  the  upper  ones, 
produce  male  structures— microspores— and  the  lower — fe- 
male ones— macrospores.  These  bodies  fan  to  the  ground, 
and  those  from  adjacent  pl.mts  are  note  or  less  com- 
mingled by  the  wind  before  sexual  interaction  begins  to 
take  place.  Now,  comparing  a  flower,  we  find  that  it  also 
consists  of  an  axis  with  modified  lateral  appendages,  and 
if  we  call  the  embryo-sac  a  macrospore  and  the  pollen- 
grain  a  microspore,  as  wc  arc  thoroughly  justified  in 
doing,  then  the  ooly  important  difference  between  a  "  Se- 
lagirutta4tviti&6iei^6on''  and  a  "flower"  is  that  the 
position  on  the  axis  of  microspore*  and  macrospore-pro» 
ducing  structures  is  inverted. 

How,  then,  do  we  proceed  from  one  to  the  other? 
Simply  by  prolonging  the  period  during  which  micro- 
spores and  macrospores  remain  attached  to  the  parent 
plant.  Instead  of  fertilisation  being  effected  Oft  soil 
moist  enough  to  allow  the  antheroioids  to  movi^  sup- 
pose h  take  place  on  the  parent  plant  In  a  oomparativriy 
dry  atmo  -phere.  Atitherozoids  are  no  longer  set  free  by 
the  microspore,  which  simply  puts  out  processes  (of  which 
those  from  the  microspore  of  S(^nia—fam&ag  die  very 

rudimentary  male  prothallia  are  a  \:r^<:\  of  forcshnf^owiiig) 
towards  the  female  organs  developed  from  the  macrospure. 
And  there  is  precedent,  for  example,  amongst  the  Sn  Ariu 
Uguieir,  for  such  a  reversion  to  a  mode  of  fertilisation 
resembhng  conjugation  (which  fertilisation  by  a  poKen 
tube  really  is)  from  a  phase  of  motile  antherozoids. 

There  is  a  probability,  then,  titat  a  flower  originated  by 
the  retention  of  macrospores  (more  especially)  within  the 
structures  of  some  plant-form  not  distantly  related  to 
^elaginella—  such  a  flower  would  be  extremely  incon- 
spicuous, destitute  of  colonr— these  modifications  beii^ 
only  subsequently  acquired — and,  what  is  more  important, 
hermaphrodite.  Diclinous  flowers  would  arise  simply  by 
the  arrest  of  development  of  cither  the  male  or  liemale 
organs,  and  this  arrest  would  be  only  one  of  the  several 
modes  by  which  nature  determines  the  cross-fertilisation 
which  we  now  know  to  be  beneficial,  and  therefore 
likely  to  be  secured  by  the  self-adjusting  process  of 
natural  selection.  This  view,  by  wliich  flowers  are  re- 
garded as  originally  hermaphrodite,  instead  of,  as  Mr. 
Darwin  suggests,  moncccious,  further  supplies  a  very 
simple  explanation  of  the  otherwise  almost  inexplicable 
nature  of  cleistogcne  flowers.  These  being  inconspicuo  is 
and  self-fertilising — arc  probably  survivals  of  the  orig!n.\l 
type. 

I  am  happy  to  be  able  to  support  what  I  have  urged  by 
the  following  passages  from  Mr.  Bentham's  presidentud 

.iticircss  to  the  Linne.m  Society  in  1873.  Criticising  Stras- 
burger's  views  as  to  the  pedigree  of  phanerogams  (which 
derived  them  from  the  diclinous  Conifers),  he  remarks 

that  if  we  accept  them, 

"  We  must  suppose  that  races,  after  having  once 
secnted  tke  advantsfles  of  a  total  sepsiatkn  of  ttie  two 
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sexes  and  undergone  modifications  suited  to  thdr  separate 

re<iuireinents,  have  again  returned  to  their  primittve  Stale 

of  sf  xual  proximity,  anil  rommenccd  a  totally  different 
series  of  modifications  deslincd  to  counteract  the  evil 
ci'LCts  of  iliat  proximity.  A  mucli  more  simple  hypothesis 
«ou!<!  be  that  Conifers  separated  from  the  parent  stock 
before  the  cevelopment  of  lloral  envelopes,  th€  higher 
Dicotylttions  before  the  sepa>\ition  vf  thr  ^exesT 

The  anemophilous  fertilisation  of  the  arborescent  plants 
of  cool  countries  is  perhaps  rather  a  climatic  adaptation 
than  a  survival  of  a  primitive  condition,  while  the  cases,  of 
which  many  have  been  recorded,  in  which  diclinous  plants 
have  produced  hermaphrodite  flowers — such  as  the  papaw 
and  pitcher-plant  in  the  Glasnevin  Botanic  Garden  de- 
scribed bjr  Dr.  Moore— would  be  easfly  explicable  as  the 
results  of  atavism,  i.e.,  of  reversion  to  a  former  hcr- 
maphfodite  condition.  On  the  other  hand  Mr.  Darwin's 
suggesdoB  (p.  410)  that "  if  very  simple  male  and  female 
flowers  on  the  same  stock  each  consisting  of  a  single 
stamen  or  pistil,  were  brought  close  together  and  sur- 
nmnded  by  a  common  envelope,  in  nearly  the  same 
manner  as  with  the  florets  of  the  Compositee,  we  should 
have  an  hermaphrodite  flower,*  offers  very  considerable 
morphological  difficulties.  As  a  fuithcr  artjirr.cnt  that 
die  flower  originates  like  the  fcuclification  of  Sela^ineliOf 
by  the  sexual  spedalisatfon  of  adjacent  latenl  appradages, 
one  may  point  oi:t  that  the  early  Stages  in  the  develop- 
ment of  macrosporcs  and  microspores  arc  indistinguish- 
able, while  in  flowering  plants  there  is  a  reminiscence  of 
this  in  the  case  of  ovules  occasionally  being  polleniferous. 

Difficult  as  it  is  to  resist  discussing  the  suggestions 
which  everywhere  present  themscKcs  in  this  most  intc- 
nsttng  book,  the  limits  of  a  review  compel  mc  to  stop,  I 
will  merely  point  out  that  here,  as  in  so  many  cases, 
investigations  undertaken  from  a  purely  scientific  point 
of  view  arc  not  without  their  practical  utility.  The  pre- 
cise conditions  which  Mr.  Darwin  has  ascertained  as 
sufficient  to  fix  in  a  fleeting'  variety  any  particular  quality, 
will  be  of  the  last  importance  in  the  hands  of  cultivators. 

Jnst  two  centuries  before  the  date  of  this  book  Sir 
Thomas  Millington,  at  Oxford  (1676),  laid  the  foundation 
of  this  branch  of  investigation  by  assigning  to  pollen  on 
lheorot:i:al  .^rounds  its  hitherto  unknown  function.  This 
it  only  remained  for  Bobart,  in  the  Oxford  Pbysick  Gar- 
den, to  experimentally  verify  (1681).  Sdenoe  is  the  pro- 
perty of  no  nation,  nevertheless  one  may  feel  some  pride 
that  the  tirst  and  the  ia&t  of  the  capital  discoveries  that 
have  been  made  in  respect  to  |)lant  ft  rttUaatloabelmig  to 
Englishmen.  W.  T.  Thiselton  Dyer 


OUR  BOOK  SHELF 

Bulletin  des  Sciences  Math('in,i!i(fues  el  Astronomiques. 
Tome  dixi^me.  Mars- 1  u  in,  1876.  (Paris  :  Gauthier- 
ViUars.) 

We  have  no  mathematical  pnblicatioa  in  this  country 
covering  quite  the  same  graond  as  this  admirable  ButUHtu 
Indeed  we  hardly  think  such  a  journal  could  survive  the 
issue  of  half-a-dozen  numbers  here.   The  late  Mr.  T.  T. 

Wilkinson,  in  an  interesting  series  of  notices  of  "  Mathe- 
matical Periodicals,"  ptoints  out  that  such  periodicals  have 
"  formed  a  distinguishing  feature  in  our  scientilic  litera- 
ture for  upwards  of  a  cenlnry  and  a  half,"  and  quotes  a 
remark  of  Prof  M,i'.  fair  ./:,/;',■■'.  A'.:.,  vol.  xi.)  to  the 
effect  that  "a  certain  degree  of  mathematical  science^ 
aad,  indeed,  no  incottsidcrabk  degree,  ii^  petlmp^  mora 


widdy  diffiised  iit  Eogiaad  than  in  anv  otlwr  country  of 
the  worUL*  These  obsecvatioiis  have  lefeience  principally 
to  such  journals  as  the  Ladys  and  Gentleman's  Diary. 

A  very  limited  circulation,  we  fear,  rewards  the  editors 
of  the  Quarterly  Jeiirnal  of  .Mathemati.  s  .md  the  Mes- 
scHi^er  of  Matkemiitici.  Nor  do  wc  think  the  st.ite  of 
thin;.^s  would  be  <;rcatly  altered  if  such  a  publication  as 
the  one  before  us  were  started  here.  The  division  is 
mostly  a  triple  one —  a  review,  or  reviews,  of  new  mathe- 
matical works,  followed  by  an  analysis  of  the  contents  of 
current  mathematical  puUicatioos,  occasionally  8apple> 
mented  by  an  original  paper. 

In  the  March  number  we  have  a  long  account  of  Dr. 
Lindemann's  edition  of  Clebcch's  "  Vorlesangen  iiber 
Geometrie"  (ersten  Bandes  enter  TheilX  a  review  of 
Rear-Admiral  Sands's  "  Astronomical  and  Meteorologi- 
cal Observations"  (1871,  1872),  an  analysis  of  Dr.  Giin- 
ther's  "  Lchrbuch  der  Dcterminanten — Theoric  fiir  S'u- 
dircndc."  Wc  have  aiso  in  this  and  the  other  numbers 
descriptions  of  the  contents  of  I'M-llavitis'  Kivisla  di 
Giornali,  Catalan  and  Mansion's  .\\>n-.'elU  Ccrre.ip^nd- 
ance  Mathematique,  .\!  itkein  iti^chc  A)t>uilen,  Gt.'rnale 
di  MatematicJie,  Monatsberichte,  and  like  periodicals. 
Just  noticing  the  interesting  discovery  that  the  Gaos* 
sian  logarithms  (logarithmes  d'addition  et  de  sous* 
traction)  were  first  treated  of  by  Leonelli  (Avril  No., 
p.  164),  bis  work  having  been  translated  into  Gorman  la 
1806,  aad  Gauss  havmg  published  his  table  in  Zaeli's 
MoHottiehe  Correspondenz  in  1813,  we  pass  on  to  two 
notices  of  mathematical  histories.  M.  E.  noefiet's  "  His- 
toire  de^  Math^tnatiques,  depuis  leurs  Origines  jusq'au 
Commencement  du  .\IX*  Si^clc"(Mars  No.),  comes  in 
for  strong  condemnation.  At  the  end  of  the  critique  we 
read  "  nous  terminerons  cette  analyse  en  exprimant  le 
ddsir  de  voir  bientot  paraitre  dans  notre  langue  un 
ouvrage  sur  I'histoirc  des  math^matiques,  dcrit  par  un 
mathdmaticien  avec  tout  le  soin  que  i(Sclame  une  tiche 
aussi  difficile  et  s'adressant,  nnn  a  tout  Umcnde,  mais  i 
ceux  qui  ont  intirc-t  ;\  cunuiitre  cede  bistoire  et  que 
leun  dUides  mettent  k  m£me  de  la  compreadre."  The 
importance  of  HankeFs  **  Zur  Gescbichto  der  Mathcmattk 
im  Alterthum  uad  Mittelalter  *  in  the  eyes  of  the  editor 
may  be  gathered  from  the  liict  that  the  notice  of  it  takes 
up  thirty-four  pages  out  of  the  forty-eight.  Judjiin^^  by 
the  extracts  and  comments  the  work  is  one  of  much 
research,  originality,  and  interest.  "Tel  est  le  rifium^ 
bicn  incomplct  du  remarquable  volume  dont  nous  avons 
cherch^  ^  rendre  comjite.  Noui  esperons  q  ic  rc  que 
nous  venons  de  dire  suffira  pour  engager  lous  ceux  qui 
s'int«5ressent  i  la  science  a  lire  le  livre  de  Hankcl,  et  pour 
en  fairc  d(5sirer  une  traduction  dans  notre  langue."  Is  it 
too  much  to  hope  that  now  we  have  living  amongst  us  • 
mathematician  whose  "  great  hist0ric.1l  treatises  are  SO 
suggestive  of  research  and  so  full  of  its  spirit "  this  country 
will  produce  a  work  to  rival  M.  Hankel's  7  If  it  is  too 
much  to  expect  then  we  hope  some  one  will  do  for  ns 
what  the  writer  in  the  BuaOim  deaint  for  his  ova 
country. 


LBTTMBS  TO  THE  EDITOR 

[The  EdUor  im  mt  hMUmifn^fmSUtM'Phaamt'^in^ 
by  hit  itrr^fuiitHtt.  N<Stkir  **m  it  tmiirtaht  it  nhmt, 
«r  tt  ttm^tmi  with  the  mUm  r^uM  mamutt^tt. 
Nt  mUttU  tahm  of  aHtmymms ttmmm»ltaHmt.'\ 

The  Obsidian  Cutlera  of  Melos 

DitRLvr.  a  tour  in  Greece  in  the  past  summer  I  obtained  a 
small  number  of  stone  implements  chiefly  from  the  Island  of 
Kythera  (cerigo)  and  the  hthmus  of  Corinth,  consisting  of 
•  few  com-cnishcrs  or  rounders,  and  some  celts.  The  latter  atO 
particularly  clumsy  ana  very  thick  in  section,  and  are  ustiaUy  a 
beach  or  torrent  pebble  of  Fuiiablc  form  ground  to  a  5f^1tnn 
ec^,  and  sometimes  roughened  by  peeking  at  the  other  extie- 
nuty,  as  if  to  aflbid  a  tamtt  tgrnf  me  the  aind.  Their  dwpe 
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■rtiW  them  imsuitable  for  imertion  into  a  handle  except  where 
dM  iapleiDCBt  i*  nnall,  «ad  here  the  roughening  is  absent.  I 
ako  eWiiiwid  a  laice  naznber  of  the  obsidian  cores  aod  flakes 
hon  the  blaitd  of  Mdos,  which  are  familiar  to  most  ooUecton. 
It  to  «B  these  latter  objects  that  I  shall  make  some  observations. 

Ob  Cnmining  a  series  of  these  flakes  I  found  a  small  number 
of  them  which  pceaeoted  a  singular  wavy  pattern  down  the  badi 
ridge,  which  hai  cmdeatly  been  produced  by  alternate  pressure, 
'or  aaaiiesof  laps  adminMlcied  by  some smiill  tattiweat like  a 
panch.'  I  kavasinctpiaeaNd  some  Boie  corn  and  JIaksa  with 
the  vietr  o£  fmsmining  the  qaestioa  nm  cnreAiUy,  aad  have 
been  fortunate  in  ssaumg  mwm  interesting  eridenoe  fxam  them. 
Out  of  a  total  of  330  obiidfaia  fiskct  caataeiXhave  foand 
39  which  have  this  BMiliiBg  with  moM  or  iMadbtiaetBeis.  In 
■naay  cases  the  working  is  extremely  ndc^  lh«  alleiiiate  chipping 
wide,  smggling,  and  uneven,  and  the  death  of  the  dcprc&iion 
aadgcaenTdmacterof  the  JiaetBN  m»  m  to  sqggsst  con- 
sidciahb  wUeaoa  is  Iha  hhm  irindi  pmdaeed  lb  la  other 
cases  die  dilppioig  b  flatter  and  Aalhwer,  but  still  not  «eiy  even. 
Bat  b  a  very  linrdoieespedBWBB  the  chipping  is  so  even  and 
scgalar  aa  to  prodaco  a  pattern  not  aawoidiy  of  the  menu* 
Jattuesof  Bomeof  the  "  crimped  "  DanUhd^nm. 

On  wremining  a  seriesof  small  cores  I  was  denghlcdto  find  on 
a  few  of  then  traces  which  leave  no  doabt  tint  due  cwioua 
roarkinv  waapradnoed  itfort  the  flake  was  detached  from  the 
core.  In  adwiioB  to  the  beautiful  parallel  fluting  for  which  dw 
Greek  cores  are  remarkable,  I  have  found  one  ndge  in  some  of 
the  cores  (in  22  out  of  125)  worked  up  into  the  setrated  edge  and 
ready  for  the  blow  which  should  have  ddachod  dm  flahfc  I  have 
only  had  the  good  fortune  to  find  in  one  inslaaca  a  flaltt  still  m 
liiu  on  its  core  whose  chipping  will  compare  with  the  bestspeci> 
mens  in  my  poiscssion  of  detached  flakes.  Indeed  on  some  of 
the  cores  the  working  is  so  rude  as  to  form  merely  a  jagged  and 
irregular  linobMcad  of  the  beautifully  clean  ridge  of  the  orili- 
nary  n.tking ;  and  without  the  evidence  of  the  other  flakes  ai>d 
coics,  I  should  not  have  been  able  to  faMerpret  the  intention  of 
the»e  ruder  specimens. 

There  is  another  form  of  working  to  be  observed  on  a  ceriain 
Bombcr  of  the  ot  sidian  flakes.  They  have  in  many  cases,  by  a 
series  of  very  delicate  and  flat  cihippings,  had  their  liack  ridge  so 
modified  or  removed  as  to  present  a  blade-Iike  sutfacc.  In  some 
cases  this  extends  over  the  ^vhole  of  the  back  of  the  flake,  in 
others  (where  it  has  been  a  double-ridged  flake)  the  chippirg  is 
■terdy  enough  to  remove  one  ridge,  making  a  tilade  like  one  of 
our  own  dinner  knives,  thinner  at  the  cutting  cd^e  than  on 
the  blunt  back.  The  intention  in  this  case  is  very  evident,  being 
merely  to  increase  the  cutting  powers  of  the  flake  by  removing  aU 
impedimenu.  Here  again  the  chipping  was  ofliemlaMle  the 
flake  was  slill  in  situ.  I  have  two  or  three  cores  with  one  siile 
flatteaed  by  the  removal  of  several  lid^es,  and  awaiting  cinver- 
rioa  inlo  a  knife- blade  by  a  bluw  which  never  descend^. 

Tfae  ase,  however,  of  tlie  flakes  with  the  serrated  back  ridge, 
to  more  questionable.  It  i.<,  I  think,  not  possible  to  suppnsc 
that  the  worlking  in  this  case  was  put  there  as  a  mere  piece  of 
ornamental  cutlery,  although  the  smiilar  crimping  on  the  Danish 
dancers  was  certainly  to.  In  the  best  Melian  fUkes  the  worldng 
to  certainly  highly  ornamental,  but  such  specimens  are  some- 
what exceptional,  and  in  the  majority  of  instances  tlic  working 
cannot  be  considered  ornamental  at  all,  and  evidently  does  not 
aim  at  nicety  and  symmetry.  Hence  we  may  reasonably  con- 
clude lliat  the  purpose  of  the  working  was  utility  in  the  first 
instance,  and  ornament  only  incidentally.  I  think  there  is  little 
doubt  that  these  serrated  Hakes  were  manufactured  to  serve  the 
double  purpose  of  a  knife  and  a  saw  (rasp,  or  file),  and  they 
would  be  by  no  means  inefficient  tools  in  expciienctd  hands. 

1  am  not  aware  that  attention  has  been  caUed  to  ihtse  [lecu- 
liaritics  of  the  Greek  obsidian  flakes — or  indetd  that  they  t  .we 
been  hitherto  observed  at  all  :  and  I  have  therefore  thouj;ht  it 
worth  while  to  offer  some  account  of  this  iiiterc,-f '.ng  in>  ;iiicc  of 
obsidian  manutjcture.  1  am  not  .iwarethat  any  siniit.irly  worked 
flakes  hive  I'ccn  rfiscovered  in  >fexico  ;  anil  I  should  be  much 
intcrestel  if  .iiiy  i-f  your  rc-iiUrs  c-,\:l\  c  ir^c:  mc  on  this  poinr. 

It  is  ^Milh  p, nirkint;  that  there  arc  -.cveral  ijuali-ies  of  Greek 
oV'sidian.  The  Mackcst  and  most  heau'-iful  i^  ijlo-'^y  and  lustrous, 
but  will  l  y  no  means  compare  wiLl»  the  cbUdian  of  Mexico  in 
these  (.articular^.  Greek  obsidian  has  nearly  always  .in  under- 
tone of  I'paque  green.  There  is,  however,  a  quality  which  is  a 
diill  leaden  grey,  slightly  lustrous  only,  and  less  vitreous  in  its 

>  Mr.  John  Fv:ir.«,  to  whom  I  ihowed one  of  ihese, I* of  aptum^t lh« 
m.^rkin^  h.i\  Ix-rn  jjro<!ucc<l  in  ihc  second  of  thetWOSmyS  SSIIBSSlld,  Vtt., 
by  blows  administered  by  a  snudl  ae*  or  pttnch. 


composition.  It  bnaka  trifh  the  saae  fiactue  m  the  man 
lustrous  qualities. 

When  the  flain  to  trimmed  very  Rne,  it  is  fteqaeatly  trans- 
parent, and  i£  held  to  a  strong  light  presents  a  beautiftil  grey 
and  Uack  **  bdidled"  tcxtero. 

The  Gitdt  ooffii  an  all  of  small  siae^  the  longest  which  I  have 
seen  being  jot  under  three  inches ;  but  I  have  one  flake  which 
mcasares  31,  and  a  few  whidi  varv  between  that  and  three  inches. 
OneBwatcacoptioiMl  spoetaMB^  bowavar,  whidiis  quite  unlike 
any  of  dm  Others  and  to  wcathaad  on  hoth  aides,  measures  4I 
inches  by  i|  breed,  has  a  fongfa  cestial  li^pk  a  laige  bulb  of 
peroiasioB,  aad  to  m  aMdoaaTdlfckaeBS  f  wA.  I  have  sonw 
shorter  fi^mcals  approadiing  the  mne 

It  will  not  has*  escaped  tnenotiee  of  naay  lesdefs  that  Or. 
Schlieman  fimnd  a  numlierof  ohsidian  *' Uades  "  (flaket,  no 
doubt)  in  one  of  the  last  opened  of  hto  tomba  at  Mykenx,  together 
with  twenty- five  amnr-neads  of  flhit.  FMitse  disammai  in 
Gtceoe  will  famish  additioaal  praofii  of  the  guml  tueof  thto 
material  in  early  time*,  and  I  have  little  donht  that  Meloe  lerved 
as  the  "SbeffidfofCreeec^  hi  dw obsidian  trade:  Ihadof* 
self  the  fortune  to  pick  np  a  small  fa^paait  of  d»  — Htrnfft 
amongst  the  ruins  of  Tliyns. 

I  have  ptaeed  the  aerita  of  flakes,  cores,  te..  In  CfaaitaAeaae 
Muaeam,  when  th^  can  be  icon  by  anyone  «Hm  fa  btenatad  in 
them.  Gbrau>  8.  Davih 

ChertethoBse^  Godalming 


Ocean  and  Atmospheric  Currents 

In  a  clever  article  in  the  Qnarleriy  Review,  on  the  geo- 
graphical and  scientific  results  of  the  Arctic  expclitiun,  which  I 
have  read  with  great  interest,  the  following  (xassage  occurs  : — 
"  The  pol.ir  streams  flow  southward  as  surface-currents  as 
long  as  ihcy  remain  undtr  the  influence  of  northerly  winds. 
When  they  re.ach  the  rcf^ion  of  soulh-wcstcrly  winds  they 
di*>appcar  utuler  the  warm  wafers  uf  the  Gulf  Stream.  And 
this  lor  (he  simple  reason  that  in  each  inslauce  tlic  stream,  as 
Sir  George  Narcs  »ays,  will  lake  the  line  of  least  resistance.  In 
the  case  of  a  stream  goin^;  before  the  wind,  this  wiU  be  on  the 
surface ;  when  going  against  the  winilj  the  linf  nf  Irait  Uf sisfanf n 
will  lie  some  di-stance  below  it." 

It  i>>  leiLiinly  very  clever  of  ocean  currents  to  dip  below 
the  surface,  when  they  meet  with  a  foul  wind,  but  ihat  they 
do  so  rc'juircs  jiroof,  especially  .as  ihc  warm  current  in  the 
Nortli  .\tlantic,  bound  prtsumihly  from  the  cquatoiiai  to  the 
North  I'l.lir  rr;;ions,  makes  a  detour  all  alon^;  the  nortli  coist 
ol  iii>uth  .XuiPdca,  dellectcd  by  the  north-e.vst  trailc  when  it 
might  apparcn'ly  have  accomplished  its  purpose  so  much  more 
directly  Liy  the  simple  expedient  of  dipping  beneath  the  surface. 
I  would  beg  to  suggest  that  the  disipj.earan;e  ot  the  pular 
ttroanis  ui.dt-r  the  warm  waters  of  the  ('.iilf  Stream,  as  indicated 
liy  the  writer  in  the  tjwtitttly,  U  to  iie  accounted  lor  in  a  lar 
Mmpler  manner,  vi/^,  because  owin^  ;o  the  high  temperature  ol 
ihe  Gulf  Stream  in  the  latitui'e  where  this  particular  phenomenon 
takes  place,  it  i$  lighter  than  the  ireslier  but  far  colder  water 
of  the  polar  stream. 

While  I  regret  to  difler  from  .Sir  Geo.  X.ires,  backed  by  so 
p'cal  an  authority  as  Mr.  CroU,  I  must  question  the  possibility 
of  wind  piling  up  water  to  any  great  extent  either  on  the  surface 
of  llie  r,|>en  ocean,  or  even  in  iniire  cut;fined  w.»ter,  of  either 
great  or  uniibrm  depth,  as  the  water  will,  under  those  circum. 
stances,  re-oitabltoh  its  eqwUbiiBa  by  tanning  off  behnr  the 

surface. 

\Vl-  'r.ntAv  that  in  both  the  polar  and  equatorial  baslM^  Wa 
have  lar^c  \olumcs  of  water  cun^tan'ly  running  in  at  the  bottom, 
or  in  case  some  of  my  readers  may  disagree  wtth  me,  with  refer- 
cni  o  I J  the  jfolar  basins,  I  will  put  it  more  guardedly,  and  say 
at  sumc  distance  below  the  surface  ;  these  currents  must  displace 
on  the  surface  a  body  of  water  exactly  equal  to  their  own 
volume,  and  this  body  of  water  must  aeeeasarily  run  off' in  that 
.  direction  in  which  it  mccu  the  least  restatanoe.  For  the  sake  of 
brevity  I  leave  out  the  consideration  of  evaporation  and  piedpi- 
talton,  which  bear  a  very  «aaU  proportion  to  the  largo  vohtnw 
of  these  currents. 

I  have  in  a  previous  paper  pointed ont  that  **Haavier  water  Bov* 
ing  continnously  fraa»ai.liicher level  (fA,  in  the  case  of  the  ooeen 
from  the  surface)  into  tiw  bottom  of  any  basin  of  lighter  water 
mustdisplaoeandiatoeabody  of  watereq^toiu  own  voliune. 
The  lighter  water  will  jait  aa  sorely  be  UAed  and  buoyed  upwards 
by  the  heavier  water  as  a  shi&  a  piece  of  corlc,  or  any  other 
snfaetnca  having  a  lem  specinc  gravity  than  water*  aad  triiM 


Digitized  by  Google 


334 


NATURE 


{Fed.  15,  1877 


this  lighter  mtar  it  niMd  above  thelevdof  tttom  buia  it 
will  mtnratlxlioiroffintbaiKnetiaiiiiiwUcililtawcM^lMit 


To  conclude,  I  argue  that  while  Um  wind  undoubtedly  Id- 
UMBcea  the  direction  taken  by  comb  eunali^  difiennee  of 
cnvlly,  Mid  not  wind,  ia  the  pcnciiMl  pmaoter  of  tiwoi.  The 
perfect  agreement  between  tm  two  tfAeat  of  ooeaa  and  atmo 
spheric  correnti  alluded  to  in  the  Quarin  fy  is,  in  my  opinion, 
to  be  accounted  f' r  'mm  timUar  caaies  producing  similar  efTecU. 
^  How  can  ti.i  .  ,  influence  ocean  currents  running  fcr  thou- 
■ands  of  miles  below  the  surface,  or  how  can  they  influence  the 
dllCCtion  of  the  lower  strata  of  surface  currents  ranging  i>ay  from 
to  600  Icet  in  deptb,  the  latter  being  the  depth  of  the  Gulf 
I  oir  Hnttena  ?  Dicar  Mvxsat 


Mr.  I):(.!.y  Mi  rkav  (vol.  xv.  j>.  21^4),  in  cummon  with  a 
^riat  iiuml'cr  of  nicttnriili 'ijis;.!;,  mainiiiins  tliat  the  surface-trades 
have  cutnc,  as  upptr-currtut-,  from  tlic  Arctic  and  Antarclic 
legiom,  and  that  tl.c  pieviuiinj;  «>.  s't-rJits  nf  the  cxtm  tropical 
regions  have  come,  as  u|.['t.'t  cuitt:it%  in  t:i  tliu  i.'|iij'Mr,  without 
intermingling  their  volume  in  the  riisttict  of  the  tropical  calms. 

He  argues  that  this  must  be  the  case,  because  the  surface- 
trades  on  the  interior  l>ordcrs  of  the  tropical  calms  differ  irom 
the  westerlies  on  the  exterior  tjorilers  in  their  dcglMI  of  dnCtli* 
city,  and  of  saturation,  and  in  other  particulars, 

I  regard  this  an;unieut  as  incontcstably  sound,  provided 
always  that  no  objection  can  be  taken  to  the  assumption  on 
which  it  rests.  That  assumption  may  thus,  as  1  conceive,  be 
fairly  stated  :  "  Atmoapheric  currents  dilferuig  greatly  in  cha- 
racter mot  hcve  tnmikd  froB  widdy  dirtnt  teglom  of  the 
globe." 

This  premise  is  plausible,  and  the  objection  which  I  have  to 
offer  to  it  rests  ujjon  a  tact  which  is,  unfortunately,  obscure,  and 
wliich  has  rccetve<I  very  little  attention. 

,^ome  li^ht  is  frequently  tlirown  on  the  more  geneial  and  per- 
manent atmospheric  circui.itMn  <A  oiu  globe  by  the  analogy  of 
the  local  and  tcmporar)'  system^  uf  circulation  which  we  examine 
in  our  own  lali'udes.  Now  the  most  h><:al  currents  often  differ 
very  rcinarlvably  in  char-ictcr  .ice  rtlinm  to  ilie  diicction  in  which 
they  iiiDvc  :  <-.  ;,-.,  the  casltrly  wim'-,  l.  li  i  ;-.  the  south  liordcr  of  a 
iinall  aiilicycloiic,  if  pursued  for  a  very  limited  cliitancc  into  the 
district  in  which  they  be^;in  to  travel  fKnn  .he  s'  ulli,  iire  often 
found  to  have  undc-rfjone  complete  ch.m^c  in  thr  u  cleitncal  con- 
ditions, in  the  ;t  jicul  i<l  the  clouds  w  hicli  they  e  .try,  iu  their 
humidity,  in  their  amount  t  f  c/one,  an-1  tinally  even  m  their 
elTeets  on  the  animal  fmme.  .Still  more  ciii:.  jriiiru;ry  ntr  ilic 
alterations  often  noticeable  in  the  ihi7crent  s(;;riu  nts  oi  vi  ly  hx.il 
cyclonic  circulations.  In  the  case  of  :!jc  >:iiai;t  st  >ci  'Jini  .ry 
depressions  I  have,  very  frequently  indeed,  Ih-cii  struck  !iy  tlie 
wonderful  alteration  in  the  teveral  atmoiphciic  cunditi'  ius,  ami 
especially  by  the  reversal  of  the  electrical  ctjnditiuns,  wjjich  im- 
nwdialely  attends  the  springing  up  of  ■  northerly  breeze,  when 
tbe  buometric  minimum  has  passed  to  the  cati.  This  breeze, 
ia  PMUqr  of  these  examples,  occupies  a  very  short  as  well  .as  very 
fbeltj  and  is  only  of  a  few  houis'  duiation.  \Vh.xt  is  more 
—*',  ItiaWttlly*/  very  limiUd deftk.  The  synchronous 
npp»«HKnt  flfawrvatioins  at  which  I  have  been  for  some  years 
•t  woiIe,  fMim  that  in  many  instances  of  very  local  depressions 
tte  dRM  limvda  bam.  •ontherly  or  wetrteily  [H>tnts  lor  many 
IflanU  sUm  of  tbe  nnall  depression,  as  well  as 
,  mr  %  in  nmo  cmcs  very  siighily  affected,  in 
odMtt  abtolotely  nuSeded,  by  the  limned  dicnlation  at  the 


Until  dMidbra  it  can  be  diownfinoontnuliction  to  what  is 
1  hf  thb  fact!  that  oar  noit  local  eurrcnU,  if  diflTerine  in 
r,  bam  ttavdlcd  to  ns  at  a  great  devntion  from  very 
and  veiy  low  latitBdM  respectively,  I  cannot  Ulheito  regard 
Mr  DifW  Munrnv^  i«nonta«  w  teniiUac  an  "ahwhile 
pmof "  of  tht  SDuteeB  of  Us  fMMtttOO. 

From  Mr.  Mvphy's  criticisms  on  my  former  argument  I  do 
not  retire,  as  Mr.  Digby  Murny  may  possibly  complain  that 
Ibave  done  from  nydiicnHion  with  btaMdf,  bahindaveUof 
cunu,  aikertheconvcideDtlidiiaBoftbe  Hoaeriekcfoes.  But 
as  I  have  alreadv  staled,  ay  afKtmeatwillt  Us  view  that  "the 
imperfection  of  the  Aretie  aaeonpand  with  tfio  Antaicticdcpres- 
aion  iadne  to  the  amoimt  of  fauid  in  flit  ngillMni  benriinhem" 
(though  difiEiniiig  from  him  as  to  the  Htm  of  dw  mMm 
betwocnthecaaaeandthe  dreet)^  ititpcihape  haidlvneeeMatv 
far  na  to  aarthat  Iraaa  Ut  pniniillon  ia^ATOU  (vol  sr. 


fc3t3)  X  am  bomd  to  dissent.  I  do  not  think  that  ott  Mr. 
urplqr^  liypodietical  glob^  poaNseed  of  an  atiaoapheio  eon. 

taining  no  aqueous  vapour,  the  cm  rents  would  "aetaainoiw 
actual  atmospiiere,"  or  in  a  manner  at  all  aoalogons  to  tint 
which  he  describca.  Ootids  point  I  am  afraid  we  mast  ama  to 
difl^i  r  for  the  preient  W.  Cumint  uv 

Febnai77  '—— 

Aofotie  Uchto 

Have  the  aurotk  lights  been  atodied  in  regard  to  their  rela- 
tions with  changes  in  the  weather?  From  casual  ofaaervations 
made  during  the  last  twenty  years  it  would  appear  that  there  am 
at  least  two  distinct  kinds  of  light  so  cU<sed.  One  is  brilliant 
and  transparent,  of  a  white,  yellowish,  bluish,  or  yellowish.ml 
colour:  while  the  other  is  semi-opaque  and  of  a  bloody  red 
colour.  The  latter  generally  seems  to  be  coosidered  in  Ireland 
a  forerunner  of  bad  weather,  or,  to  quote  a  Connemaia  shepherd, 
"  Them  Uoody  lighu  are  bad."  Tbe  fait  Jdnd  generally  appear 
as  intermittent  pencila  of  light,  that  raMenly  appear  and  sud- 
deaty  diwqppear.  Usually  they  proceed  or  radiate  from  some 
place  near  uenoilh  of  the  horiaon}  fantX  have  oAtnaeen  tbeai 
break  from  a  point  hi  the hewWfcthiapohit net b^h^^l^>^iolyBy 
but  jumping  aboot  withm  etittiM  Hmlti.  ThafariHlant  aarora  of 
i-cpicatber,  i8]nkwaaone  of  the  biter  class,  except  that  the 
centre  of  dinenioB  tna  not  a  poiaL  bnt  an  trreguh^r  figure, 
sometimes  with  time  Mu,  hot  dwngwn  to  four  and  five-sided. 
Itbcganasmysaaarlhoaoitb  hoiiiM  and  proceeded  up  into 
the  heavens  inn  KMlth«Mith4aitdireeth».  Soeactimes,  however, 
these  lighu  oooor  u  nddcnljr  Aaahipg  dondt  of  light,  tike  Aoae 
of  Joly  ifthHl^irfddiwaraorawhitecalaaribHtatolhMrthna 
I  uve  seen  mem  of  bhw  and  leddUh  ydlow.  Ifflbdnmof 
lights  are  watched  bio  digrVgbt  thqr  ■PPMV  lo— what  liko  laiat 
ray)  of  a  rising  tan.  One  monriag  wUie  tmadiipg  in  WeM 
Galway,  m  the  tai^g^  they  were  veiy  l)filliBnt»  and  qnte 
frightened  On  driver  « the  car,  who  thought  the  inn  wai  foiag 
to  rise  to  tte  waidi  faistead  of  at  the  east. 

ThsMOoad,  or  bloody-red  light,  nsnallf  occurs  in  donda  float, 
ing  in  one  direction  up  into  the  beaveas,  but  oAen  depmned 
over  a  portion  of  the  sky.  1  have  never  seen  them  oomiog  from 
the  eastward,  and  only  on  a  few  occasions  from  dm  aoathiinnd, 
they  generally  prooeeding  from  the  west,  north'Wcat,  or  noith. 
If  both  kinds  of  light  occur  at  the  same  time,  the  second,  wbQe 
passing  over  tbe  finl^  ^m  theoi.  If  the  second  chut  are  watdied 
into  daylight  th^  appear  as  dutyniiitydonds  that  suddenly  form 
and  disapoear  without  your  being  alila  to  say  where  they  canae 
from  or  when  they  went  to,  or  as  a  queer  liary  mist  over  a  por* 
tiun  of  the  iky  that  suddenly  appears  and  disappears^  or  as 
misty  rays  praeeeding  from  a  point  in  the  boiison,  Genenlly 
when  these  douds  oeeur  there  u  a  bank  of  Made  doada  to  the 
westward. 

This  season  baa  been  very  piolific  in  auroric  light,  as  there  have 
been  few  nights  since  the  ist  of  October  last  in  which  thejr  did 
not  appear,  sooietimes,  however,  very  faint.  Generally  they  vreio 
lights  of  the  second  class,  but  on  a  few  occasions  there  were  a 
few  rays  of  the  first  associated  with  them;  on  wet  nights  they 
made  the  rain-clouds  or  mist  of  a  reddish  purplith  colour  ;  tinu 
of  which  could  l>e  seen  in  some  of  tbe  excessively  dark  nights  wc 
had  in  November.  On  many  occasions  they  weic  late  in  the 
night,  lici::,,-  very  common  and  bnlliant  during  the  "dark  daya* 
of  December  u  few  hours  before  dawn  (about  five  o'clock ).  1  have 
watched  them  carefully  this  season  to  see  if  vt  e  liad  a  chance  of 
fine  weather,  but  each  time  we  had  a  fine  dear  day  tlicy  ap- 
peared also  and  the  weather  broke  again.  Last  week  I  cniy 
saw  white  lights  of  the  first  class,  very  faint  on  two  nights,  but 
the  weather  has  not  cicaied  yet.  It  has,  however,  become  sen- 
sonable,  as  wc  have  had  showen  of  sleet  and  snow,  while  pre* 
viously  it  was  like  spring  weather,  the  tNCi  aU  budding  onf, 
innumerable  birds  sing^g  moming  and  rsralng.  and  fltea  and 
w^ps  flying  about.  G.  KbWKV  KinahAM 

Ovoca,  January  27 

On  the  Sense  of  Hearing  in  Birds 
Tub  seme  of  hearing  is  doubtless  of  much  assistance  in  dis- 
covering the  food  of  such  birds  as  the  icansoies— to  wit,  wood- 
peckers, creeixrs,  wrynecks  and  the  like,  which  fectl  oa  insects. 

On  one  occasion,  in  a  Canadian  forest,  whilst  seated  close  to  a 
rotting  pine  trunk,  I  hewd  distinct  scratchings  in  the  interior,  as 
if  mko  wan  nibhting  the  wood^ 
■mnenna  lai^  whne  hme  ef  41 
fbttd  bnri^  emphwwd  In  ™**'™g  their 
  .  -  ffliedeea|«di 
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'  Now,  while  thes«  toon  is  were  kudible  to  hunui  ttxs,  it  may 
be  &ir1y  believed  that  they  woald  have  bcm  Wdily  detected  bjr 
the  woodpecker,  which  mriy  be  often  obicmd  to  halt  suddenly 
on  its  way  up  a  pine  tnink.  This  trait  ia  tlw  node  of  climbin£ 
il  Boticeahle  more  or  lest  in  all  the  iiuectivoroas  climbers,  and 
appears  to  mc  to  be  caiued  partly  by  the  bird  listening  for  the 
sounds  pruductd  by  insects  either  in  the  bark  or  in  the  wood.  I 
nnticcil  this  parlictdarly  in  the  case  of  the  great  black  wood- 
pecker {P.  piUatui)  or  "  log-ccck,"  as  it  is  named  in  Canada.  It 
«Nmld  suddenly  »top  on  iH  wAy  up  a  tree  trunk,  and  aAcr  rc- 
maininj;  perfectly  motionless  for  a  short  time,  commence  tn 
attack  the  bark  and  wood  with  grfat  vehemence.  Every  one 
who  has  travelled  in  North  American  forests  will  have  observed 
how  the  excavations  made  hr  woodpeckers  are  often  confined  to 
one  side  of  a  tree,  or  to  particnlar  titaa'ions.  And  not  only  on 
decayed  parts,  bnt,  as  in  the  case  of  the  extremely  tough  cedar 
( T.  ofcideHtitlis),  where  openings  of  several  inches  in  circumference 
have  been  made  through  tevenl  Inches  of  perfectly  fresh  wood  in 
order  to  reach  the  decayini;  central  layers  where  wood-eating 
beetles  >1cposit  their  eg^  and  the  animal  is  matured.  Admitting 
that  it  may  have  l>een  induced  to  dig  out  the  insect  by  tracini;  the 
external  oj  cninp  inwards,  still  in  the  case  of  the  larvx  the 
wandering  from  its  birth-place,  and  the  sounds  consequent  on 
the  tunnelling  process,  would  assuredly  l)e  heard  by  a  bird  whose 
ears  had  been  trained  to  such  delicate  noi.«cs  through  the  neces- 
sities of  its  mode  of  life.  1  can  therefore  well  believe  tl  a',  aus- 
cultation is  of  ^eat  service  to  such  birds,  and  also  to  nocturnal 
species  in  diicov<ring  their  prey.  A.  Leith  AOAW 

Royal  College  of  Science,  Stephen's  Green,  Doblia 

Tapeworm  in  Rabbits 

I  WOULD  suggest  that  the  tapeworm  lefciwd  to  hf  Mr.  G.  J. 
Roawna  is  like  the  Bothriocephalus  of  man — perhaps  a  species 
of  the  Huae  genus.  This  is  not  supposed  to  have  a  cystic  state, 
bnt  to  be  developed  from  a  ciliated  embryo  taken  into  the 
^atem  on  raw  or  badly-cooked  vegetables,  which  have  been 
watered  by  sewage  from  cesspools,  in  which  the  eggs  will  remain 
nKve  far  months. 

In  the  same  way  the  eggs  of  the  rabbit's  tape- worm  probably 
remain  in  the  animal's  droppings  till  set  free  in  rafai  as  ciliated 
embryos  As  the  rabbit  feeds  on  the  v^etation  watered  by  such 
rain,  there  is  no  difficulty  in  undetStukHng  how  the  embryos 
woidd  teach  his  alimentary  canal.  R.  D,  Turhbr 

Meteor  of  January  7,  10.31  '*•"• 
The  fine  meteor  mentioned  in  Natwrk,  val.  xv.  p.  24.1,  and 
also  seen  by  Mr.  W.  II.  Wood,  p.  305.  was  observed  by  many 
Otiier  pertoos  ;  and  as  your  corresiwndcnt  x'ks  for  another  ob- 
(ervaliOQ  of  iu  the  following  may  be  useful :— "  J.  L.  M'C," 
«rUing  from  nkuef  Hill,  Looflon,  says  :  "  As  near  as  I  could 
jadge,  it  appeared  between  the  stars  Ca»tor  and  Pollux  (a  and  B 
G«Dinomm),  and  its  course  lay  almost  due  north-east,  passing 
over  the  stars  \  and  ^  Un-;v  Majoris,  and  disappearing  a  little 
beyond  the  latter  star.  It  was  of  great  brightness  left  a  tail  of 
(ire  in  its  wake  about  two  d^gvcci  in  length,  and  was  visible 
Moc  ten  seconds. "  This  aceomrt,  compHwd  wMi  tbe  other  two 
lefcrted  to,  stands  *s  folloirs  :— 

U«icer.  Dmation 
Bi^^  Becun  Emlcd      Length  of  in 

RA.   D«cL        U  .\.    lUcl.      path.  netuoi-'j. 

London  153  +  43  -  «»  +  3«  •••  39  -jd^Sf 

W.H.Wood.  I      13B+  5  ...  ito-f  16  ...  $3  ...  S4 

Birmmgham  J        f      *  *  *w 

•  J.  L.  M'C,  ) 
Pttlney  Hill,  [  ...  II3  +  31  ...  §70 +  46  ...  46  ...  to 

London  ) 

From  thc^c  uaths  tlic  radiant  point  COOCS  out  near  y  Eridasi, 
R.A.  58°,  Ded.  S.,  12°,  and  I  can  confirm  this  poritkm  from 
odier  meteors  seen  in  January,  including  one  as  bright  Vestts, 
OB  the  4th,  8.51  P.M.,  which  exhibited  the  same  slow,  haltiae 
iBotioO  as  that  noted  in  regard  to  the  fir.c  one  seen  on  the  7th.  1 
have  md  other  accounts  of  the  latter,  but  they  arc  mostly  vagne. 
At  BetlDOndsey  it  was  seen  at  10.30^  and  described  as  large 
and  KOWrkably  brilliant,  closely  icscmbling  in  size  and  colour 
tbe  Bieleor  which  appeared  on  isepteml  cr  24,  1S76.  iLwasof 
a  bluish  colour,  left  a  long  tail  or  streak  of  light  in  its  wake,  and 
its  oour&c  in  the  heavens  was  from  soalh-west  to  north-east.  At 
10.37  on  evenine  nvcry  laig^  brilliant  meteor  was  teen 

at  Lower  ClaptoB|  ud  tUi^  ao  4o«M^  nSm  to  die  same  objoA 


Mr.  Harrington  (NATURE,  vol.  xv.  .'p.  275) 
bright  meteor,  at  6  p.u..  on  January  19,  but  its  appaiMtplth 
shows  it  to  have  been  dilTerent  to  the  one  seen  by  a  correspcodent 
at  Wolverhampton,  at  6.37,  January  19,  who  writes  that  ha  wit« 
nessed  a  meteor  of  "  unasiial  magnitude  and  brilliancy.  It  moved 
almost  per^dicnlarly,  in  a  southerly  direction,  very  slowly,  the 
time  ooeapud  in  its  pnosge  being  about  sevea  or  eight  seoondi." 

AsUqrIHnni,  Bmtol  W.  F.  DnrmMO 


THE  UNITED  STATES  GEOGRAPHICAL  AND 
GEOLOGICAL  SURVEY  OF  THE  WESTERS 
TERRITORIES  UNDER  DR.  F.  V.  HA  VDEN 

Ex^oraSens  m  1876. 

YXTE  have  been  furnished  with  some  early  notes  upon 
*  *    the  results  of  the  work  of  Dr.  Hayden's  survey 
during  the  pa«t  year,  fimn  wfaidi  wje  make  the  foUowiog 

extracts 

"  For  reasons  beyond  the  control  of  the  geologist  in 
rV.nru'e,  the  v.irioiis  p.-\rties  composing  the  United  St.ites 
r,cnloL;ica!  and  Geographical  Survey  of  the  Territories 
did  not  commence  their  field-work  until  August.  Owing 
to  the  evidences  of'hostility  among  the  northern  tribes  of 
Indians,  it  was  deemed  most  prudent  to  confine  the 
labours  of  the  survey  to  the  completioil  of  the  Atlas  of 
Colorado^  Therefore  the  wnrk  of  the  Mattm  of  1876  was 
a  continttatioD  of  the  labours  of  tbe  three  preceding  years, 
westward,  finishing  the  entire  mottntainous  portion  of 
Colorado,  with  a  belt  of  fifteen  miles  in  m'dth  of  northern 
New  Mexico,  and  a  belt  twcniy-five  miles  ir;  hn-ndth  of 
Eastern  Utah.  Si.ic  sheets  of  the  Physical  .'Vtlas  are  now 
nearly  ready  to  be  issued  from  the  press.  Each  sheet 
embraces  an  area  of  over  i  i.jfX)  square  miles,  or  a  tot.al 
of  70,000  square  miles.  The  maps  arc  constructed  on  a 
scale  of  four  miles  to  one  inch,  with  mntours  of  two 
hundred  feet,  which  will  form  the  basis  on  which  will  be 
represented  tbe  geology,  mines,  grass,  and  timber  lands, 
and  all  lands  that  can  be  rendered  available  for  agricul- 
ture by  iirigatioo.  The  areas  of  exploration  of  the  past 
season  are  located  ia  die  interior  of  the  conUnent,  for 
reoMie  liwm  letttcneBts,  and  anuMw  the  hostile  bands  of 
Ute  Indians  that  attacked  two  of  the  parties  tbe  previoos 
year." 

The  force  was  divided  by  Dr.  Hayden  into  four  parties. 
The  first,  for  primary  triangulalion,  imJcr  Mr.  .\  I).  Wil- 
son, with  Mr.  Holmes  as  artist  and  gcoloRist,  acconipliahcd 
the  survey  of  an  area  of  about  i,<xx>  S(|uarc  miles.  The 
second,  or  Grand  Kivcr  party,  under  Mr.  Garnett  as 
topographer,  and  Dr.  IV  mN-  as  (geologist,  surveyed  about 
3,500  square  miles.  The  third,  or  White  River  Division, 
with  Mr.  Chittenden  as  topographer,  and  Dr.  Endlich  as 
geologist*  spent  forty-eight  days  in  absolute  Add- work, 
and  reports  a  surveyed  area  of  3,800  square  miks^in  tiw 
accomplishment  of  which  1,000  miles  of  travene  were 
made,  while  feity-one  main  topographical  statloos  and 
sixteen  auxiliary  ones  were  established.  The  fourth,  or 
Yampah  party,  conducted  by  Mr,  Bechlcr,  topographer, 
assisted  by  Dr.  White,  geologist,  sur\'eyeJ  about  "ii.ooo 
square  miles.  Thus,  duritig  the  two  months  of  last  autumn, 
these  active  explorers  surveyed  about  i  i,",oo  square  miles 
of  territory  I'that  is  more  than  the  whole  of  the  southern 
or  lowl.-md  riail  of  .Scotl.md)  with  suftkicnt  accuracy  and 
detail  to  permit  of  the  construction  of  a  general  map  on  this 
scale  of  four  miles  to  an  inch,  and  with  contour  lines  at 
successive  elevations  of  200  feet  to  mark  the  main  topo- 
graphical features.  Fortunately  the  geological  structure 
M  of  extreme  simplicity,  otherwise  such  rapid  and  useful 
work  would  be  impossible.  Dr.  Hayden  and  his  asso- 
ciates are  doing  gffbd  seivice  by  maldng  known  in  this 
way  the  main  fdttnres  of  those  vast  territories^  leatdng 
the  details  to  be  worked  out  at  a  Uter  time. 

Among  the  most  interesting  geological  results  obtained 
last  year  arc  some  additional  particulars  rc.^^.arding  the 
brackish  water-beds  lying  at  the  base  of  the  tertiary 
rodks  of  these  western  tenheries.  Three  new  ^ecks  of 
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Umo  were  found,  making  six  in  all,  now  known  to  occur 
in  dioe  atnto. 

**  They  «ce  all  of  either  distinctively  Americaa  types  or 
eloeelyraatedto  species  now  IhrmgiaAinericmn  fresh  waters. 
They  represent  by  their  affintiies  the  following  living  spe- 
cies : —  Unto  efavut,  Lamarck  ;  U.  secnris,  Lea  ;  I/.  i[tb- 
/>(>.fus,  Barnes  ;  I/,  metatuoi  us,  Rafinesque  ;  and  II.  com- 
planatus,  Solander.  They  are  associated  in  the  same 
stratum  with  species  of  the  Renera  Corbula,  Corbicula, 
A'lritinti,  I'iviparus,  (S:c.,  and  which  stratum  alternates 
with  layers  containing  Ostrttx  and  Anomia.  The  close 
affinity  of  these  fossil  Unios  with  species  now  living  in 
the  Mississippi  river  and  its  tributaries,  seems  plainly 
suggestive  of  the  fact  that  they  represent  the  ancestry  of 
the  livine  ones.  An  interesting  series  of  facts  has  also 
been  colwcted,  diowiog  that  sooM  of  tba  M-catled  Aioeri- 
can  types  of  Unto  were  introduced  in  what  is  now  the 
great  Rocky  Mountain  region  as  early  as  the  Jurassic 
period,  and  that  their  ditTerenliaiion  had  become  great 
and  clearly  (khned  as  e.irly  as  late  Cretaceous  and  early 
Tertiary  timcF.  Other  observations  sug>;est  the  probable 
lines  of  geographical  distribution,  during  the  late  geologi- 
cal periods  of  their  evolutional  descent,  by  one  or  more 
of  which  they  have  probably  reached  the  Mississippi 
river  system,  and  culminated  in  the  numerous  and  diverse 
forms  that  now  exist  there. 

"  The  work  of  the  past  season  shows  very  clearly  the 
hannooloat  idations  of  the  various  groups  of  strata  over 
vast  areas,  that  although  then  may  be  a  thickeningor  a 
thinning  out  tH  beds  at  different  points,  they  can  an  be 
correlated  from  the  Missouri  river  to  the  Sierra  Nevada 
basin.  The  fact  also  that  there  is  no  physical  or  palacon- 
tological  brc.ik  in  these  groups  over  large  areas  fiom  the 
Cretaceous  to  the  Middle  Tertiary,  is  fully  established. 
The  transition  from  marine  to  brackish  water  forms  of 
•  life  commences  at  the  close  of  the  Cretaceous  epoch,  and 
without  any  line  of  separation  that  can  yet  be  dctcc  ted,con- 
tinues  on  upward  until  only  purely  fresh-water  forms  arc 
to  be  found.  Dr.  White,  an  eminent  palaeontdogitt  and 
geo1<^st,  says  that  the  line  must  be  drawn  somewhere 
between  the  Cretaceous  and  Tertiary  epochs,  but  that  it 
will  be  stnctly  arbitranrt  as  there  is  no  well-marked  |diy- 
sical  bmrieto  the  summit  oftheBridger  group."  A.  G. 


ALLOY  OF  PLATINUM  AND  IRIDIUM  FOR  A 
NEW  METRIC  STANDARD  OF  LENGTH 

THE  Warden  of  the  Standards  has,  in  his  valuable 
annual  reports,  described  the  steps  which  have  been 
taken  to  secure  new  International  Metric  Standards,  and 
Mr.  Chisholm  has  also  given  abundant  information  as  to 
the  varioos  points  of  interest  connected  with  their  prepar- 
ation and  preseivation.  The  advantage  of  employing  an 
alloy  of  platininn  and  iridium  appears  to  have  been  so  con- 
chunvdy  demonstrated  that  the  French  Chamber  granted,  in 
November,  1875, 360,000 francs  (''Uoo'-)  for  the  expenses 
of  constructing  the  new  International  Prototype  Standards, 
and,  of  this  sum,  357, ;oo  francs  were  requireid  for  the  cost 
of  an  alloy  containir  c:  ik'  pe  r  cent,  of  platinum.and  lOper 
cent,  of  indium,  of  which  il.cy  wrre  to  be  mad[e.* 

The  preparation  of  a  b.vr  lor  :i  standard  of  length  has 
been  undertaken  for  the  Association  G<5od(5sique  Inlcr- 
nationnle  liy  Mt  ssrs.  Johnson.  .Matthey  and  Co.,  who  pre- 
sented the  results  of  ibeir  labours  to  the  Academic  des 
SdenoesoB  December  4  last*  The  platinum  and  iridium 
osed  were  prepared  by  the  processes  of  MM.  St.  Claire 
Devilie  and  Debray,  and  they  were  analysed  in  their  labora- 
toijrbdiDn  fusion.  Mr.  Geotge  Matthey  thus  describes  the 
nettwd  by  which  this  difBcak  task  was  accomplished.  Five 
ingots  were  prepared  by  melting  together  in  each  case  450 
ounces  of  platinum  and  55  ounces  of  iridium.  These  were 
then  cut  in  small  pieces  by  the  aid  of  an  hydraulic  press,  and 
the  fragments  melted  together  and  kept  duid  by  a  flame 

■  Tenth  Annual  Report  ti  llic  Wmtcn  nf  tti«  Sttadwdl^  miv. 
'  Cem/lti  KtHdmM,  No.  aj,  1876,  |i.  i.oyo. 


of  coal  gas  and  oxygen.  The  ingot  obtained  was  lami- 
nated, cut  into  strips,  and  ai;ain  mdted  Into  an  ingot, 
which  appeared  to  be  very  bomogeneoas  and  Ace  mm 

roughness  or  visible  flaws.  This  in^  was  fotftA  into  a 

bar  35  cm.  long,  7'5  cm.  wide,  and  tt's  cm.  thick.  The 
greater  part  of  this  was  repeatedly  annealed  and  rolled 
between  polished  cylinders  of  steel  until  it  w;is  .^lo 
metres  lon.:^,  21  mm.  wide,  and  5  mm.  thick,  which  were 
very  nearly  the  required  dimensions.  Then  a  perfectly 
rectangular  form  was  imparted  to  the  rule  hv  meins  of  a 
'■  dra>;-bench,"  and  the  finishing  was  eflfected  by  a  planing 
machine,  as  the  alloy,  owing  to  its  extreme  hardness,  re- 
moved iron  from  the  plates  through  which  it  was  drawn. 

After  Mr.  Matthey'*  communication  had  been  read,  M. 
St.  Claire  Devilie  gave  the  result  of  a  careful  examination 
to  which  be  bad  submitted  the  bar.  He  found  th*t  the 
alloy  in  the  form  of  an  ingot  has  a  density  3 1  -503  at  u°  C, 
an  oblong  mass  cut  from  the  bar,  was  found  to  be,  after 
annealing,  of  the  density  21 '5 16,  which  showed  that  when 
annealed,  at  a  high  temperature,  the  metal  assumes  very 
nearly  the  density  of  the  fused  metal.  It  was  proved  by 
analysis  to  contain— 

I.  II. 

Pladnam    >^°40      ...  89*42 

Iridiuai    1016      ...  IO-2S 

Rhodlnm    -ig      ...  -16 

Ruthenium   'lo      ...  *io 

Iran        .•>     ...     ...        X16     ...  ^oG 


9990     ...  9996 
From  which  the  following  figures  were  deduced  : — 

Pfoportijn.  ^o'""**- 

riatiiuim  Iridium  at  10 piresnt,    99*33  2i  '575  4'^3 

Itidium  in  excess    0*23  22-38o     0  010 

Khuiilum      o"i8  12000  0-015 

Kuthcniun    010  12  261     o  ooS 

Iran  006      7700  oooS 


9990  4644 
Deiuity  at  0°  C.  calcubted  from  analysis  No.  I.  =  21  510 
„         M         „         „  No.  J  I.  =  21*515 

which  agree  perfectly  with  the  results  of  the  analyses, 
and  with  regard  to  them  it  should  be  pointcxl  oat,  iSaat  it 
is  vwry  diiBcolt  to  purify  platinam  ana  hridinav  and  that 
the  smallness  of  the  amonnta  of  ibodium  and  ruthenium 
present  aflTords  additional  evidence  of  the  care  with  whic  h 
the  refining  was  performed.  It  is  well  known  that  all 
substances  capable  of  being  tempered,  such  as  glass  and 
steel,  change  their  dimensions  in  time,  others  which  be- 
come cryst.iliinc  with  changes  of  temperature,  as  zinc  docs, 
arc  in  the  .s.ime  case.  The  researches  of  Mr. Wild  have 
shown  that  hyalite,  a  variety  of  opal,  appears  to  be  free 
from  this  mobility  of  form,  and  consequently  of  density. 
With  facu  such  as  these  in  view,  M.  St.  Claire  Devilie 
proposes  to  make  certain  experiments  in  conjunction  with 
M.  Maaeait,  to  deteratine  whether  platinutn-iridinm  is 
subiect  to  a  pennaacnt  change  of  volume  or  not. 

The  work  upon  which  the  aeotmcy  of  standards  depends 
is  of  the  highest  importance,  and  Mr.  Matthey  has  ^.  ell 
sustained  the  reputation  of  this  country  for  technical  skill. 
Metallurgists  will  ajijjrc.  i.ite  his  success,  for  tiicy  can 
recognise  the  difticuliy  lie  has  had  to  contend  with  in  the 
fusion  and  working  of  such  an  alloy,  but  for  those  who  arc 
less  familiar  with  the  conditions  which  had  to  be  met,  we 
would  quote  the  t^If  'cei'ul  words  of  MM.  Duni.as  and 
Devilie.  The  former  observed  :  "'  II  a  execute^  ce  travail 
avec  un  succis  complet  sous  le  double  lapport  dc  la  com* 
position  exacte  dc  I'alUage  et  de  la  (orme  de  la  r^le  .... 
rinldi£t  actuel  est  evident,  et  la  production  enricbit  rootil* 
lagescientifique  d'un  alliage  don<  de  propridtds  pr^eoses.* 
M.  Devilie  said :  "  QuH  me  soit  permis,  en  terminant,  de 
remercier  le  mdtaUurgiste  haUle,  le  savant  distingxnf,  M.  C. 
Matthey,  qui  a  accompli  son  oeuvre  avec  un  talent  et  un 
d^sin^ressementqiiinesetont  pas  perdus  pour  la  science." 

W.  Chandler  Roberts 
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THE  UPPER  COLORADO'^ 

AMONG  the  most  eminent  services  rendered  by  Ame- 
rican geologists  to  the  cause  of  science,  there  can 
be  little  hesitation  in  placing  the  labours  of  Lieut.  Ives 
and  Dr.  Newberry  as  given  to  the  woild  in  their  well- 
koown  Report  on  the  Colorado  country  of  the  West. 
By  pen  and  pencil  they  broi^t  vividly  before  the  eye 
and  the  im^ination  the  ttnicture  and  aoctieqr  of  a 
Kgicn  M  singular  and  so  stupeadoos  in  its  memorials  of 
slow  prolonced  sobaerial  erosion  as  not  only  to  throw 
every  other  known  district  of  the  kind  fiur  into  the  shade, 
but  to  furnish  proofs  of  the  potency  of  river-excavation, 
which  even  the  keenest  advocates  for  the  power  of  rain 
and  rivers  at  first  hesitated  to  believe.  Since  that  Report 
appeared,  however,  additional  and  confirmatory  illus- 
trations of  the  same  marvellous  scenery  have  been  pub- 
lished by  other  observers,  notably  by  Hayden  and  Powell. 
The  gorges  of  the  Colorado,  with  walls  sometimes  more 
than  a  mile  high  and  running  for  nearly  five  hundred  miles 
across  the  tabieland,  arc  now  mote  or  less  fiuniliar,  from 
deacrt^oiiB  and  slcetches,  to  the  geologisu  of  all 
couBlnea.  Th^  tat  admitted,  too,  to  bo  da^  as  Dr. 
Newbenx  fint  contended,  to  the  gradtial  erariveactioa  of 
the  livers  by  which  they  are  traversed.  The  whoile  of 
this  Colondo  bafin  or  plateau  is  justly  regarded  as  the 
most  magnificent  example  on  the  face  of  the  globe  of 
how  much  the  land  may  have  its  features  altered  by  the 
agency  of  running  water. 

In  the  present  Report  Dr.  Newberry  gives  the  results 
of  a  second  exploration  to  the  Colorado,  but  to  a  more 
northern  or  higher  tract  than  that  embraced  in  his  previous 
journey.  The  Expedition  took  place  as  far  back  as  1 8^9^ 
and  this  Report  was  written  and  sent  to  the  authorities 
by  the  beginning  of  May,  i860.  At  that  time,  however, 
the  Civil  War  was  impendiag,  by  which  not  only  this 
pobUcation  hot  many  others  of  importance  were  arrested. 
The  Noeat  sarvciys  of  the  DcpaitiMBt  of  the  lataior 
and  the  Bureau  of  Engineers  having  eaUed  renewed 
attention  to  the  Colorado  region.  Col.  Macomb  and  Dr. 
Newberry  have  succeeded,  at  last,  in  inducing  the  autho- 
rities to  print  and  circulate  their  account  of  the  obser- 
vations made  by  them  seventeen  jears  ago.  It  is  a 
welcome  contiibution  to  the  literature  of  the  subject. 
Dr.  Neu berry,  by  his  summary  and  his  narrative  of 
detail,  combmed  with  his  clever  lithographic  sketches, 
presents  us  wtli  so  vivid  a  picture  of  the  landscapes 
through  which  he  has  wandered  and  of  the  geological 
strocture  which  has  given  them  their  character,  that 
nothing  further  can  be  desired  save  a  personal  visit  to 
the  marvds  themselves  under  his  expesieaoed  gnidaace. 
Four  of  Ae  flsost  chaiaeteristic  views  aie  here  repsoduced 
as  woodcuts. 

Westwards  from  the  Rocky  Mountain  ranges  to  the 
head  of  the  Gulf  of  California  the  basin  of  the  Colorado 
stretches  as  a  vast  plateau,  broken  by  ll:c  transverse  gorge 
of  tlic  (.rcat  Cniiun,  at  the  bottom  of  which,  from  3,000 
to  6,i.vjo  feet  below  the  level  of  the  plain,  the  river  wan- 
ders to  and  fro  for  nearly  5cx>  miles.  1  h  :  plateau  is  further 
marked  by  a  succession  of  terraces  ending  in  steep  walls 
sometimes  i^ooo  feet  or  more  in  height,  and  by  occa- 
sional isolated  mountain  areas  which  rise  above  the 
general  level  like  islands  from  the  sea.  These  tariovs 
inequalities,  however,  when  seen  firom  any  of  the  emi> 
nenees  bomerbg  the  plaiean  are  almost  lost  in  the  vast 
sweep  of  the  level  plain.  On  all  sides  the  taUe-laad  is 
surrounded  with  mountain-ranges  which  seem  on  the 
whole  to  have  a  meridional  direction,  so  that  the  table- 
land ii-Seif  would  appear  to  be  a  tract  which  has  somehow 
escaped  plication  durinjj  the  movements  by  which  the 
encircling  ridges  were  formed.    The  isolated  mountains 

>  Oeolojica)  Rc|>ort,  by  J.  S  NcwtKrrv.  M.D  ,  of  the  t/oitcd  Suie> 
Esplorins  Exfwdilion  under  Cap<aua  I.  N  Maconb,  from  Suit*  fi.  New 
Mcnco,  10  lb*  luncoon  o'  the  Grand  aoS  UiMB  ftiVHI  af  Ik*  GmI 
CoiMado  oT  tba  W««i.  (WuhH«UM,  1S7&) 


en  this  plain,  however,  indicate  the  same  BMtll  aad  SOUth 
trend,  are  cproposed  like  these  bounding  ridge^  and  may 
be  referred  to  toe  same  series  and  to  a  similar  nuide  of 

origin. 

In  that  upper  part  of  the  Colorado  plateau  now  de- 
scribed by  Dr.  Newbeny  we  recognise  the  same  geologi- 
cal fonBatims  as  well  as  the  same  striking  features  of 
colour  which  have  given  its  name  to  the  chief  river.  The 
oldest  rocks  belong  to  the  Carboniferous  system.  Thence 
up  to  strata  believed  to  represent  the  earlier  Tertiary 
series  of  Europe  there  is  a  continuous  conformable 
development  of  stratified  deposits.  These  strata  spread 
out  in  horizontal  sheets  over  the  plateau.  On  the  eastern 
and  western  margins  they  have  been  heaved  up  alonjii  the 
flanks  of  the  mountain  ridges,  and  here  and  there,  where 
an  isolated  axis  of  elevation  or  a  dislocation  occurs  on 
the  plain,  they  have  likewise  been  upturned.  But  for  the 
most  part  th^  retain  their  horizontality.  so  that  the  lower 
formatioBS  are  Mt  seen,  eieept  where  they  have  been  cat 
into  at  the  bottonu  of  the  calloas.  The  Carbonlfereas 
limestODSS  cootalD  such  characteristic  brachiopods  as 
Produetta  temrttieulahis,  P.  seabriculus,  P.  punctatus, 
Spirifer,  and  Athyru.  The  earliest  records  of  that 
region,  therefore,  are  those  of  a  sea  floor,  which  must 
have  stretched  eastwards  across  what  is  now  the  ranije  of 
the  Rocky  Mountains  towards  the  land  which  then  lay 
over  the  site  of  the  I'.ablern  .St.^tes.  The  tiuckenir.t;  out 
of  the  marine  limestones  towards  the  west  establishes 
this  point  in  the  ancient  physical  geography  of  the  Ameri- 
can continent.  Above  the  Carboniferous  limestones  and 
shales  lie  a  conformable  series  of  bright  red,  green,  and 
vellow  sandstones,  shaleSi,  and  marls,  which  are  regarded 
by  Dr.  Newberry  as  TriaMic,  and  perhaps  pattlv  Jurassic, 
and  which  pass  conCDnmbly  ii|mafd  into  nasaive  yellow 
and  grey  sandstones  and  green  shales,  which  are  placed 
on  the  horizon  of  the  Lower  Cretaceous  rocks.  These 
latter  strata,  containing  many  cycads  and  ferns,  with 
other  traces  of  terrestrial  conditions,  form  the  surface 
over  an  enormous  area  of  the  table-land.  As  they  ap>- 
proach  the  broader  valleys  they  end  off  in  a  steep  cliff  or 
blurl  like  a  sea-wall,  often  cut  .ilong  the  edges  into  nume- 
rous detached  tables,  pinnacles,  and  quaintly-shaped  out- 
liers. The  red  strata  undirneath  form  the  platform  out 
of  which  the  deep  gorges  have  been  eroded  and  their 
bright  colours  nmning  in  parallel  stripes  along  the  walls 
of  the  canons  and  the  Cmm  of  the  Isolaied  ftagments  and 
pillars  give  an  eztfaerdiaaiy  charecter  to  the  fimtastic 
fonns  into  which  the  rodts  luive  been  won. 

The  want  of  any  evidence  of  disturbance  from  pabeo* 
loic  up  into  older  Tertiary  time  is  dwelt  upon  by  Dr.  New- 
berry in  this  Report  as  showing  the  simplicity  of  the  struc- 
ture of  this  part  of  the  continent.  The  facts  which  he  brings 
forward  help  to  make  our  ideas  still  clearer  of  the  stages 
by  which  the  present  physiography  of  America  has  been 
reached.  Me  demonstrate^  the  truth  of  his  previous  con- 
clusion that  the  region  of  the  Colorado  is  one  of  vast 
erosion,  and  he  gives  some  interesting  indications  of  the 
extent  of  this  denudation.  He  shows  that  the  great  plain 
widi  its  surface  of  firm  Lower  Cretaceous  sandstone  was 
once  covered  by  a  continuous  sheet  of  soft  Middle  and 
Upper  CMaceoos  sbsles,  of  which  scattered  mounds  and 
millions  of  loose  fossils  are  strewn  over  the  plain,  and 
which  rise  along  its  margin  into  an  upper  plsMsn  over^ 
k)oking  the  great  ubieland  and  presenting  a  steep  escarp- 
ment towards  it  These  overlying  strata  are  at  least 
2,(>:»3  feet  thick-  There  cannot  be  any  doubr,  thercfors^ 
that  previous  to  the  erosion  of  the  profound  gorges  the 
t.iblcland  was  buried  under  2,000  feet  of  soft  strat.i,  all  of 
which  have  been  removed  except  these  fragmentary  relics.  ' 
Dr.  Newberry  satisfactorily  disproves  the  notion  that  this 
denudation  could  have  been  effected  by  any  violent  cur- 
rent like  those  waves  of  translation  which  used  to  be 
called  in  to  account  for  the  existence  and  distribution  of 
the  glacial  drift  aad  emtk  tdocks.  No  one  cas  reed  his 
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pages  without  a  conviction  that  he  correctly  rcffardi  the 
whole  erosion  of  the  Colorado  region  as  one  vast  con- 


tinuous process  in  which  air,  rain,  frosts,  and  rivers  have 
been  the  main  agents. 


Fia.  I.— The  Netdlci,  kxAing  South-wcMcrly. 


Fig.  a. — Ijomt  Saji  Joan,  looicinx  Wnt. 

The  observations  contained  in  this  Report  upon  the  I  the  horizontality  of  the  stratified  formations  of  the  great 
structuie  of  the  isolated  ridges  which  now  and  then  disturb  |  plain  are  of  considerable  interest  and  importance.  They 
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show  that  theelevafion  of  these  ridges  did  not  take  place 
until  after  the  deposition  of  the  older  Tertiary  rocks,  and 


that  this  elevation  was  not  merely  due  to  the  protrusion  of 
hypogene  masses,  but  was  part  of  a  general  and  prolonged 


Fio.  ).— Hc«l  of  Labyrioih  Cnck,  looking  South-raucrly. 


Fio.  4. —  Hud  of  CaAoo,  Colorado.    Erouoa  of  Tiiauic  Strict.' 


movement  of  plication  by  which  the  present  axis  of  the  j  the  sedimentary  formations  ot  the  plain  are  found  bent 
North  American  continent  was  determined.   The  whole  of  |  up  against  the  granitic  nucleus,  which,  like  a  wedge,  has 
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been  driven  through  them.  No  proof  of  any  such  move- 
ment or  of  any  volcanic  action  older  ia  date  than  the 
Eocene,  or  Upper  Cretaceous  rocks,  mi  obtained  in  this 
Expedition.  So  that  we  have  hcre^  apparently,  an  area 
where  any  subtenranean  movements  which  occurred  never 
disturbedthe  conformable  succeaiion  of  dqpostts  dining 
that  iratt  Mctioa  of  geological  timt  fiom  die  Carbo- 
niferous  (or  even  from  the  Silurian)  np  lo  the  Eoceae 
period.  Whether  the  traces  of  terrettnal  surfaces  indi- 
cated by  the  plants  and  lignite  beds  of  the  Lower  Creta- 
ceous series,  occurring  as  thry  do  with  marine  strata 
below  and  above  ibcm,  arc  to  be  rcfjardcd  as  mnrking 
oscillations  of  the  crust,  or  as  due  merely  to  the  gradual 
up-filling  of  the  old  sea-basin  and  its  conversion  into 
lagoons  and  terrestrial  surfaces  which  were  subsequently 
gently  mboNifed  agnin  bcncalb  the  Middle  and  Upper 
CreiaiBeous  seas,  ma^  be  a  question  for  discussion.  It 
would  aeem  that  coincident  with  or  subsequent  to  the 
BVt'Mioccne'pUcation  and  iqibea*al»  volcanic  action  hegan 
to  tbe  Western  States.  Dr.  Newberry  ghres  a  drannng 
and  a  description  of  a  singular  basaltic  rock  called  the 
Needles  (Fig.  i)  rising  to  a  height  of  1,700  feet  above 
the  Cretaceous  floor  of  one  of  the  tributary  valleys  of  the 
San  Juan,  and  rc^'.irds  this  mass  as  having  been  intruded 
among  the  strai.i  and  as  now  left  visible  owing  to  its 
superior  hardness,  while  the  sujrounding  and  overlying 
soiter  rocks  have  been  washed  away.  But  in  his  former 
Report  in  conjunction  with  LieoC  Ives,  he  showed  the 
existence  of  a  granp  of  large  eatfod  volcanoes  in  the  San 
Francisco  mountain  group  in  Arizona,  lying  on  the  south 
side  of  the  Colorado  basin.  The  lava-streams  arc  vet  so 
fresh  there  that  he  supposes  that  the  iast  eruption  can  hardly 
have  tatoi  place  more  than  a  compaiativdv  few  years 

an.  Conridanblir  Anther  to  the  east  in  New  Mexico^  San 
ateo  rises  as  anotber  fanportant  extinct  volcanic  cone 
1.1,000  or  12, coo  feet  high,  whose  most  recent  lavas  arc  so 
fresh  that  "  it  is  difficult  to  believe  that  they  have  been 
exposed  to  the  action  of  the  atmcisphcrc  even  for  so  much 
as  a  hundred  years.  "  Dr.  Newhi  rry  remarks  that  similar 
but  smaller  volcanic  vents  equally  rect  nt  1:1  .ijiptarance, 
but  equally  inactive  now,  are  scattered  over  the  entire 
area  of  the  central  tablelands  from  Menoo  far  up  into 
the  British  possessions. 

The  author,  who  is  an  accomplished  pstaeontologist 
as  well  as  an  active  and  gifted  geologist,  has  added 
a  valuable  Appendb^  In  wucb  he  gives  descriptions  of 
the  Catbonilcroas  and  Triasilc  fossils  obtained  by  him  ia 
the  course  of  the  Expedition,  and  to  which  Mr.  F.  B. 
Meek '  contributes  an  account  of  the  Cretaceous  fossils 
collected.  It  should  be  added,  that  besides  the  litho- 
i:raphi<:  pkctchcs  the  RspOft  Isenrichcd  by  some  excellent 
plates  of  fossils.  Akchibald  Geikie 

DEEP  SEA  MUDS* 
II. 

occurs  widdy  ia  ocean  deposits, 
or  as  depofitions  on  the 

 t  JnmCBtly  in  the  nodular 

fonalntkeda^Madkystsr  AoBbmL  It  alio  occurs  ia  the 
oi|anieoeiS%  whmdMis  eonlrin  nch  vnioMlc  or  are 
near  votcaaie  csntres> 

la  shallow  waitr.  acar  SOON  vokmk  idndik  it  oorars  shdls 
and  pieces  of  coni  or  pamlce  with  a  Hght  brown  Incrastation. 

•  ."^ince  ihii  ai title  wuwrillcn,  ihe  .tnnouncriiirr  i  jf  Mr  Meck's  drith  ha^ 
rcichcd  Ih  II  counlry,  A  mo»e  diusuoui  blow  tuuld  nut  have  bern  inflicted 
upon  ibe  progTc«»  of  paljcvntology  >a  the  United  ^t.^le^  1:  i  .  imch  to  be 
d«>it«d  lh*l  umid  ihe  unjve  nl  irgrct  with  wluch  the  <Jc.ii!i  ui  this  abia 

falxoDlo'oitiu  u  rt(«W«d,  mom  ncord  tball  be  puUuhed  o(  the  Kmces  he 
a<  doDc.  H  U  auiuuiMl  iMlMn  Ml  leutcred  ibraagh  lo  ouny  puUicationi 
(fcf  he  Men*  lo  ha*«  ban  vfn  »t  tfce  call  tH  any  one  who  needed  hit 
ajmaDce),  that  prohably  a  cranf'"''"')'  'mall  number  evtn  of  palxontolo- 
gHlaare  >»aTe  of  thrm  all. 

■  r<'«ribuii««  of  Volcatic  U<bri*  tnrer  ihc  Floor  of  the  Ocean  . 

in  Character.  Source  n»<  mie  of  iha  PaoSMH  «f  iH  DisiiMegmtHm  «»d 
I>«om|»«t...n.  by  Mr.  Joha  MMnqr.  ted  «t  iht  Rqral  Sociaqr,  Bdin- 
burgh.   Ccoliaind  frsa  pk  }ar. 


PEROXIDE  of 
^    eiiher  as  aodaleiL 
litMlf.  bhas' 


It  his  been  met  with  very  tpariagly,  if  at  dl«  in  i 

removed  from  volcanic  centres. 

In  my  prelimii  .try  repurt  above  referred  to,  I  stated  that 
farther  invr&ti|^ntiort  n-ii^ht  show  that  manganew  nodolcs  aad 
deposit ionn  ahotiiv.l  in  the^^e  regions  wbtce  SW lUtVO SMidi  Of  Ihs 

dJiiris  of  augitic  or  heavy  lavas. 

A  re  examination  of  specimens  tince  our  return  confirms  this 
view.  Wherever  we  have  pumice  containing  much  magnetite, 
olivine,  aogite,  or  hornblende,  and  these  aptuirtiiily  umlerguiDg 
decoiiiposiiion  and  alteration,  or  where  we  have  evidence  of 
great  showers  of  volcanic  ash,  there  we  find  the  manganese  in 
yreatest  abundance.  This  ctnresponHence  lietwcen  the  distribu- 
tion of  the  manganese  and  volcanic  Ji^ris  appears  to  me  very 
significant  of  the  origin  of  the  former.  I  regard  the  manganese^ 
as  we  find  it,  as  one  of  the  secondary plodnCtS Sllsiag fimSi  diS 
decomposition  of  volcanic  minerals. 

Manganese  is  as  frequent  as  iron  in  lava^,  Ijcli!^  usually  asso- 
ciated with  it  though  in  very  much  sniallcr  amount.  In 
magnetite  and  in  some  varieties  of  augiteaii  l  hornblende  the 
protoxitle  of  iron  is  at  times  partially  replaced  by  that  of 

In  the  iiiaiipanesc  of  these  mineriU  and  in  the  carbonic  acid 
aril  iixyi:;<.-n  of  iH:«an  waters  we  hatre  the  requijile  conditions  for 
the  decnmpositioii  nf  the  minerala,  the  solution  of  the  manganese, 
and  it-s  su!l^(■qu^nt  drp/osition  as  a  peroxide. 

The  carlvonic  acul  converts  the  silicates  of  the  protoxides  ot 
manj^ancsc,  and  the  protoxides  i>f  manganese  into  carbonate  of 
manganese,  and  thus  prepares  the  way  for  oxidation  by  the 
oxygen  of  the  water. 

It  is  probable  that  the  action  of  the  carbonic  acid  is  not  appa- 
rent, and  that  the  manganese  is  at  once  deposited  as  a  high 
oxide  if  not  as  the  peroxide.  This  theory  is  essentially  the 
same  as  that  which  Bischof  gives  for  manganese  ores  generally. 
I  have  laid  a  series  of  these  manganese  depositions  on  the  table. 
An  inspeclioa  of  these  and  their  localities  will  show  that  in  the 
clays  and  ooics  the  depocitions  are  nodnlar  in  form.  If  a 
section  he  made  of  one  of  these,  a  number  of  concentric  layers 
will  be  ohserred  arranged  around  a  central  nucleus — the  same 
as  in  a  urinary  calculus.  When  the  peroxide  of  manganese 
it  removed  by  strong  hydrochloric  acid,  there  remaini  a  clayey 
skeleton  which  still  ntore  stroody  icsemblcs  a  urinary  calculoi; 

This  skeletoo  cootaiu  crystab  ol  oHrine,  quartz,  augite,  mag- 
naitta^  or  any  other  awteriils  which  were  cootaincd  in  the  day 
CioauUditlwnodalo  was  taken.  In  the  process  of  iu  deposi* 
tianatoondanudeM,  the  pmMt  tt  mampatm  has  iaoosed 
and  inoocpoMtedl  in  the  nenis  ihe  dsf  ana  crystals  and  other 
asteitads  hi  which  the  nadeos  wa  laibeUed.  The  ' 
skeleton  thus  variis  widi  the  dw  or  one  in  wfaidi  it  wvl 
Those  from  a  fine  dsf  MMdi^  sohere  well  together!  €bakm.«mm 
a  globigctina  OOM  haws  an  sieolar  appearance ;  thoSt  htm  a 
daj  with  naajr  fine  ssndy  paitides  nsmlly  M  to  pieocs.  Mr. 
Budman  iaAran  ne  that  the  purest  porooas  of  tbsso  aodakik 
that  is  those  noitions  made  ap  of  dosdypacked  OOQOSnttic 
layers,  contafai  mn  30  to  34  peresnt  of  Aa  paioxidc; 

Taking  the  nodaleaaa  wholes  h  w91  of  ooarss  eonlain  wy 
much  leii  than  this.  The  nndsns  wiss  in  sadi  nodnlt^  and 
thatpaitof  aoodnlewhldiisnNMicap  of  OBncsntrichaoiswOi 
vary  with  each  locality  and  with  the  depth  I 
We  may  expect,  therefore,  that  anal|iis  wU  show  \ 
variations  u  the  amount  of  altunhia,  siliGSi,  and  ssctdl,  UsM^ 
&c,  in  Ihe  nodnles  firom  diflBaeat  statioBS.  At  some  plaoci  in 
the  Pacific  the  nodulet  diow  periods  of  dtpoihioa  very  diatinclljr. 
We  have  first  a  very  compact  nodule  which  may  have  a  shark'a 
tooth  for  a  nucleus,  and  which  appears  to  have  heea 
slowly.  Then  there  would  seem  to  have  been  a  shownrol  1 
After  a  time  manganese  was  again  deposited,  llidi>dng  in  the 
nodule  a  layer  of  these  ashes.  The  moat  frequent  nucleus  ia 
the  nodules  is  a  piece  of  pumice  or  other  volcanic  fragment. 

Ia  deep  sea  clays,  lar  fnim  land,  sharks*  teeth,  ear-bonss  of 
whakiv  and  fragments  of  oAer  bones  are  very  often  the  iHwItm 
around  which  the  mangaaese  is  depoiited.  In  ooe  instance  a 
piece  of  sUiceoos  spon|>e  forms  the  nucleus.  In  a 
ooze  a  portion  of  the  dcpodt  hSS apparently  formed  tfie  nude 
In  these  we  have  perfect  CiStS  of  the  foraminifera,  but  all  the 
carbonate  of  lime  has  been  removed.  Tbe  volcanic  fragments 
which  have  formed  tbe  nodei  of  nodules  appear  frequently  to 
have  undergone  peculiar  dteratlons.  For  instance,  obiidiaa  is 
usually  surrounded  by  beautiful  sgate  bands. 
When  we  found  Ihe  bottom  composed  almost  eniirdy  of  vol* 

that  the  souaoinK  tnbo 


canic  ashes,  or  so  hard 
did  not  penetrate  it»  die 
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the  bo<tom  itself.  1-arge  pieces  of  ihi<  nature  were  taken  Mvertkl 
times. 

The  escape  of  carbonic  aciil  through  the  tloor  of  the  ocean 
near  volcanic  island*  majr  in  the»«  re^ons  greatly  accelerate  the 
processes  which  end  in  the  deposition  of  the  peroxide  of  man- 
ganese, and  account  for  the  giMt  ablMidwce  Of  it  in  wmt  web 
localities  where  we  found  it. 

NaHm  tmt  and  C»mk  Diut. 

While  cMmfaiiDg  tfw  dcpnsits  dniiag  the  cruise  I  frequently 
flUnenradamoac  the  magnetic  particle*  frooa  oar  deep  tea  clays 
smaU  nond  black-ooloond  jpartidai  wfaUi  mm  attiacted  by 
the  macnet,  and  I  found  It  dUMt  la  iflBont  Ipr  the  Olivia  of 
thcae. 

On  onr  return  hone  X  catend  into  eudU  ennimtiam 
of  the  Biacnete  paitida.  By  mcaot  nf  a  OMgnct  carefully 
cofcied  with  P*per  I  cxtnutcd  there  pai ticks  ftom  the  deposits, 
fnMB  the  pomice-itOBes,  aod  from  the  aumgancse  nodnles  of 
mutf  regioM.  The  graU  majority  of  these  magnetic  particles 
■MtB^gutie  inm  oie  and  litaimerous  iron,  eithtr  in  the  form  of 
Cirjritsl*  (V  **  i»^>  In  the  clays  and  hi  the  manganese 
nodhtafion  itatioM  fvfton  knd  and  in  deep  water  there  were 
agpin  aotleMl  mmf  amall  raond  iphem  aBong  the  magnetic 

OA  mff*A?"«"g  thia  to  Pfa£  Gcikie  he  mggated  that  1  ahonU 
try  themediod  cmplagnd  bf  Fkofi  Aadiew>»  of  Bdfast,  forde- 
tecting  mtnate  partidei  of  aatife  iroo. 

TUa  pmeeM  eooaiils  ta  meUcailic  the  n^oetic  partides^ 
which  have  bees  eitnMMd  by  amaM  «f  tfie  magnet,  with  an 
add  aetatlaiB  of  aalphate  of  copper,  when  copper  to  at  once 
depcriied  on  amr  Mtive  particles  which  aqr  M  pceaent  la 
this  w*f  I  have  delected  natiee  inm  ia  maBgr  of  oar  deposib^  in 
the  poadcnd  pottloas  of  auagtatse  aedaka^  and  ia  


Pn£  Aodrcwa  tells  me  that  there  can  be  little  doubt  that  the 
naitidcs  on  wUdi  capper  is  deposited  are  natlTe  iiaB»  as  he  has 
mad  (kat  k  is  aot  deposited  on  nickel,  and  the  chances  of 
eohelt  bdbig  present  are  very  slight.  Prof.  Andrews  warned  me 
oa  the  extreme  precautions  necessary  in  conducting  these  obser- 
vations, that  no  bon  from  a  hammer  or  other  instrument  should 
gat  at  the  specimen  under  observation. 

It  is  tme  that  all  specimens  of  OUT  deposits  have  beeo  obtained 
hj  mcaas  of  dredges  aad  iroa  gear,  ana  soaw  of  these  panicles 
auMT  be  htm  this  sonrce. 

Hsay  of  the  partidrs  must  have  another  origin.  I  have  taken 
two  of  oor  manganese  nodules,  and  washing  them  carefully, 
taking  care  to  let  no  iron  instrument  come  near  them,  have 
broken  them  by  rapping  ihem  together.  Then  taking  only  the 
interior  ports  01  these  nodules  I  have  pulverised  them  in  a  porce- 
lain aioitar.   The  megoetic  particles  were  aftertwards  extracted 


by  a  Bsagtwt  covered  with  paper.  Now,  placing  these  partides 
onag^ass  slide  under  the  microscope,  and  adding  the  sulphate 
of  copper  solution,  there  was  in  a  few  moments  a  deposit  of 
copper  on  several  small  perfect  spherules,  varying  in  siie  from 
the  ^C       of  an  inch  in  diami  ter.    I  have  placed  some 

of  tlMsespbemlcs  under  the  microscope  and  now  show  them  to 
the  Society.  It -will  be  noticed  that  on  one  the  copper  is  not 
deposited  all  over  the  sphere,  but  in  ramified  spider-like  lines. 
On  the  cut  surface  of  a  meteorite,  from  Prof.  Sir  Wyville  Thom- 
son's collection,  which  I  also  exhibit,  the  copper  is  precipitated 
in  j-recisely  the  same  manner  as  on  the  little  sphere  on  Uie  man- 
ganese aodMl6  Besides  the  spherules  on  which  the  copper  is 
depoaitedLdMre  axe  others  generally  of  a  larger  size  and  d^rk 
eofear.  These  are,  so  far  as  microscopic  examinatioo  show, 
oaite  nke  the  partides  on  the  ammmilated  outer  surface  of  this 
Cape  meteorite,  also  kvm.  Sk  Wfville's  ooHectioa. 
These  iphanks  have  UOeito  only  been  noticed  in  those 

,  aad  where  fisr  manv  reai 
of  fbnaatloa  of  depoaits  to  be  very  nwr. 
Thqr  occar  also  oaiy  ia  those  maagaaeae  aodides  wliieh  e 
from  the  saaw  deep  sea  days  or  depamts  far  fiom  kad. 

The  partides  of  native  iroa  fimadia  paadea  sfaaes  attaol 
numeroBs,  aad  acvertaha  fhafaaai  of  ipMiBles  aa  far  aa  «b* 
served.  Soow  of  these  partides  of  native  in»  aaay  thea  ooom 
IkoBi  the  diad^  Other  particles  oonie  from  the  pumioe  and 
thevdcaaic  materials,  Plot  Andrews  long  since  sbowed  thst 


partides  of  aative  iroa  esiated  ia  I 
Aad  lasQjr,  theqihcrales  of  which  I  have  been  TtfTriiic  appear 
to  have  a  coamie  ori^a. 

The  reasoa  te  these  spherules  occarring  only  ia  deposits  far 
froei  lead  aad  ia  deep  water,  maybe  Boce  appareat  hyrsfer* 
eaoe  to  theanaeied  diagcaa^  which  mi^  wpwiaat  a  sectioa 
from  the  wast  coast  of  Soutfi  America  oat  iato  the  Fsdfie  500 
miles.  AkiigthedMresef  tliecontiaes^  as  ata,we  base  aa 
acoanndatioo  of  river  aad  coast  detritus.  At  4  ia  depHis  fma 
1,400  to  2,200  fathoms  ««  have  a  ^taigeiiaa  oose  mostly  nade 
u  p  of  surface  shells.  At  r,  ia  a  depdi  of  9,300  to  3,000  fathoau, 
all  tlie  surface  shells  are  reBBOvadnoB  this  l)ottoa.  No  coast 
debtilas  reaches  th»  are*,  aad  we  iiad  ia  ttie  deposit  pomioe 
stones,  some  volcanic  ashes,  manganese  nodules,  narksr  teeth, 
and  ear-bones  of  whales.  It  is  only  in  areas  like  this  (hat  we 
fiad  sbaiits'  tetth  and  car -bones  of  cetaoeaas  ia  aay  aoalteis. 
Soaw  of  them  from  the  same  haul  are  deeply  SBnonadcd  wbh 
manganese  deposit,  and  contain  little  animal  matter,  while  others 
have  no  deposit  on  them,  attd  seem  quite  recent.  These,  aod 
other  facts  which  might  be  mentioned,  all  argue  for  an  exceed- 
ingly slow  rate  of  deposition.  Now  it  is  in  thfr<c  same  areas  that 
the  sphemles  of  native  iron  aad  otiier  aisgneiic  sptienica  are 
fonad,  both  hi  the  daposita  aad  in  die 


Finding  them  in  this  situation  favours  the  i>ica  that  thry  are  of 
cosmic  origin,  for  in  such  places  they  are  Ic3!.t  likely  to  be 
covered  up  or  washed  away.  It  is  certainly  difficult  to  under- 
stand why  the  spherules  on  which  tie  copper  is  prccipated  have 
not  become  oxidised.  If  nickel  he  present  ia  them,  this  may 
retard  oxidation  to  >ome  extent 

'Hie  manganese  depositions  in  our  ocean  deposits  are  very 
different  in  (-tiucturc  and  compo-iiion  from  any  of  the  ores  of 
man(;anese  1  liavc  had  an  opportunity  of  examiaiag^  and  the 
I'.c  |:(>-ii.^  of  the  deep  sea  far  from  land  have  not,  so  far  as  I  ItaOW, 
any  cquivalcnss  ii>  the  geological  series  of  rocks. 

All  the  su(ijecis  treated  of  in  this  paper  are  still  under  invesii- 

Sation,  and  at  some  future  time  I  hope  to  present  a  much  more 
etailed  accoi'.ii:. 

These  oliseivations  seem  to  me  to  give  ground  for  the  f  iliow- 
ing  conclusions 

J-'trsi. — That  volcanic  dibtiiy  eilber  in  the  form  of  pumice 
stones,  ashes,  or  ejected  Ikagmcat^  are  aaiversdly  distributed  in 
I  deposits. 
£— That 


into  the  sea  by  rivers  and  rains,  and  are  constantly  floating  on 
the  surface  of  the  ocean  fisr  from  land. 

Third. — That  the  clayey  matter  in  deposits  far  from  Land  is 
principally  derived  from  the  decomposition  of  the  feldspar  in 
fragmcntal  volcaafe  rock%  thand|i  in  the  trade  wind  region  of  the 
North  Atlaalie  tlie  dast  of  the  Sahara  coatfihutea  mooi  I 


for  clay. 

Fourth.— the  red  earth  of  Bermuda,  Bahamas,  Jamaica, 
and  other  limestone  countries,  is  most  ptobablv  originally  derived 
from  the  decomposition  of  pumice  stMe^  whUe  tMse  liiaeitooes 

were  in  the  process  of  formation. 

rifth  — That  the  peroxide  of  manganese  is  probably  a  secon- 
dary product  of  the  deoomposiiion  of  the  volcanic  rocks  and 
minerals  preseat  hi  the  areas  where  the  aodotes  of  maafsaese 

are  found. 

Si-\!h- — Tliat  there  are  many  minute  jMUticIes  of  native  iron 
in  >!<-:>: -  f.ar  from  land  ;  that  some  of  these  particles  are  little 
splKTu^cs ;  'J I. 11  these  last,  xs  well  a^ssome  other sphendcawUdi 
are  magnetic,  have  probably  a  cosmic  origia. 

i;NMMl!i.~That  tbe  peiwdde  of  aawuieae  depaaHlaBa  in 
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deep  »eft  an  dUTereiit  in  stnctaie  nd  eoopodtioa  rrom  known 
OKI  of  mannaeie. 

£'/fA/4.— Tbat  we  do  not  appear  to  have  equivalents  of  tbe 
rocks  now  faatSng  in  dia  dacp  tea  te  fiom  bnd,  in  tlie  geolo- 
gical scries. 

In  condntioo,  I  kave  to  acknowledge  mnch  assistance  in  these 
hwMtjtntkni  Una  nil  my  colleagues,  espedall/  my  indebtedness 
loSirWyvilleTlMMnMmndMr.  Bnefannam. 

Since  my  letnm  I  base  iccated  many  Unta  from  PmA.  Tait, 
Gdltie^  Tbimt,  Di^  Fittci^  Mr.  ~  ~ 

La  nwdi  of  tbe  Mtdtauacil  work  wbid 
then  deposits  baa  entailed,  I  lutve^  botii  dmtae  tbe 
my  return,  bad  lli«aieietance«f  Ffedakk 


OUR  ASTRONOMICAL  COLUMN 

Nbw  Comr.— H.  Stepbaa,  Difector  of  ^  Obeemtoiy  at 
MarseHIes,  annoonces  the  discovery  of  a  new  comet  by  M. 

Borrelly  on  [lie  m;  rniri,,-  of  the  9lh  inst.     It  is  dcbcribcd  as 
bright,  round,  with  a  well-defined  nucleus,  and  3^  minutes  in 
diameter.   Tbe  fiist  oomptete  obaervation  gave  for  its  petition  - 
February  8  at  i6h.        SSi.  M.T:  at  Marseilles. 

Apparent  Right  Asoensioa    I7h.  13m.  %2t%. 

,t      Nortb  Polar  diHance    91*  aS'  aoT 

Dirnnai  motion  in  R.A.  -f  im.  44a. ;  In  N.P.D.  -  3*  f, 

M.  Borrelly  wa^s  also  the  dLscovercr  of  the  last  unpiedicted 
contei^  00  December  6,  1874,  in  which  year  lix  coowu  were 
dbaernd  t  fa  1875  only  two  were  obaerred,  boOi  Icaown  eoncts 
of  short  period  ;  in  1876  none. 

The  OCCULTATION  OF  RiGULUS  ON  FKIlRfARV  26.— The 
occultation  of  a  star  of  the  finl^'flr  iietween  the  first  aod  second 
nagnitadcs,  is  a  anlBciently  nnannon  phenomenon  lo  attract 
attenden.  Begnhs  will  be  occdted  on  the  aAh  toatant  while 
the  moon  is  at  a  considerable  altitude,  and  to  f.»dlita'.e  the  ctIcu- 
lation  of  the  times  of  iinmers:on  and  emen>ion  at  any  [ilacc  in 
this  country  we  will  apply  the  very  convenient  method  given  by 
the  late  Frof.  Littrow  k*  distiibating  such  predkliom  over  a 
Banted  ana. 

Patting  the  latitude  of  the  place  —  50^  -t-  /,  and  aipieeiluig 
I  in  degrees,  and  the  longitude  from  Grcenw-ch  —  L,  and  ex- 
pres^iIl|;  1.  in  minutes  of  lirac,  +  if  cast,  if  west,  and  found- 
ing the  equations  upon  direct  computations  for  Greenwich, 
Edinhwcht  and  DnWa,  we  find  with  the  MuHbat  AlmiuMe 
element*, 

Time  of  Immersion 

Angle  at  Kmetbion 
from  N.  Point 

The  quantities  within  bnd(«tt  bctng  Iqprithms  and  the  lesalt- 
htcthnee  ibr  the  eaeridlaa  of  Greenwich. 

Tbe  following  are  the  circumstances  of  the  occultation  at  a 
few  of  our  observatories;  Greenwich  lirae  throughout  :— 


=  I2h.  47m'2  -  [o  009^1/  +  [9  5191]  L 
=  Ijh.  53a»'5  -  (o  2iS^J/  +  i9'3zo9)  L 
=       »3a»'8  -  [0-185]/  -  [9'468]  L 


329 

237 
»3i 

232 


Ik      Rk  1l  His 

Cambridge    is  45-1  13  49-9 

Doblia   ta  3e*4  13  43-5 

Edinbnrrit    la  3S'9  13  40-9 

Grecnwidl    I>  4S7  13  SIV 

Liverpool    ...    ...  la  397  13  45'a 

Oxfoid   12  437  13  49-5 

No  other  occultation  of  to  bright  a  itar,  visible  in  this  coun- 
try, will  take  plaoe  oattt  Jnly  a^  1879^  when  Aatarea  will  be 
oocnlted. 

AawNVrt  tbe  Ghiaeae  cibaarrationa  cotleeled  by  the  Jesuit 
mifsionaiy,  Ganbil,  are  a  number  of  occnltntions  of  Rrgulu!', 
the  earliest  of  which  is  dated  M.nrch  16,  a  d.  501.  While  re- 
ferring; to  tliii  sl.i',  'AC  may  mention  a  rcmarkalile  approximation 
of  Kcvcral  pinnetj  near  it,  which  is  also  recorded  in  the  Giineee 
.innals,  and  which,  so  far  as  wa  kaowt  baa  new  been  examined. 
As  interpreted  hy  Gaabil,  tbe  obecrvation  rane  thns 


In  B.C.  27,  second  year  Ho  ping,  in  the  tenth  noon,  between 
the  20lh  an  1  l  i  t  I'-iy  "f  the  mo<iii,  Pilum  distant  from  Rej^ulus 
I"  (Chinese  measure),  Jupiter  to  the  north-west  1°,  Mars  to 
north-west  2". 

The  Chinese  conmuMed  ibdr  year  at  the  new  moon  tmate 

diately  preceding  the  ton's  entry  into  the  si^^  Pieces,  and  their 
months  were  lunar.  Accordingly  in  n.c.  27  t!ie  tni-ion  ci.ni- 
menced  soon  after  midn<{;ht  on  February  10,  Crct-nuich  time, 
and  the  tenth  moon  on  the  evening  of  Novem)>cr  2  ;  tic  ttaM 
indicated  by  the  Cbincae  record  is  therefore  probably  between 
November  33  and  December  a.  Pethapa  tome  one  may  liare 
the  ctiriosity  to  examine  this  reported  coni unction  of  Mars, 
Jupiter,  Saturn,  and  Kegutus.  We  can  stale  positively  that  an 
occultation  iccorlcd  about  forty  years  earlier,  obssenred  under 
the  sane  dynasty,  Uaa,  and  at  tt'e  tame  itatko.  that  of  Uie 
Cbincae  eomt  atSi-gnan<itan,  la  the  pioviaoeaf  CbeMy,aetaallf 
occurred,  accnrdin:;  '.o  our  lateit taUc^  aad  at tbc boBT noocded 
in  the  Chinese  .innals. 

The  Solar  Eclii'se  w  1567,  April  9.— Prof.  Grant,  in  his 
valuable  "  Ilistoqr  of  Physical  Attnmomy,"  remarks  that  "the 
earliest  eclipse  which  was  nneqnivocally  asserted  to  have  been 
annular  was  one  which  occurred  in  the  year  1567."  It  was  ob- 
served at  Rome  by  Clavius,  of  Calendar  celebrity,  who  has 
recorded  that  when  the  obscuratiaa  fiae  greatest  there  still 
remained  ronnd  the  moon's  lanb  a  nacrov  riof  of  tbe  aolar 
light.  Kepler  Ad  intellioaem")  finnd  frera  hit  taUea  tbe 
sun  would  have  entirely  covered  the  moon,  and  hence  c^n  idered 
that  the  luminous  ring,  mentioned  by  Clavius,  was  in  rcaliiy  the 
(orona,  visible  during  total  eclipses  of  the  sun. 

Tlie  elements  of  the  edipie  of  1567  ol>taioed  npon  a  similar 
system  of  calcnlatiaB  to  that  appUed  to  other  modem  adar 
cclijises  in  this  column  are  as  follow  :  — 

Conjunction  in  R.A  1567,  -•\pril  S<.i.  at  23b.  17m.  los.  G.M.T. 

R.A   26  30  57 

Moon's  hourly  motion  in  R.  A.       ...  33  8 

Sun's       „          „          „          ...  "2  19 

Moon  t  declination   11  27  45  N. 

Sun's         „    10  58  57  N, 

Mood's  hourly  motion  in  decl.       ...  9   6  N. 

Sun's       „        „       „          ...  053N. 

Mooa'a  horiiantal  parallaa   $7  36 

Sun's        „        ,   o  9 

Moon's  true  semi-diamcter   1$  54x1 

Sun's      „         „    IS  417 

The  sidereal  time  at  Greenwich  mean  noon,  April  9,  was 
ih.  47ni.  St.  If  with  the  above  elements  we  malie  a  direct  cal- 
cnktiaB«r  (he  drenmataacM  of  dm  cdipae  at  Roaw  we  fiad  n 
very  great  eclipse  little  short  of  totality ;  began  at  loh.  41a.  oa 

A.M.,  ended  at  ih.  42m.  23s.  P.M.  mean  times  at  Rome,  magni- 
tude 0997^,  sii  t'lit  t^'c  1  (  l  Uli  of  the  crescent  was  about  2i 
seconds.  The  ec)lp<ie  would  be  total  for  a  few  seconds  on  the 
oentnl  Hae  in  this  longitude,  the  augmented  semi-diameter  of 
the  mooo  eaceeding  tbe  son's  semi-diameter  only  I'-s  ;  but  our 
renh  ai  it  stands  may  very  well  explau  the  words  of  CUvius, 
the  extremely  narrow  crescent  of  ihe  solar  di'c  still  reiiiainiii)T, 
added  to  the  probable  visibility  of  tbe  brighter  part  of  the  (erma^ 
giving  to  the  naked  efe  (he  appeaiaaea  of  a  aamnrniiifbnn  ring 
of  light. 

New  Mtnor  Planet.— No.  172  of  the  group  of  small  planets 
was  (Itlec'ed  by  M.  Ilorrclly  .it  Marseilles  on  tlic  5th  inst.  ;  at 
I2h.  8m.  iu  R.A.  was  lob.  35m.  36s.,  N.P.D.  80^*30' -9,  twelfth 
magnitude.  On  tbe  iUlowuig  ni^  at  9b.  stob  te  ILA.  ama 
10b.  340.  4fia.,  N.P.D.  Sop  agT'j. 

METEOROLOGICAL  NOTES 
Mbtborou)Ct  op  tus  Libtak  DtstiiT.— a  aecond  volame 
of  Gerimrd  ReUtf  gteat  expeditioB  teto  tbe  libfnn  deaeit  baa 
beeaieeantltrpvblidMl  at  CaMel,nttder  tbe  edttonbip  of  Dr. 
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W.  Jordu  «f  Karimibe,  gmng  the  detailed  remlU  of  the  n* 
learches  of  the  expedition  into  the  pbjrsical  geography  and  meteor- 
ology of  this  region  doritig  the  winter  of  1873-74.  Though  the 
obsetvations  extended  only  over  a  compaiativcly  brief  period, 
yet  from  their  evidently  high  quality,  the  abililj  with  which  they 
Imtc  been  discussed,  and  the  physical  diatactcriitics  of  the 
tt^aot  the  icaolu  theidty  obuinad  finm  ra  ercwdlngly  vaJa> 
eble  contrTfaatlon  to  meteorology.  The  lenlta  of  the  two-howty 
observnticii';  show,  ai;  regards  the  daily  maxima  and  minima 
of  atmi.sphcric  pressure  that  the  forenoon  maximum  and  after- 
noon minimum  are  very  greatly  In  excess  of  the  others,  and  that 
the  diffeience  between  them  Miotee  «a  eiwplitBde  of  range  ia 
eoeordsace  widt  that  given  for  thb  tegioo  tn  Buchen't  mentfy 
publisl^ed  charts  of  diurnal  barometric  ranf;e.  The  temperature 
has  a  daily  range  of  24  '5,  the  maximum  occuriing  about  3  r.M., 
and  the  minimum  a  little  before  6  a.m.  The  lowest  ob«etved 
tenpeiatnre  waa  33*  in  the  estlicr  putt  of  February.  The 
Bniimuin  of  vepoer  tcnsioB  oeetui  abont  6  A.M.,  aad  waxi- 
niiim  abiiut  11  A.M.  \Yhi!fthc  nie.m  relative  humidity  at  Cairo 
in  winter  is  65,  it  is  only  51  in  the  dtjcrt,  falling  to  35,  the  mini- 
mnm  at  2  r..M.,  the  dryticfs  of  the  clini.itc  being  thus  very  great. 
•  A  humidity  of  oolj  17  was  observed  at  Saadheim  on  Febroary  la, 
atap.x.  Rebftllfran Fdnnny ito4,teoier«Mhcwloii 
the  Hoood^  and  dwiag  next  night  0*48  inch  of  lala  fidl,  soeUaig 
the  sand  of  the  desert  to  a  depth  of  about  five  inches — an  amount 
of  rain  of  rare  occurrence  in  the  dislri^l.  'I'lic  itevailing  uinds 
are  BOitb-weatetly,  those  having  the  highest  percentages  being 
W.  16,  N.W.  34,  and  N.  37,  or  77  per  cent.  Warm  springs 
occur  in  several  of  the  oases,  the  highest  observed  being  at 
Dachel,  the  temperature  of  which  ranged  from  92°  "3  to  96'''8,  or 
alKiul  15  a:  eve  the  annual  mean  temperature  of  the  locality. 
The  ma^jneiic  declination  was  observed  on  January  i,  at  ten 
ptaoee  variously  situated  between  35°  ll',  and  29°  12' ht.  N., 
and  250  31'  and  32°34'kae.  E.  of  Gxeenwkh,  the  rcsalte  of 
which,  when  compared  with  theobsemtiont  of  dccltnalionaade 
in  lSl9-20  by  Cailliaud  indicates  an  annual  variatioa  of  6''4> 
being  closely  approximate  to  that  of  Ccu'ral  Kurope. 

llnf.in  ■>F  THE  Seine  at  Paris  klki.ng  1876.— In  the 
Pulldin  tnlnnalicttcU  of  the  Paris  Obsei vator)-  for  January  13, 
the  height  of  the  Seine  ia  given  for  each  day  of  1876^  as  observed 
at  Pont  de  la  Toemelle  and  Pent  Royal.  The  sero  of  the  scale 
at  Pont  de  la  Tournelle  is  the  lowest  point  to  widch  the  river 
fell  during  the  great  drought  of  1 7 1 9.  The  highest  Hood  hitherto 
recorded  measured  27  fee*,  in  165S,  and  the  greatest  drjncss 
3-38  feet  below  the  Mroof  the  scale  on  September  29,  iS<j5. 
During  1876  the  pcalett  flood  was  21  feet  on  Janaaqr  17.  the 
gRalatdiyaMSO-89ibot,  and  the  aeanfiar  the  fear  3*15  (ieet, 
bdngo-Salbotbeloir  the  mean  calcrihird  ty  Drlalaiiiif  1 

OsaiXATiONS  or  Tiimb,— The  nelcordlogieal  /MUSrin*  of 

the  IJrusiels  Oliservatory  for  J.-in\iary  26  calls  the  attention  of 
mclcorologiits  and  phy.Mcists  to  a  remarkable  perturbation  in  the 
state  cf  the  sea,  shown  by  the  marigraphe  of  Ostcnde.  "The 
low-tide  kvel  on  Jannaiy  35*"  KonBulUtiM  laysb  "  was  fay  thirty- 
five  otntimetm  lower  than  it  iboaldhnve  been,  aad  the  be- 
tide level  in  the  evening  was  lower  1  y  sixty  centimetres,  as  if  the 
tide  were  litopred  in  the  liit  part  of  it*  .ascending  motion. 
These  depressions  of  the  sea-level  took  place  under  quite  the 
•ame  Gircamstancca  of  wind  at  Ostcnd,  as  those  which  were  ob- 
■ervcddurincanelevatieaerdielevd,onJaanaiy9U  Thelocal 
direction  of  the  wind,  in  the  report,  cannot  be  the  cause  of  these 
oscillations,  and  the  true  cause  remains  thus  unknown,  and  well 
dcMnring  the  faU  attention  of  aMleoidaipti  and  phyiiciiia.*' 

Ili  '  KicANE  OF  Jamuaiiy  31,  IN  Belgium  and  !Iou.and. 
—The  hunicane  which,  accompanied  by  an  unusally  high  tide, 
visited  the  shores  of  the  Xurth  Sea  dniing  the  night  of  January 
^31,  is  reported  to  have  done  very  great  damage.  The 


height  faached  by  the  tide  at  Oitend  was  7*5  netm  above  thn 

mean  level  of  the  sea,  and  the  height  of  the  waves  <1uring  the 
hurricane  was  about  12  metres  (40  feet),  the  mareoRraph  show. 
\\\f,  tlud  iKi'.ion;,  I'r  irti  I  V  5  to  1  metres  above  Lt\".  The  tide 
thu:>  exceeded  by  about  4  feet  the  higiiest  tides  remembered  at 
Ostend.  The  embankment  of  the  town  was  destroyed  Ibr  n 
length  of  OMK  fhu  700  fee^  aad  atoua  14  feet  loqg  were 
thrown  by  flie  vraves  to  distaneea  of  aboot  40  feet  Large  partt 
of  the  town  were  inundated.  At  Antwerp  the  tide  which  swept 
along  the  Scheldt  was  higher  by  I  foot  than  the  highest  tides 
remembered.  The  shores  of  the  river  were  ttcnfeie  bnadtted^ 
as  wdl  at  Mune  of  the  polders,  whidi  appear  noir  neimBaaae 
btkn.  The  itreels  of  Antwerp  were  eoveied  wifli  water  l  metre 
deep  ;  Mechlin,  Termonde,  atirl  many  other  places,  were  alsD 
flooded.  In  Holland  the  rava|^cs  ueie  not  less.  Kottcrdam 
was  inundated,  the  Maas  reaching  a  level  oidy  6  centimetice 
lower  than  that  reached  in  1S25.  Verioua  other  plaoea  in 
Ifolhusd  ndSsred.  Nmneroos  nrcouiita  recdved  at  tlie  Bmiae^a 
Observatory  from  various  points  of  the  kingdom  will  enable  the 
path  of  the  hurricane  to  be  traced  with  great  accuracy.  It  is 
worthy  of  notice  that  it  took  one  hoW  and  n  half  to  go  ffOtt 
Ostend  to  Brussels. 

Wbatukk  Notes. — Letters  received  frtnn  the  United  States 
on  Setard^r  hnt  ttale  dutt  dw.neadwr  en  die  Adaade  icaheaid 
lias  been  intenady  cold;  temperatures  firom  - 35°  to  -  40*  have 
been  recorded.  At  Baltimore,  on  the  26th  ult,  the  temperature 
was  the  lowest  kni;wn  for  many  ye;ir5,  and  the  ice  extended  fully 
sixty  miles  down  Chesapeake  Uay,  effectually  blocking  the 
harbour.  Several  itauners  were  compelled  to  put  badt,  bdng 
unable  to  force  their  way  thmo^  the  ice'fieidfc  Sewn^  vaMb 
were  locked  in  the  ice  twelve  nulei  down  the  bey  and  the  crews 
were  in  great  distress.  Very  heavy  snow-storms  arc  reported 
from  the  west  of  the  State  of  New  York,  by  which  railway 
travelling  was  all  but  stopped.  Au>trall.-in  letters  report  exceed- 
ingly interne  beat  in  Victoria  during  the  month  of  DecemlMrt  the 
temperature  in  the  dude  rising  on  the  15th  to  itaP*7  at  the 
Melbourne  Ol>ser«atoiy,  and  at  aone  plaeas  la  the  fatoior, 
I  i6''  o  was  recorded. 

I.nternational  Weather  Mai-s.— \Vc  have  the  greatest 
pleasure  in  noting  that  the  system  of  simultAneous  observations 
of  atmospheric  duwges  fat  the  construction  of  the  valuable 
weadwr  mapa  iaoed  nnder  die  direetioa  of  Gen.  Uyer,  of 
Washington,  U.S.,  which  is  already  carried  practically  around 
the  northern  hemisphere  on  land,  has  recently  received  a  large 
and  important  cxpaiision.  A  general  order  was  issued  by  the 
Navy  Department,  00  Dcoembcr  35,  to  the  oommandanu  of 
naval  ttationa  and  coeamaadiag  officers  of  vends  el  mr,  direet- 
ing  meteorological  observations  to  be  taken,  recorded,  aad  tor* 
warded  to  the  Uureau  of  Navigation,  a  particular  officer  being 
designated  as  responsible  for  the  duty.  The  observations  are  to 
be  of  such  a  character  ai  to  be  sailable  for  the  preparation  of 
synoptfecharti^  aad  toemibaeek  wheaerer  piaeticable,  at  leaat 
atmospheric  pressture,  temperature,  wind,  rain,  wet-bolb  thcnao* 
meter,  sea-swell,  and  weather  daily,  on  board  every  veasd  tn  eom- 
mission,  and  at  ever)'  naval  s'.ation  of  the  I'nited  States  at  7.35 
KM.  Washington  mean  lime  (a43  p.m.  Greenwich  mean  time). 
The  Sccntaiy  of  the  Navy  enjoins  the  greatest  care  and  promp- 
titude in  the  taking  end  recosdiat  of  tfaaeobaervatioM,  vhsdi 
thus  form  part  of  the  system  of  Intenatiainl  aMtaorofa^cd 
observations  taken  simultaneously,  upon  which  the  United 
States  have  entered.  We  very  earnestly  hope  that  the  navies 
and  the  mercantile  vessels  of  all  civilised  countries  will  soon 
join  in  carrying  ont  this  msgnififrnt  scheme  of  observations 
originated  by  the  AflWtlcMit  ia  1873,  and  dnee  th«a  father 
developed  and  caniidaa  hylhcmwMi  the  h%hcatafalli9aad 
sttccesa. 
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NOTES 

Ac'<  uKDiNC  to  arrangeoicnts  inad«  since  the  death  o(  ProC 
J.  C.  Poggendoi^  the  Anmaltn  tbr  Fhytih  und  Ckemt^iWi  in 
fotaie  be  ediiad  by  PkoT.  Dr.  G.  WfitdcmMin,  of  Ldpdg,  Maisted 
by  Prof.  Helmholtz  and  the  Physical  Society  of  Berlin.  Prof. 
Wiedemann  possesses  admirable  qualities  for  the  new  position, 
and  under  his  supervision  this  well-known  scientific  journal  will 
at  least  loee  none  of  iu  fanner  valuable  features.  The  fickt  Dum- 
ber of  Ae  Btmtur,  tbeiMi^HbiiBdada^nct  to  tSt^AmmlfH, 
baa  already  been  issued.  It  wOl  aot  only  oflier  a  review  of  con> 
temporary  physical  reaearch,  bnt  will  ledc  to  replace  the  nipple- 
meitny  volnnici  of  tBatAmmdm, 

Thf.  Council  of  the  Royal  Society  of  Edinburgh  has  awarded 
the  Macdougall-Hrisbane  Gold  Medal  to  Mr.  Buchan  for  his 
paper  on  the  diurnal  oscillation  of  the  barometer,  as  fanning  one 
of  IB  importaBt  series  of  contrUmtioos  by  him  to  tlM  odvmoe- 
■wt  off  wtooielcilaJ  idsace. 

The  great  Voo  Baer  medal,  worth  over  1,000  roubles,  and 
bestowed  bat  ooce  in  three  yean,  has  been  given  taf  the  St. 
PWcfiboi]g  AcadcBiy  of  Sciewcw,  to  Dr.  A*  GSttt^  PnifaHc  of 

Zoolopr  at  S^trasbuTg,  in  recoj^nition  of  Ids  noMdcilde  WoHc 
"  Die  Entwickelungigeschichte  der  Unke." 

A  MKIML  to  coanieniorite  tbe  part  taken  l>y  the  Tutitiite  of 

France  in  the  observation  of  the  transit  of  \'er>us  has  been  struck 
at  the  national  mint  It  bears  the  representation  of  a  female 
passing  before  the  car  of  Apollo,  with  the  motto  in  Latin, 
"Quo  distcot  qietio,  sidem  jmcte  dooeot"  Each  aeeiH 
ber  of  tbe  luatitate  ba«  lecdred  m  sIHcr  medal,  as  well  as 
the  heads  of  the  mission  ;  the  assistants  received  a  bron/e  one. 
A  medal  lias  been  cast  in  gold  and  presented  to  M.  Dumas,  the 
President  of  the  Transit  Commission.  The  expenses  were 
defrayed  by  subscription  among  the  memliers  of  the  Institute. 

Dk.  Stkaudbekg,  the  presideot  of  the  Swedish  Academy  of 
SdeiMC%  died  saddeidy  in  Stockholm  <n  Febrnwy  5. 

The  Norwegian  Covfrnment  proposes  to  send  out  a  vessel 
during  this  year  for  the  purpose  of  .deep-sea  exploration  in  the 
Atlantic.  A  cnfit  of  u^ooo  kraaen  has  been  sought  from  the 
national  Parliament  to  cover  the  expense  of  the  expedition. 

Ba&on  Barth,  whose  sad  end  at  Loaada  we  mentioiMd  last 
week,  bdooged  to  one  of  die  oldest  iinBifias  of  die  Bawiaa 

nobility.  Although  but  thirty-one  at  the  time  of  his  deatli,  he 
bad  already  won  a  name  by  raluable  researches  on  tbe  nature  of 
the  Swiss  glaciers,  and  by  gsological  iaweatigitfoaa  io  vuioBs 

parts  of  F.urope. 

For  a  numlxr  of  years  the  University  of  Jena  bas  been  unable 
from  l.itk  of  funds  tu  meet  the  demands  of  modem  university 
edocation,  by  the  increase  of  professorships,  establislmient  of 
■deatiBc  collections^  Ac.  So  aevera  hss  beea  tbe  check  upon 
the  growth  of  the  institution,  that  its  fnVn.!s  h;\ve  fm-illy  set  on 
foot  energetic  measures  to  obtain  a  large  increase  in  the  annual 
grants  from  the  variovts  k;rand  ducal  governments  upon  which  it 
depends  for  support.  Saxc- Weimar  has  already  promised  an 
additiaB  of  40^000  marks,  and  it  is  piobabte  that  tiiia  hialoiic 
univeisity  will  soon  be  relieved  from  its  embanassmentt. 

Ws  regKt  to  announce  the  death  of  the  emiaeal  largeon, 
%  imOiam  FcfgaMD,  Bait,  oa  Sataidaf  last^  ia  his  lixty- 
nindi  year. 

WoKK  is  about  to  be  oommeacedon  the  aaw  bnildings  for  the 
Uaivenity  of  Strasbarg.  They  will  be  dtaated  to  the  north- 
east of  the  City,  with  which  they  will  be  connected  by  ;i  broa-i 
promenade,  and  will  provide  accommodation  for  about  1,500 
students.  The  GovcRUMit  giant  lor  the  paqion  aMBU  to 
4i  ■dlUoBB  of  mariK 


The  Hunterian  Oration  at  Oie  Eo|al  Collie  of  SwgeOM was 
dditmad  oa  Tuesday  by  Sir  James  Paget,  to  presence  of  the 
Ptiace  of  Wales,  and  a  large  and  brilliant  company.  Sir  James 
sketched  the  career,  and  jjuintcd  <jut  the  quantity,  the  wide 
range,  and  importance  of  the  work  done  by  Hunter. 

As  Prof.  KirchofT  refused  the  directorship  of  the  Sun  Observa- 
tory at  Berlin,  a  Committee  of  Direction  has  been  a|qpeinted, 

consisting  of  I'rofcssors  KirchhofT,  F^^bter,  and  .\wer5. 

Among  the  Bills  to  be  brought  before  I'arliament  this  sesskm 
is  one  by  Mr.  Hardy  "to  make  further  provision  respeeting  die 
Universities  of  Oxford  and  Cambridge,  and  the  colleges  therein." 

On  Thursday  last,  Prof.  Alexander  Agassis,  who  has  been  oo 
a  visit  to  this  country  for  the  parpose  of  iavestigatbig  the  nsnlts 
of  the  CMUh^  Expedttioo,  embarked  at  Liverpool  on  board 
the  White  Star  steamer  Britannic  on  hU  return  home.  On 
tbe  Wcdoesday  evening  he  was  entertained  at  dinner  by  ibe 
members  of  the  Liverpool  Art  Club,  and  on  Thursday,  after 
visiting  the  Library  and  Museum  of  this  town  he  was  fatvitad  by 
the  Mayor  to  lunch  with  the  mcabenof  the  lUmiy  and  i»iiff«m 
committee  at  dke  town  baU. 

Dl.  N.     KoHKOLT,  the  dlicetor  af  die  O.  GyalhObaeii. 

vatory  hi  Hungary,  is  at  present  engaged  ia  aa  extensive  seriea 
of  observations  upon  the  spectra  of  the  fixed  stars.  In  the  Feb" 
niary  session  of  the  Hungarian  Academy  of  Sciences  be  gave 
the  results  obtained  with  160  staiiL  Vogel's  divisloB  into  three 
typical  dasaai,  «iH  ycUow,  aad  lad.  Is  ibilowed.  Aa  hite. 
lertiBg  observation  was  made  upon  0  Lynsb  The  bri^Iit  ti.i:.ds 
in  Its  spectrum  detected  by  Vogel  in  1871  have  now  entirely  dis- 
3p];i..i;rj  I,  and  were  probably  due  to  an  astral  protuberance. 
The  same  astronomer  laid  also  before  the  Academy  a  caiefiilly 
prepared  record  of  all  shootbic  obierved  hi  Haafaty 
during  die  past  six  yean.  Their  aaaber  aaMoata  to  about 
2,000. 

Lord  NoRrmiROOK  has  presented  to  Oxford  Univenity  a 

valuable  collection  of  skins  of  the  game  binl.  of  Indu,  c  .illecttd 
for  him  by  Mr.  A.  O.  Hume,  C.B.,  a  distinguished  indian  omi- 
thologi.i     1.  rd  Xorthbrook,  in  a  letter  to  Dr.  Adaod,  amnita 

him  thnt  the  collection  is  very  perfect,  if  not  unique. 

A  SlNCt;i.AR  case  has  been  tried  at  Paris.  A  manufacturer  of 
Sdatiae  ooaiplained  that  the  water  supplied  by  the  new  city 
waterwwka  was  too  good  for  him,  aad  that  he  oouU  not  coo- 
tinaetbemBBuftdnteofhisgetatiae.  He  dnimed  about  3,000/. 
damages,  bnt  his  suit  was  dismissed  with  costs. 

At  die  next  session  of  the  French  Association  for  the  Ad- 

vancement  of  Scieoce,  in  August,  the  Geological  Society  of 
Normandy  wH!  organise  an  exhibition  of  all  the  geological  a:id 
palxontological  products  of  the  five  dcpartmenu  which  compose 
that  old  proviaee. 

We  have  received  the  first  two  numbers  of  a  ntV  amthiy 

Italian  journal,  ElUltrkiUt.    It  is  published  at  Florence. 

\Vk  regret  that  our  space  only  admits  of  our  acknowledging 
the  receipt  of  the  Prc<ccdin>;s  of  the  Liverpool  Utettty  and 
Philosophical  Society  for  1875-6.  This  volnme,  like  many  ofiH 
predecessors,  cootaias  a  ooaaiderable  wmber  of  papenofnat 
value  in  various  departments  of  science;  MassiB.  LoagfOMUIt 
Co.,  are  the  London  publishers. 

Tks  Report  of  the  Coauuttee  of  the  East  Kent  Natural 
Mistoiy  Society  OOatains  some  forcible  remarks  on  the  condition 
of  provincial  musmmi  in  the  same  direction  as  those  of  Prof, 
Ituyd  Dawkias,  which  we  reported  some  weeks  1^  It  is  shown 
that  the  rates  now  aquaadered  ia  aapport  of  those  miscel- 
hnaanaaadamdqriathsriK^aad  iocohetaat  medleys  vaguely 
calladaMseuns,  wooU  saffice  for  the  ifamdoa  aad  mataten. 
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I  of  luUMUius  Korthily  so  named,  and  adminbty  adapted  by 
judidoas  selection  anrl  arranj;ement  to  forward  the  educatlm  of 
our  youth,  and  the  direction  of  all  classes  of  the  people  in  the 
study  of  oatanltdene*.  Ba.t,iofiuftaa|ii«motfngdi{sworthy 
end,  tb«  managen  of  maay  pnoriadal  nuueaiiu  aeem  to  under- 
•ttadnoditnsiiioret&aa  the  etiablisliinciit  of  onnieuiim  curio- 
sity shnps,  bcMrr  fittri!  to  amn/e  the  eyes  and  puzzle  tha  brains 
of  the  groundling;,  than  to  convey  rational  amusement  and  in- 
ttraction  to  the  people.  Thus  the  study  of  the  sciences  of 
BstsnU  UU017  is  nitber  retarded  than  ■dvanced,  and  the  pce- 
Tidling  %noranee  aufaitained  and  coolinned.  Local  mtueums 
•hoold  be  ndapted  to  the  best  mental  culture.  They  oiaght  to 
hSTe  a  few  good  preparations,  whether  exotic  or  native,  to 
exhibit  plainly  the  general  principles  of  nature,  and  systematic 
sets  of  ounjr  specuMas  to  diqriaj  ptiticaUrljrthe  natuid  history 
of  the  district  J  while  ttetwettMuadfriefioascKpaBie  of  loonti 
and  money,  cauaed  by  the  acquisition  and  preservation  of  a 
gallimaufry  of  unsuitable  objects,  should  be  mcit  strictly  aroided. 
The  rapid  spread  of  knowledge,  the  report  st.itcs  will  soon  con- 
vince the  rate-paying  public  that  their  rates  should  be  expended 
with  at  least  tome  regard  to  the  faialnielioB  of  the  rUng  fMHOt- 
tion.    We  sincerely  hope  so. 

Unpu  the  heodioK^  "Cu  Birds  Coont?"  Mr.  a  W.  Wadci, 
of  U«fdnleBColleg;e^  Oilbid,  writee ss  fbUowt  1— "I huve  oflen 

noticed  that  crows  crowded  on  Sundays  to  a  certain  place,  where, 
on  the  fcvcnih  day  a  friend  of  mine  was  in  the  habit  of  amusing 
himself  by  plncir.g  aqu.mti;y  of  broken  biscuit  on  his  window, 
sill ;  he  bad  time  for  this  only  on  the  Sunday  morning,  and 
during  the  week  BO  food  was  so  prescDtcd.  W«  aotfced  that  on 
the  Simdi^l  •  crowd  cf  the  birds  came  about  the  wlnSow, 
whereas  oo  other  days  no  i.pccial  sign  of  excitenent  was  vuible 
among  them.  The  opinion  I  f  irmed  of  their  power  to  cuuni 
the  days  as  they  passed  has  been  &tren)>thened  by  hearing  the 
following  story."  Mr.  Wade  then  states  that  a  gentleman  much 
traobled  by  the  depredation  of  crows  built  a  shed  at  a  distance 
firom  hia  hooi^  when  he  took  up  potitlenwitti  gun  and  amnrani- 
tioiL  After  the  first  shot  the  crows  would  not  return,  so  the 
gentleman  took  a  friend  with  him  to  the  shed  and  then  sent  him 
away,  he  himself  remaining ;  but  the  crows  kept  cut  of  range. 
Takiitg  others  with  himnp  to  the  nnnber  of  twelve  aad  seodiDg 
than  off  separately,  die  itsttlt  was  Ae  taiiMii  At  tbirteca,  how- 
ever, the  crows  seem  to  h.-ivc  lost  count,  and  icturned.  To  be 
fully  credible  the  account  ought  to  be  first-hand,  as  it  is  not,  and 
baaed  on  a  Rfubr  aeriea  of  eipcrimealB. 

Any  information  on  thi-  iirospccts  •<{  the  future  s!;p)ilic$  to  this 
country  of  Russian  boxwood  is  a  matter  of  some  imporl.ince, 
therefore  it  is  interesting,  if  not  entirely  satisfactory,  to  rc.id  in 
a  recent  report  from  Foti,  tlie  port  from  whence  the  balk  of  the 
boxwood  is  dipped,  tlMt,  thong^  eonsMendde  quantities  are 
still  exported,  it  becMMt  aanualljr  worse  in  qnility,  and  the 
supply  for  shipment  at  Poti  must  soon  be  exhausted.    The  ex- 
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Uo»en«ncnt,  but  it  is  said  that  this  restriction  will  shortly  be 
lemoved.  The  writer  of  the  report  referred  to  describes  a  journey 
Ife  made  in  1873,  tbroogb  splendid  forests  of  Nomandj  pinc^ 
birdi,  beech,  oak,  chestnut,  walnut,  and  boxwood.  With  the 
opening  of  these  forests  it  is  estimated  there  will  he  a  pltnliful 
supply  of  prime  boxwood  for  about  fifteen  years,  after  whicli 
that  of  inferior  quality  must  be  MIOlted  to,  as  in  Mtngrelia. 
Boxwooii^  it  seems,  has  also  become  quite  recently  an  article  of 
)  from  Taganrog  to  France  and  England ;  about  4,000 
i  shipped  to  these  two  countries  during  the  year  tSjS, 
at  a  cost  of  from  8/.  to  \ol.  per  ton,  free  on  board.  This  box- 
wood is  drawn  Crom  Persian  territory,  on  the  southern  coast  uf 
the  Caspian  Sea,  across  which  it  is  oonv^ed  to  Astracban, 
lh«Me  «p  the  Volga  to  Tiacteiii,  wlMaee  it  peaad  over  to 
Kalalt^  OB  the  Sob,  fte 


X  1.  7,  condnding  vol.  fl.  wrtet  fi.  (Science)  of  the  Proceeding's 

0/ lAe  f\i\y,}l  Irish  .  ttii,/imy,  hits  jiut  been  published.  It  contains 
.T  report  on  Iri.-h  Hepaticv,  by  Dr.  Dsvid  Moore;  a  revision  of 
the  ccics  of  Abies  t  f  Endlichcr  .and  Parlatore,  and  Pseudotsuga 
of  Caritire  and  Beitrand,  by  FmL  U'Sab  ;  oontributioa  to  the 
history  of  Dolomite,  by  Mr.  E.  Haidman  ;  on  Glodnum,  by 
Prof.  K.  Reynolds  ;  on  the  chemical  changes  in  pot.Tto  disease, 
by  Rev.  Prof.  Jellett ;  on  remains  of  Cen'us  mfgnctros,  hy  ('<. 
Porte  ;  on  the  detection  and  precipitation  of  phosphoric  ac  1  I  7 
ammonic  molybdate^  by  A.  N.  &1 'Alpine ;  on  the  product  of 
the  squares  of  the  diRerencea  of  the  roots  of  a  cubic  equation, 
by  Prof.  Voun^  ;  :ind  on  a  new  gcuMS  undipedas  of  ^onge^  by 
Prof.  E.  P.  Wright, 

The  February  session  of  the  Berlin  Geographical  Society  was 
devoted  to  detailed  reports  from  the  lately-returned  African  ex- 
plorers, Dr.  Pogge  and  Dr.  Lena.  The  former  described  his 
journey  from  Angda  to  MoHunbu*  the  chler  town  of  the 
Waujomha^  whose  eiditeBce  has  hitherto  been  regardc<*  as 
mythical  The  difficulties  of  the  route  were  few,  and  the  cli- 
m.-itc  in  the  interior  hi..-ilthful.  IV.  Poj^^l's  experience  would 
Si  cm  to  point  out  his  route  as  one  of  the  most  desirable  for 
future  expeditions  to  use  in  attempting  to  reach  the  interior  of 
the  coettnent.  Dr.  Pogge  stated  hia  bdkf  that  the  Casai  or 
Caiabt  is  the  Upper  Congo,  and  that  the  Ltulaba  flows  into  the 
Ogovai.  A  letter  in  Tuesday's  Times,  from  an  An^i  '.  \  pnv:  r, 
written  by  a  Portuguese  merchant,  is  of  the  same  tenor.  It 
states  that  a  Portuguese,  whose  name  is  not  given,  has  found  the 
source  ol  the  Zain^  twenty  dajs'  aaarch  east  from  Melange,  and 
one  day's  march  (Irani  the  capital  of  Dumbo  Temba  The  (iter 
is  kno.vn  as  Casai  or  Cawhi  til!  it  crosses  the  country  of  TiUWdW| 
wlicn  i:  gets  the  name  of  N'/Are.  l,ivingslone,  in  a  letter  dated 
C.i--in;^c,  February  13,  1S55,  mentions  the  common  belief  there 
that  the  Casai  and  Quango  join  to  the  north  of  Cassangd,  and 
form  the  Zaire  or  Congei,  We  seem  to  be  getting  near  the  f  olu- 
tion  of  the  problem.  Dr.  Lenz,  at  the  same  meetin;^,  sketched 
rapidly  the  results  of  his  three  years'  wanderings  .among  the 
O^kebas  of  the  OgKwai  di;lrict,  by  who^o  as.^i>tanc','  lie  svas 
also  able,  although  with  the  greatest  difficulty,  to  penetrate  to 
the  .\dooina  land,  and  touch  his  farthest  pohit  to  the  east, 
llinjska.  The  intereating  results  of  his  anthropological  and 
ethnological  stndica  aaiong  the  Oskebas,  we  hope  to  give  more 
fully. 

On  Monday  evening.  Gen.  R.  Strachey  ftnve  the  first  of  a 
series  of  lecture s  on  Scientific  Geography  at  the  Geographical 
.Society.  He  traceil  the  progress  of  Geographical  -Science, 
pointed  out  the  wide  field  embraced  by  it  at  the  present  day,  and 
Lhowed  its  ainf  and  ita  tnpoitonee. 


The  annual  meetiqgof  theAneiieaa  GeognqMeal  Society 
was  behl  on  Janaaiy  tO^  Rev.  H.  W.  Bellowi^  D.D.,  in  the 
chair.    The  annnal  deetion  of  officers  and  members  of  the 

Council  w;»-  held.  Chief-Justice  Daly  was  re-elected  president, 
and  delivered  bis  annual  address  on  the  Geographical  Work  of  the 
World  for  1876.  The  address,  of  which  an  early  copy  haa  1 
forwarded  to  tts,  is  one  of  great  interest,  and  contaiM  •  1 
henaive  view  of  geographical  work  during  1S76  in  all  depart- 
ments and  in  all  paits  of  the  wuHd.  Mr.  Daly  criticises  with 
lomc  severity  various  statement:^  as  to  previous  explorers  in  the 
Report  of  Sir  George  Nares.  He  commcnda  the  plan  proposed 
by  Dr.  Hayes  some  years  ago»  of  carrying  00  polar  exphica* 
tioo  by  eetebllshiag  a  Mathm  at  Ftort  Ffenlke,  a  plan  substanthlly 
the  ssme  as  that  proposed  by  Capt.  Ifowgate  of  t':c  I'  .S.  Signal 
Service,  to  which  we  referred  in  a  recent  number.  Mr.  Daly 
mentions  tl-.e  interesting  fact  that  the  first  Geographical  Society 
was  probably  that  founded  in  Venice  in  16&8,  under  the  name  of 
"  Society  of  Afgonasti,"  Mowed  *  few  yean  later  by  an  etao* 
datknoftlwflaaMkiiidcrtaUidwdatlfiBeinbeiK.  FgrEi«lidi 
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readcn  one  of  the  most  valmble  parts  of  thu  address  is  the 
accOBitt  of  tbe  work  of  the  wknn  U.S.  Sanrtjs  for  1876.  We 
legret  that  space  prevents  ns  doin^  more  than  refierring  to  this 
interating  address. 

At  the  last  session  of  the  Berlin  Academj  a  IcUcr  mt  read 
fiom  Dr.  J.  M.  Hildebrandt,  travelling  under  the  npcei  of  the 
Academy,  who  on  December  10  was  prepuiag  to  bevc  Mom- 
bassa,  in  Zanzibar,  for  nn  eitemive  expedition  in  the  Kibuyn 
land.  The  chief  aim  of  the  undertaking  l>e  to  study  the 
MOWjr  tmJoiil  «f  the  lofty  ehuB  of  namitahis  bordering  00  the 
taeitAiiil  One  of  die  Snt  cflbrta  win  be  dincted  to  waling 
tbe  loftysnminit  of  the  Kenia. 

JXt  A'alur  for  February  13  contains  a  paper  by  Karl  Emil 
JiMg,  "On  the  Family  Conditions  of  the  Anstraliiia  Natives," 
in  which  lie  st.itc«  some  facts  with  rep^ard  to  their  nUBniage 

custom";  that  drscrvc  the  nitcntion  of  ethnolof;ists. 

No.  3  o;  the  />ti''.-tin  J'rit>iij/ri,/  of  the  Cairo  Gcograjihica! 
Society  coiiUiins  a  paper  by  Dr.  Gutsfcld  on  his  cxploriilioti  in 
West  Africa,  and  a  paper  of  great  value  by  Col.  Colston  giving 
the  retoltt  of  Us  obienntiom  among  the  Bedouin  oT  Sedan  tad 
Kordofan.  Accompanying  letters  from  CoL  Gordon^  whkliliave 
been  referred  to  by  ns  already,  arc  four  maps  of  the  oonne  of  the 
Nile  in  the  it|pon  of  tte  gmt  lakei. 

Wk  have  received  a  copy  of  a  lecture  on  the  English  Arctic 
Expedition  given  at  the  .Scientific  Club,  Vienna,  by  Dr.  Cha- 
vanne,  forming  one  of  a  series  of  cheap  popular  icientifie  lecSKM 

which  are  being  publi^!ied  by  A.  Ilartlebcn,  of  Vienna, 

Slvkn  weekly  meeting.s  of  the  Cambridge  University  Natural 
Science  Club  were  held  during  the  last  (October)  term,  when 
the  following  papers  vete  read : — "  On  Analogies  between  tbe 
S«Meshi  Han,"  by  J.  Allen  (St  John's) )  '"The  Pectond  tad 
Pdvie  Oiidles,"  by  T.  W.  Bridge,  B.A.  (Trinity);  "Tbe 
Probable  Age  of  the  Earth,"  by  £.  B.  S.vgant  (Trinity) ; 
"Caves,"  by  J.  K.  Marr  (St.  Jolm'k)  ;  "The  General  Anatomy 
and  Functions  of  the  Cerebrum,"  by  O.  A.  Browne,  li.A. 
(Tkiaity) ;  Fermentation,"  by  A.  Hill  (Downing) ;  "  The 
Chemical  CompositioB  of  the  Alhunenold^"  by  S»  H.  Vines, 
B.A.  (Christ's).  S««en  mastlngs  am  amnged  to  tike  place 
during  tlu'  pr  sent  (Lent)  tens.  There  are  nUKtcenmembeis 

in  residence. 

1'kok.  Ogden  Rood  ha.s  called  attention  (//«/.  JoHrn.  cf 
S(i.  .■It!,)  10  some  cases  in  his  o*n  cx|)-iicnce,  which,  along 
with  an  experience  described  i>y  Tait,  seem  to  prove  that  our 
retinal  appantos  for  reception  of  waves  of  iit;ht  of  medium 
length  is  more  liable  to  be  strained  by  ncrvoos  sho^  or  bf  pro* 
longed  excitation,  than  that  designed  for  receptijn  of  waves  of 
greater  or  less  IcHj^th.  Tim;  rvms  diTr.n^^mcnt  and  prolonged 
excitation  may  produce  temporary  green  colour  blindness.  The 
elfects  Prof^  lUiod  observed  were  in  recovering  from  eHects  of 
dilorafixm,  atpOMn  to  bright  white  light  out  of  doors  (wbea 
white  objects  seemed  at  lint  pwplish  red),  and  ecrnvsleteenea 
from  typhoid  fever  (wbca  iririte  objects  appeared  of  a  weak 
orange  yellow). 

The  works  in  connection  with  the  Paris  tExhibition  of  .  1878 
are  progrcsaing  with  surprising  activity.  The  buildings,  which 
most  l>e  ready  in  the  end  of  March  by  contract,' will  be  com* 
pleted  faefiire  Ike  ^pointed  time. 

In  the  Fchnaij Session  of  the  W.iriMnl>crK' .Vntlmpological 
Sode^t  a  eentwhat  novel  communication  was  pmscaMd  by 
tnl.  r.  ZeA,  fha  tMisticiaa  of  the  Sodety.  He  InsdtMled  a 
catefnl  comparison  between  the  returns  of  the  late  parliamentary 
election  and  the  anthropological  statistics  of  the  kingdom  col- 
lected during  the  pa»t  year.  The  nnjoiilits  01  tlic  govciuintnt 
party  were  tnvariatily  obtained  in  disuicts  where  Ught-ooloured 


hair  and  eyes  predominate.  The  SrAwtirzoi,  the  Ultramoo- 
taae%  formed  a  mediam  class  with  rsgard  to  complesioo,  &c, 
ind  were  not  ncmited  fiooi  nnmig  the  hlarif'hairsd  and  the 
bl.Ack  eyed,  who  seemsd  en  the  eonlnijp  to  be  the  champions  of 

social  denMcmqr* 

Thc  Amtrkan  NaHmtH^  for  Febnsty  eontslns  au  Account 

of  the  Natural  History  of  tlic  Fanning  Crup  of  Islands,  by 
Dr.  T.  II.  Srrcets.  These  are  four  coral  i»Unds  in  the  Pacific, 
stretching  from  1' 57'  to  5*  49'  N.,  and  Irom  157*  a/  to 
162°  11'  W.  They  do  not  seem  to  have  Iieen  yet  gionpad  on 
any  disit 

A  sBOONi)  edition,  revised  to  Deeember  31,  ityd^  hu  been 
poblishedof  the  "Catalogue  of  the  Publicaiiont  of  the  United 

States  Geological  and  Geographical  Survey  of  the  Territorie*.** 
Since  1867,  forty-one  [lublications  have  been  issued,  bcsi<lcs 
tsventy.five  maps.  A  considerable  list  of  works  in  process  of 
publieetlan  and  la  pmpantion  isaho  gjisen. 

At  the  meeting  of  the  Brighton  and  Sussex  Natural  Hifitory 
Society,  held  on  the  8(h  insL,  an  iaterestiag  paper  by  Mim  Cmne 
wasreed,  "OBCMaiBGeacnaof  IM«Flibaad  their  Fossil 
AfKnities."  It  is  esported  in  ftall  in  the  JkHaer  JMfr  Ataw  U 
Febmary  lOi, 

Tns  additions  to  the  Zoological  Sodety^  Gatdens  dniing  the 

past  week  include  a  Macique  Monkey  (.I/ijr.7r«j  iyru->mct^U}) 
from  India,  presented  by  .Master  K.  Wallace;  two  Chinese  Geese 
{Amer  tygncUts)  from  China,  presented  by  Mr.  A.  H.  Mcc- 
hurst ;  a  Commoo  Raven  (Csnwr  Mr««),  Earopesa^  presented 
by  Mn.  Natlwi  s  a  Cenmwii  Msgpie  {Pka  tamiala),  EttropeeB, 
presented  by  Mils  Jessie  Bovill ;  a  Rough-legged  Bur/:iri!  f.-fr- 
(hihulto  lag»pHs\  European,  presented  by  Mr.  W.  i\.  I'axtun ; 
a  Common  Marmoset  {// ipj',  Jio  ^iui)  from  Rra/il,  a  Common 
Paradoaure  {/'araJaJcurMt  tj'/iui  from  InJta,  deposited  j  two 
Maned  Geese  (AraMs  /sMte)  ftom  Australia,  a  Red>venled 
c  ockatoo  (CiMsAai  pkUiffiimmm)  fiom  the  PhiUpp^e  Isles, 
purcbssed. 


SCIENTIFIC  SERIALS 

In  the  Janmry  number  of  the  Quarterly  Journal  of  Micro, 
uopkat  Saeme  w«  find  that  Dr.  Klein  has  supeneded  Dr.  Pkync, 
as  one  of  tlie  editors.  Mr.  H.  N.  Moseiqr  has  two  valuable 
pafiert^  the  fint  on  the  eakmring  matter  of  vaiioos  animals,  and 
especially  of  deep  sea  fooBS  drsdced  by  fl.M.S.  Clafibif^r,  in 
wtiich  a  Urge  number  of  fnsh  Deml-pnidnei^g  ooloun  from 

described  with  figuna  of  tltcir  spectra.  In  dm  seecBd,  Jjyiftrfay 
/cAtf^ewv  a  new  spedes  of  P^ic  Phmniiii^  is  described,  «4th 
notes  on  other  pelagic  species,  together  with  the  larval  fiatms  of 
Thymnaoon,  and  of  a  gymnostomatow  ^mo/gtA."^  Kleia, 
in  a  Bole  OB  a  method  01  preparing  the  esmsn  by  A*  employ- 
ment of  csBstie  pMadt  aad  lunar  caustic. — Mr.  IQdd  dcscrftee 
SchiciiadedHr's  MientOBM^  aad  gives  aa  epitome  of  a  paper 
by  EagehBaaa  on  "  CootiactiUty  aad  Double  ketectiaa."— Mr. 
Iwek  Imi  aa  imaoiluit  peycr  on  the  asiautf  •trnetniB  of  the  uUs 
of  LemsUibmam  laollusca  the  faivestigatioo  havmg  been  under* 
taken  ia  the  Hlstofe^cal  Lsboratory  of  Exeter  CoUi^  Oxford, 
at  the  instigation  of  FroC  Lsakester.  The  iifaissenta^  gills  of 
Arta  and  MytUut  are  showo  to  ezph^  the  nstnio  of  tlm  men 
complicated  organ  in  AhoJoh,  tbe  moat  dmple  type  i>ciag  fila* 
meats  lient  on  tbemsetves  at  their  middle  points,  oatsrsras  Ibr 
the  outer  gills,  and  inwards  for  the  inner,  so  that  in  ssetioo  tiM|y 
form  a  W. — ^I'he  last  paper  is  a  rimmi,  by  Mr.  Ardier,  of  rceent 
contributions  to  our  knowledge  of  freshwater  Rhizopixia. 

yiHirnal  lie  Physiqut,  January.  —  On  the  pheminicii-i  of  ii;duc« 
tion,  by  M.  Mouton. — Chromatic  j;ol.ari.'i.iti.;n  of  liilt's  in  !H,.\ia.l 
ct)»laU,  l>y  .M.  Marc.  —  Note  i^n  the  e\p. nincnt  ot  the  I'rjmklin 
portrait  ;  a  new  gla^s  htcakcr,  by  .M.  Barat.— On  absorption  of 
r.idiant  heal  by  a({ucous  vapour,  by  M.  llagn.— Note  On  the 
ern|  iu^nient  and  choice  Of  SfWCtaciW  dCSigBed  tO  COtRCt  bad 
vision,  by  M.  Dubois. 


Digitized  by  Google 


Fa.  IS,  1877] 


NATURE 


347 


soasnss  and  acadbmibs 

London 

Mathemadeal  Society,  Febnurjr  8.— Mr.  C.  \V.  Merri- 
field,  F.R.S.,  vice-preiident,  in  the  chair. — The  following  com- 
mnnicatiuns  were  made  to  the  Socie^ :— On  the  area  of  the 
qnadnjude  fonned  by  di«  fbw  pcinlt  of  intanectioa  of  two 
amies  Iqr  C  LndcMtoiC— A  cwtidii  Mtte,  by  Mr.  J.  W.  L. 

{»n^,  F.R.S— The  dUfcrcatial  cqoatioa  ^  +        =  o, 

by  Prof.  Cayley,  K.  ICS.  —  On  the  cUisificalion  of  loc^  nd  a 
theorem  in  residualion,  by  Prof.  Clifford,  F.k,S. 

Zoological  Society,  February  6.-Osbert  Salviii,  F.ILS., 
in  the  chair. — Mr.  Sdater  exhibited  and  made  remarks  on  some 
unnoticed  chaiaden  in  the  original  and  unique  specimen  of 
Comrie'!»  Nfanueode  {Mantuodia  comrii,  r.Z.S.,  1876,  p.  459). 
— Mr.  Howard  Saunders  exhibited  a  specimen  of  the  Panay 
Sooty  Tern  {Sltrtta  antrstAfta),  which  had  been  obtained  on  the 
English  Coast,  and  was  the  first  recorded  occurrence  of  thii  bird 
inue  British  Islands. — Dr.  A.  Gunther,  F.K.S.,  read  a  memoir 
aaAe  tortoises  collectetl  by  Commander  Cookson,  K.N.,  during 
the  visit  of  H.  M.S.  Peterfi  to  the  Galapagos  Islands.  The  main 
rciulti  of  Cotiimander  Cuokson's  visit  consisted  in  giving  us  a 
knowledge  of  the  tottoiie  of  AWBgdoo  Island  {Tntti.io  a^njc- 
Jtni)  and  of  the  tortoiie  of  the  Mith  of  Albenuule  Island  {'/'. 
ntuto/'hytj).  —  A.  communication  was  read  from  Mr.  Robeit 
C  cjllcti  containing  an  account  of  his  observations  on  PkyHoic»pus 
borealis,  as  met  with  on  the  coast  of  the  Varanger  Fjotd  and 
adjacent  parts  of  Finmark. — Mr.  Sclater  read  a  note  on  an  appa- 
Riitly  new  species  of  spur- winged  goose  of  the  geaus  PUclropteruj, 
proposed  to  be  called  P.  Higer,  founded  ott  two  examples  living 
in  tne  Society's  Gardens,  which  had  been  presented  to  the  Society 
by  Lieut.-Gen.  A.  V.  Cunningham. — Prof.  A.  H.  Garrod  read 
a  )>aper  on  the  mechanism  of  ^  intervertebral  substance  and  on 
some  eflecis  resulting  from  the  erect  position  of  man. — A  cum- 
municaiion  wa«  read  from  Sir  Victor  Brooke,  coataining  notes  on 
the  !>maU  ru$>ne  deer  of  the  Philippine  Islands,  and  givin^the  de- 
scription of  a  new  species  projiosed  to  t>e  called  Cenms  nigricans, 
of  which  a  female  examjile  was  recently  living  in  the  Society's 
Gardens — A  paper  by  Mr.  ( ).  Salvin  and  Mr.  Ducane  Godman 
wa5  read  giving  the  description  (if  twelve  new  species  and  a  new 
getius  of  butterllics  from  Central  America.  —  Dr.  Gunther  gave 
an  account  of  the  zjoloj;:c;d  collection  made  linriiiL;  the  visit  of 
li.M.S.  Pttnci  to  the  (lalapagos  Island.^,  which  h.ad  been 
worked  out  by  lii iii^clf  and  his  .-issistanls  in  llie  Zoological  De- 
partment of  the  Ktitisli  .Museum. — ^Mr.  K.  li.  .Sharpc  communi- 
catcii  the  ilcicripiion  of  a  new  species  of  pheasant  of  the  genus 
Lobtofluiiis  anil  of  a  ntw  specus  <if  Fitlti  from  the  Lawas  River, 
North' west  Horneo.  .Mr.  :?l'.aipc  prupuscd  to  call  the  ftmer 
L.  cattaHticoMJatus,  and  the  I'ltu,  Pitta  uuktrL 

Geological  Society,  January  la— Plra£  P.  Martin  Duncan, 
F.K.S.,  president,  in  the  chair. — Frederick  Tendran  and  Onvid 
Thomas  were  elected  Fellows,  and  Dr.  J.  F.  Brandt*  of  St 
Petersburg,  Dr.  C  W.  Giimbel,  of  Mmieh,  and  Prof.  Eduaid 
Snev,  of  Vienna,  Foreign  Member*  of  flie  Society. —On  gigantic 
]«nd->twtoiscs  and  a  unall  fresh  water  species  from  the  ossiferoas 
cnvoBS  of  Malta,  together  with  a  ':st  of  the  fossil  fauna,  and  a 
note  on  Chelonian  remains  from  the  rock-cavities  of  Gibraltar, 
by  A.  Leith  Adams,  F.R.S.,  Professor  of  Zoology  in  the  Koyal 
College  of  Science,  Dublin.  The  author  described  three  distinct 
species  of  tortoises  from  the  Maltese  rock-cavities,  one  of  which 
was  of  gigantic  proportions,  and  equalled  in  size  any  of  the  living 
or  extinct  land  Chelonians  from  the  Indku  or  Pacific  Ishinds. 
The  chanctvistic  peculiarity  in  the  two  larger  specici  is  a  greater 
robustness  of  the  long  bones  as  compared  with  the  deni^ccns  of 
the  Mascarene  axtd  Galapagos  Islands,  with  which  he  had  been 
enabled  to  o»trast  them.  The  laxgeM,  on  that  account,  he  had 
named  T.  robutta ;  it  rivalled  the  gigantic  Ttsttido  ttkifpmm 
(Gtinther)  in  size,  showing  afiinities  to  it  in  a  few  minor  chsracters. 
A  smaller  species,  71  ^rattU,  and  a  small  Lulremys,  not  db* 
d^goishable,  as  far  m  m  few  remains  extend,  from  the  recent 
Z.  turoffta,  besides  many  fragments  of  shields  of  tortoises  of 
various  dimensions,  bad  been  wtained.  These  Chelonians  were 
found  io  conjunction  with  the  reouuns  of  the  dwarf  elephants 
and  other  members  of  the  remarkable  fiinna,  collected  by  Admiral 
Spratt  and  the  author  in  the  ossiferous  rock-cavities  of  Zebbog, 
Mnaidra,  Benghisa,  &c.  The  paper  contained  a  list  of  the 
animal  remains  hitherto  recorded  from  the  Maltese  fianuc  antnu^ 
indadiagdnceipedeiofdwufdepfaaiili^  tiro^ednof  JSI^^to- 1 


ptkmutt,  twog^HMlieapeeiei  of  Hfytamt, «  gigastie  mn,  and 
other  asibnal  remann ;  and  further,  a  Note  on  some  Chelonhm 
reoudns  from  the  rock-fissures  of  Gibraltar.— On  the  Geniifam 
rocks  of  Ea^md."  by  the  Rev.  J.  F.  BUkc^  F.G.S..  aadW.  H. 
Hudktloa,  F.G.S.  The  object  of  the  paper  me  to  deaolhe 
the  raek  msates  existing  between  the  Omd  and  Kimasetidge 
clays  as  exhibited  thnM^MMt  England.  TlCToeear  in  five  d&> 
tinct  areas  which  were  treated  tepsrat^.  Wbese  baft  deve- 
loped, ss  in  YerksUc*  and  at  Wejrmonth,  the  series  ia  andt 
more  varied  than  tho  innal  namendatare  indicates  j  in  both 
instances  a  lower  man  of  "—ff^rt,  diitfaKt  fitom  thnt  iBpiiicut 
ing  the  "coral  rag  "  of  CCnlnl  B^lud,  ie  pceseot  In  Voifc- 
shTre,  e-spccially,  this  limestone  is  of  great  unpottanoe^  ud  fai 
separated  by  a  "  middle  calc.  grit  "from  the  upper  Ihnestooe 
series.  These  upper  limestones  were  also  Uiown  to  be  separable 
into  two  very  distinct  divisions,  especially  by  their  fauna,  vis., 
the  "coralline  oolite"  and  "coral  rag,"  which  last  term  is 
here  applied  in  a  restricted  sense  only  to  true  coral>bearing  or 
inter-coraltine  beds.  The  up|)er  beils,  called  "  nupra-coralline," 
were  shown,  where  present,  to  be  of  great  intcrcAt  ami  importance 
—and  iheir  fauna  was  for  the  fin>t  time  indicated— and  the  iiea- 
ores  of  Abbotsbury  and  Wcstbury  were  proved  to  belong  to  thia 
portion  of  the  series.  The  fauna  of  the  Corallian  rocks  was 
shown  to  be  very  markedly  Oxfordian  in  the  lower  [Mrtions,  and 
equally  Kimmeridgian  io  ue  npper,  while  but  a  linuted  jpoftioB 
only  could  be  >aid  to  have  *  mna  of  iu  own.  The  whole  leilca 
was  deposited  io  lenticular  masses  of  traceable  size. 

Phyaical  Society,  February  3.— Prof,  G.  C.  Foster,  presi- 
dent, in  the  chair.— The  (bllowiag  candidate  was  elected  a  mem- 
ber of  the  Society :— Mr.  J.  Norman  Lockyer,  F.R.S.— Prof. 
Osborne  Reynolds  exhibited  a  ntunber  of  experiments  in  relation 
to  vortex  motion  in  flaida.  They  have  been  gradually  developed 
dulng  Oe  leek  lor  jmn,  hwt  am  atill  fat  a  venr  incomplete  state, 
and  be  hopea  Oat  elhaiiiiill  join  Ub  in  the  inquiry.  Probably 
onemMNi  whyao  HttHepnanM  bee  been  anoe  ia  the  deter- 
nunntion  of  tiw  elwnenliiymnn  ef  fcUMntion  is  that  mathe- 
matidaiie  have  been  wiibeot  cxnafanenlal  data  on  which  to 
fi»and  dwir  calcnhiionai  Tbe  well-known  rings  fbrsaed  by  puifs 
of  tmoke  have  been  studied  by  many  high  auihoritie^  hut  not 
with  a  view  to  thehr  general  bearing  on  this  subject.  PM£lUqr> 
nolds  first  sbowad  ionikeriiwi  and  their  htieriimnoe  by  means  of 
the  apparatus  deviasd  by  ProC  Talt,  and  added  that  altbongfa  the 
theory  of  smoke  rings  does  not  ia^y  that  voitex  motiom  is  pecu- 
har  to  vapoun»  tbsir  ffiirtiian  in  bqdds  was  only  pointed  out  by 
Mr.  H.  Deeeon  at  a  oonqwrativdy  recent  date.  In  atndfiag 
the  actios  of  the  icnw^ptopeUer,  Pro£  K^molde  aoHeii  liM 
systematic  nanner  in  iriifeh  the  form  ef  «  disc  moved  oMiqndy 
throosh  water  la  retidned  by  the  track  of  air  wbidi  It  pndnces. 
If  a  tfat  disc  be  supported  on  a  light  firame  and  caused  to  move 
rapidly  through  water  the  motion  ceases  on  withdrawing  the 
band  suddenfy ;  but  if  this  be  done  gtadnaUy  the  motion  coo* 
tmuei.  By  passing  a  coloured  liquid  down  a  fine  tube  to  Urn 
back  of  the  disc,  he  found  that  a  vortex  nag  ia  alwmya 
formed,  which  passes  to  tbe  rear  of  the  disc,  and  the  same  cAet 
is  produced  by  dropping  water  from  a  height  into  water  covered 
wiiti  a  coloured  liquid.  In  a  trough  about  sue  feet  long  and  at 
one  end  of  which  was  a  horizontal  tube  closed  with  sheet  india- 
rubber,  air  rings  were  formed  by  iatroducing  air  into  the  tube 
and  then  striking  the  india-rubber  externally  by  means  of  a  flat 
board,  and  it  was  shown  that  a  ring  is  capable  of  propelling  a 
vane  placed  in  its  course,  to  the  front  of  which  it  never  advances. 
If  the  air  be  replaced  by  a  coloured  liquid  the  rinj;  travel.?  with 
considerable  velocity  and  the  motion  of  a  solid  body  of  the 
density  of  water  is  in  no  degree  comparable.  If  a  ring  travels 
through  a  part  of  a  liquki  which  has  previoudy  been  coloured,  it 
causes  no  motion  of  translation,  and  PraC  Reynolds  concludes 
that  no  resistance  is  offered  to  their  motion.  Nevertheless  the 
motion  is  gradually  stopped,  but  the  ring  is  constantly  enlazging 
by  gathering  water  as  it  travds,  and  iu  momentum  remains 
nearly  oonstaaL  After  adverting  to  the  methods  adopted  to 
ascertain  the  direction  and  velocity  of  motion,  the  initial  form  of 
the  rings  was  shown  to  be  a  spheroid.  A  solid  of  this  form, 
however,  is  very  slow  in  its  passage  through  water,  and  be  con- 
siders this  to  be  due  to  friction.  Me  has  succeeded  in  imitating 
the  form  of  the  ring  by  causing  a  disc,  surrounded  by  pieces  of 
ribbon,  to  move  Uirough  water.  Finally,  Prof.  Reynolds  re- 
ferred to  Sir  William  Thomson's  researches  on  the  interference 
of  two  rings,  and  showed  that  the  oscillating  rings  so  produced  can 
be  fonned  in  liquids  or  gsscs  bv  employing  an  oval  in  place  of  a 
dredar  apcftnie— Tbe  Annual  Gcacnl  flnUqg  of  the  Seckqr 


Digitized  by  Google 


348 


NATURE 


[Fa.  15. 1877 


was  then  hcUl.  -The  piesulent  rea<l  the  report  of  the  Council,  of 
wliicli  the  fullowing  is  a  brief  abstract  : — The  Council  points 
with  s;itisfaction  to  the  number  anil  interest  of  the  pajicrs  icaA 
before  the  S  tciily,  and  a  brief  summary  h  Rivtn  ol  the  more 
ia>i)onant.  i  hc  Sr>cicty  Iia>  to  rcprct  the  loss  of  throe  of  its 
membciii,  Mr.  David  I'urb^s,  K.K.S.,  Mr.  A.  S.  IIoKson,  and 
"Mr.  Ailliur  I'lnn.  The  jmbllcation  ol  a  new  edition  of  Prof. 
Kverclt's  work  and  of  a  complete  edition  of  Sir  Charles  Whcat- 
ilonc's  writin(;s  is  announced,  and  the  Council  hopes  sliortly  to 
undertake  the  ti  .insl.iliMii  ,  f  m.  iciuil'ic  pajvcrs  ftuin  f(irci,;n  sources 
to  be  published  in  its  procee<lingi.  'I'hc  fullowi!i.j  ( >liicers  an  l 
Council  were  elected  for  the  ensuing;  year  :  President,  I'mf. 
G.  C.  Ko'Ster,  F.R.S.  Vice-Piesi'lcni^. :  I'lof-.  \V.  (i.  Adams, 
F.R  S.,  and  J.  H.  Gladstone,  1  ,  K  S.  Mr.  W.  Spr>ttiswoode, 
LL.D.,  F.R.S.,  Sir  NV.  Thomiion,  F.K..S.,  and  Dr. 

W.  II.  .Stone.  Secretaries:  Prof.  A.  \V  luiiiold  and  \V. 
C  Koberls,  K.R.S.  Treasurer,  Dr.  E!.  A.kms.m.  Demon- 
strator, I'rof.  K.  (Juthric,  V  K .  (  'lhi;r  Mcmlicrs  of  Council: 
Prof.  W.  K.  Itarrett,  I-itiracrCi.uk,  .">Lii t  lotuij,',  \V.  Huf,'j,nns, 
D.CL.,  F.K.S.,  Pr.i|.  Kci-.nc-dy,  (  ).  J.  Lclgc,  Prof  H. 
MacLeod,  I'rof.  P.  Stewart,  LL.D,,  l  ,  K. S.,  Pro).  Uawin,  and 
£.  O.  \V.  Whitehouse. — The  proceedings  terminated  with  votts 
of  thanks  to  the  Lonls  of  the  Committee  of  Council  oa  Educa- 
cation  for  the  use  of  the  Physical  Laboratory  at  Sovlh  Ken- 
•iogton  and  to  the  several  officers  of  the  Society. 

RojWl  MierOBCopical  Society,  February  7.— Annirerury 
meeting. — H.  C.  Sorby,  F.R.S.,  nruident,  in  the  chair. —The 
president  deliveicd  the  annual  adarcsi,  in  which,  after  reference 
to  the  memory  of  thow  of  their  number  deceawd  during  the 
past  year,  be  gave  an  iateteMing  aocoont  of  Ms  recent  researches 
into  the  compMitfon  and  ori^n  of  the  loose  materials  which 
fenn  the  sands  and  clays  of  this  country,  and  also  of  those  com- 
posing the  sandstones  and  stratifieti  rocks. — The  result  of  the 
ballot  for  officers  and  council  for  the  enstoing  year  was  as  fol- 
lows :— President,  Mr.  H.  C.  Sorby.  Vice-presidents:  Dr.  I* 
S.  Beale,  Sir  John  Lubbock,  Hart.,  Rev.  VV.  H.  Dallingcr,  and 
Mr.  H.  Powell.  Treasurer,  Mr.  John  W.  Stcphcnscm.  Hon. 
Secretaries :  Mr.  H.  J.  Slack  and  Mr.  Chas.  Stewart  Coundl : 
Dr.  Robert  Uraiihwaite,  Dr.  Lawson,  Dr.  Millar,  Messrs. 
Bevington,  lirooke,  F.  Crisp,  Ingpen,  E.  W.  Jones,  Loy, 
M'Intyre,  Tbos.  Palmer,  and  F.  U.  Ward.  Aaiutant  Seen- 
taiy,  Mr.  Waller  W.  Roefcs. 

Inititution  of  Civil  Engitteers,  February  6.— Mr.  George 
Robert  Stcphenton,  president,  in  the  chair. — The  paper  read 
ma  on  ''Tn«Sew^pQiieitioBk''l7Mi;C.NoiBuBaiii(Bettb 

Rome 

R.  Accadcmia  dci  Lincei,  January  7.— Second  appendix 
to  iDfiniiir  (III  the  co  nstruction,  properties,  and  .ipphca'Kjiis  of  a 
conii.mt  induclnr,  l>y  M,  Volpicelli.  —  Vn  ciniple'e  elliptic  in- 
tCj;i.il.s  by  Prof  Smith.  On  itic  ^iiiall  oscill.il iiin.i  of  an  entirely 
free  rij;:d  body,  by  M.  Ccrruti. — t  >n  the  anatomy  and  phy.^iolOf;/ 
of  the  rclira  (continued),  by  M.  I  rani  lioll. — C)ii  ih-.-  spinal 
medulla  and  the  electric  lobe  of  the  ton)edo,  by  M.  Rctchcn- 
hcim.  — Geological  studies  on  llie  grou|)  of  the  Gran  Paradiso. — 
Rational  catalo^e  of  the  rocks  of  Frioli,  by  M.  Taramelli. 

Paris 

Academy  of  Setenem,  Febraaiy  5.— M.  Peltgot  in  tbe 
chair.— M.  Duchartre  ,  presented  the  seooad  and  last  part  of  the 
•ecandcdition  of  his  "  ElemenU  de  Dotanique."  The  following 
napeia  vera  read  : — On  the  fundamental  invariants  of  the  binary 
Wrm  of  tbe  di|^th  dq;rce,  by  Prof.  Sylvester. — Preliminaries  of 
a  comparative  study  of  living  and  fossil  European  oiks  ;  defi- 
iiiiiou  of  present  races,  by  M.  De  Saporla.  —On  monochlorised 
oxide  of  methyl,  by  M.  Friedel.  C< ';ii;  osition  and  origin  of 
diamantiferous  sand  of  Du  Toit':>  I  '  l-  ,  11  South  Africa,  by  M. 
Meunicr.  Gcclogists  have  assigned  a  deep  origin,  representing 
them  as  the  reMdue  of  alteration  of  pyrogenoiu  rocks  emitted 
like  lava.  The  author's  analysis  slve^  besides  minerals  proper, 
a  number  of  complex  rocks  whi«  eamot  have  been  formed  at 
once  in  the  state  of  mixture  by  the  same  causes.  Eadi  of  them 
must  have  been  removed  from  a  spcc.al  deposit,  then  carried 
to  the  point  where  mixture  took  place.  These  saada  be- 
long to  the  so-called  vtrtual  tU/uvia,  and  arc  related  in  ft—ation 
to  the  Kaolinic  sandi  in  the  environs  of  Paris.— On  the  prepara- 
tion and  use  of  the  liquid  foi  washing  vines  attacked  by  Phyl- 
loxera, hf  M.  Boitcan.— MM.  AadiZ  and  Aofpit  espraied  a 
dcrire  to  be  Ml  lo  Saa  ramOato  to  «!■■«•  dw  tnnrit  of 


Mercury  on  .May  5,  1878.  They  hope  that  to  render  the  study 
of  the  next  Venus  tran.sit  more  fruitluL — Diathermmcity  of 
mel:ils  ami  of  paper,  by  M.  .■\ymonnet.  They  arc  not  allicr- 
iiiiuio'.i'.,  .IS  generally  thought.  'I'hcy  are  more  duthcrmanoas 
for  ihaik  Ileal  from  mcl.\llic  luxlics  raised  to  a  temperature  under 
100  tf.an  lor  lummoas  ca^or:').;  radiations  or  those  near  red. 
They  have  weaker  absorbent  powers  than  water.  It  is  possible 
to  find  a  mathematical  relation  between  the  abiorben;  po.ver  of 
a  body  an  1  its  cocllicient  of  conductivity.  -Note  on  the  presence 
of  .imm.iiiia  in  cast  steel,  by  M.  Regnard.  Ingots  of  steel  newly 
broken  gave  a  distinct  smell  of  ammonia,  with  perceptible  noi^ie 
in  csc.ipe  of  the  g»s,  anil  Ii,iI/;i1l-s  -.n  siMpy  wntcr  if  applied. 
Tiie  a] 'iicarance  of  the  ii.ii:ture  in  all  such  cases  wa-,  crys- 
Ijliinc,  v.'.ryiii.;  slightly  from  periphery  to  centre  ;  the 
liberation  w.ij  grcitcit  at  centre.  Soft  steels  in  j;cncr.il 
did  not  give  the  plienomen  Dri,  nor  did  ingots  ]ircviau^ly 
annealed.  Analysis  of  the  gas  showed  it  to  be  nearly  pur- 
hydrogen,  with  pcrha)>s  a  iew  traces  of  acetylene. — On  tiie 
active  principle  ot  S/iv/'/iiiii.'us  liitpiJus,  or  Inee,  by  MM.  Hardy 
and  Gallots.  This  is  the  plant  used  by  the  Pahonias  in  poi&oaing 
their  arrows.  The  isolated  body,  called  ituint,  has  not  the  same 
physiological  properties  as  SirofXantitu  (so-called  by  Fraser). 
Injected  in  considerable  quantity  under  the  skin  of  a  frog's  foot,  it 
docs  not  stop  the  heart's  movements. — Immediate  disorders  pro- 
duced by  injections  of  pure  fuchsine  into  the  blood,  by  MM. 
Feltx  and  Ritter.  The  nervous  disorders,  like  those  of  drunken- 
ness, caimot,  tbe  authors  now  think,  be  due  to  embolic  lesion  (in 
the  capillaries),  but  to  direct  impression  of  the  nervous  system 
by  the  fuchsine  itaelf.— Structure  and  niineralogicai  composition 
of  variolite  of  Durance,  by  M.  Michel  Levy.  The  globules  of 
variolite  are  not  petro-sUictous.  By  its  petrograpbic  affinities  it 
seems  to  be  a  compact  term  of  the  series  of  eophotidet.  It  pie* 
sents  an  interesting  assodalion  of  several  varieties  of  ampbibole 
and  pyroxene;  also  a  new  example  of  spberolites  cadre^ 
crystallised.— On  tbe  intestinal  angnillnle  [,AnsyiUt^  imin* 
lina/u),  a  new  aematoid  worn  lowid  br  Or.  Normand  hi 
penons  attacked  by  diarrfacca  «f  Codfai  Cbma,  bf  M.  fiavay. 
It  1tatilSmcib9m.»BdwuAimihmKaaatOu^ 
tUntraSt.'^ia  tha  minite  pbnwmaaa  of  At 
F«L  AD  dwfliNMMia  are  reduced  to  tuo  Meal « 
Mtrim  kmmAm  (Ibenlozoa),  by  MM.  GaM  and 
The  anthon  finrnd  lilaria  la  the  blood  of  the  foetus  of  a ' 
wboM  heart  «m  leemiag  with  then ;  the  embryos 
passed  thravdi  ikom  MdMr  to  oftnriHC.    This  - 

destroys  tbt  MM  «f  VMOfaMW  ikmol^  uA  of 

iwitBiaiioii,  falfcnl  iw  to  OTplriw  th^  gMWilii  of  wifh  1 
The  aothon  alao  vcrif/  k.  Davaine's  view  that  the  mnwteid 
McirenlatiiigiB  tbe  weebof  cotundop  are  humeof  the 
-  'laria.— Dnemfaiatka  «f  aamoBia  fatleekead  hi 
meteoric  vralen  at  Mootsouris,  bv  H.  Levy^— Oe  tironew  1 
of  Ibis,  from  Canbodge,  by  M.  Ooibdet— On  a 
line^  by  M.  Tardieu. 
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A  U  OFKING  NATURAUST 

Life  of  a  Scottish  Naturalist:  Thomas  Edward,  As  se- 
date of  the  Linnenn  Society.  By  Samuel  Smiles. 
Portrait  aod  Illustrjuicms  by  George  Keid,  A.K.S.A. 
(London :  John  Mnmy,  187&) 

IT  is  rather  a  delic.iie  thing  and  seldom  advisable  to 
jmbtish  a  full  and  formal  biography  of  a  man  with 
an  account  and  attempted  e:>tiinate  of  his  work  while  he 
1«iiii«rff  is  stiU  alive  and  in  comparative  vigour.  There 
are  many  sound  reascns,  however,  to  justify  Mr.  Smiles 
in  telling  the  wonderful  story  of  the  still  living  Thomas 
Edward,  the  Hanfl*  shoemaker  and  naturalist ;  not  the 
least  weighty  of  these  is  that  it  will  bring  to  Edward 
some  of  that  kudos  and  cask  which  he  has  earned  long 
ago,  and  which  it  would  have  been  well  for  himself  and 
for  science  had  they,  or  at  least  the  latter,  reached  him 
years  since. 

Thomas  Edw.irJ,  buTn  1K14.  is  the  son  of  very  humble 
but  thoroughly  respecubit.  .Smutch  parent*,  who  were  able 
to  bestow  upon  him  the  scantiest  schooling.  He  was 
brought  up  in  Aberdeen,  where  he  was  in  rapid  succession 
expelled  from  three  schools  on  account  of  his  intense  in- 
born  passion  for  "  everything;  that  hath  life."  lie  used  to 
take  all  sorts  of  birds  and  beasts  and  creeping  things  to 
school  with  hfan,  in  his  podcets,  in  twxes,  or  in  bottles. 
Tom's  specimens  would  often  escipe,  and  tlic  scene  may 
be  imagined  when  some  unconscious  urchin  realised  that 
a  snail,  or  a  horse-leedi,  w  a^Mi^eNiiumy-feet''  (centi- 
pede;, was  crawling  up  his  barekgS.  Pow  Edward  meant 
no  harm,  but  it  w  as  too  much  to  expect  that  an  ordinary 
dame  or  dominie  would,  in  that  remote  and  unscientific 
age,  at  least,  take  the  trouble  to  understand  the  boy's 
nature  and  tendencies  and  aspirations.  The  consequence 
was  severe  thrashings  and  expulsion. 

When  Edward  left  school  finally  he  was  only  six  years 
old,  cotdd  read  with  difficulty,  and  could  hardly  be  said 
to  be  alilc  cither  to  write  or  count.  After  serving  for 
some  time  in  a  mill  he  was  apprenticed  to  a  shoemaker 
Begg,  **  a  low-dass  Cockney,*  Mr.  Smika  calls  him,  an^ 
certainly  a  regular  brute,  who  treated  the  poor  boy  and 
his  birds  and  beasts  in  a  most  cruel  fashion.  However 
Edward  managed  with  this  man  and  a  tubseqoent  master 
to  pick  up  a  fair  knowledge  of  the  s!ioem.-iking  trade,  and 
after  vainly  trying  to  emigrate  as  a  stowaway,  removed  to 
Banff  what  about  twenty  years  old,  where  he  has  Bved 
ever  since  working  as  a  journeyman  for  wages,  and 
devoting  every  moment  of  his  leisure  to  the  gratification 
of  his  passion  for  natural  history.  It  is  common  enough 
for  working  men,  and  especially  for  shoemakers^  to  take 
an  interest  in  certain  animals,  especially  in  bhds ;  but 
Edsvard's  fondness  for  animals  was  no  fancy  of  this  sort 
From  almost  his  infancy  he  was  devoured  with  a  passion 
fordieofaMrvationandpossessionof  animals  of  all  Unds; 
to  him  no  living  creature  was  unclean  or  loathsome,  and  he 
feared  to  face  or  handle  nothing  from  a  centipede  or  an 
adder  to  a  polecat  Whib  yet  a  baby  in  his  mother^ 
arms  he  nearly  put  a  premature  end  to  his  career  by 
springing  to  clutch  at  a  passing  insect ;  and  while  being 
driUedasamihtiamanlnAbeBteqihciiwdehimidflfaJite 


to  severe  punishment  by  rmhing  lilce  a  madman  from  the 

ranks  in  chase  of  a  passing  buUerfly. 

As  a  journeyman  shoemaker  Edward  had  to  work  from 
six  in  the  morning  till  nine  at  night.  Shortly  after  settling 
in  Banff  he  married,  lickily  for  his  bvc  ot  nat-.ire,  a 
prudent  and  consideratewoman,  w  ho,  instead  of  thwarting 
his  eccentricities,  did  what  she  could  to  help  him  and 
enable  him  to  indulge  them.  "  Wcel,"  she  said  once, 
when  asked  what  she  thought  of  his  habit:?,  "he  took 
such  an  interest  in  hauls  that  I  didna  compleen.  Shoe- 
makers were  then  a  very  drucken  set,  but  his  beasts 
keepit  him  frae  them.  My  man's  been  a  sober  man  all 
hio  life  ;  and  he  never  negleckit  his  wark.  Ste  I  let  him 
be."  "  Wise  woman  1 "  justly  adds  Mr.  Smiles.  Shoe- 
maker^ wages  in  BanfT  were  very  low— oidy  a  few  shillings 
a  week.  For  many  years  Edward  earned  only  about  10/. 
a  week,  and  yet  on  this  he  managed  to  rear,  without  in- 
coiring  debt,  a  thoroughly  respectable  and  honest  family 
of  about  a  dozen  children,  who  have  repaid  their  parents' 
care  by  doing  what  they  could  to  comfort  their  old  age. 
Edward  being  a  man  who  had  a  proper  sense  of  his  duty 
to  his  family,  seldom  thought  of  allowing  his  favourite 
pursuit  to  encroach  on  his  long  working  hours.  As  his 
consuming  passion  must  be  satisfied,  he  took  the  only 
course  legitimately  open  to  him ;  he  gave  up  bis  nights 
to  it  As  soon  as  he  got  home  from  work,  unless  indeed 
the  weather  was  unusually  bad,  he  shouldered  his  gun, 
equipped  himself  in  bis  eight-pocket  coat,  four-pocket 
vest,  double-storied  hat,  and  other  traps  of  a  rude  but 
efficient  etiough  kind,  and  putting  hij  supper  of  oattneat 
cakes  in  his  pocket,  set  out  to  watch  and  catch  the  denisens 
ofthewoodfl,heaths,air,and  aea-shore  of  the  region  around 
I3anfr.  He  would  prowl  about  as  lonp;  a?  the  li^ht  permitted, 
lie  down  for  an  hour  or  two  in  a  hole,  under  the  lee  of  a 
bush,  inside  some  old  ruin,  or  underneath  a  flat  tomb- 
stone in  some  eerie  churchyard,  snatch  an  hour  or  two's 
sleep,  and  be  up  again  with  the  first  streak  of  dawn. 
Even  when  thus  resting,  however,  he  would  frequently  be 
kept  awake  watching  the  doings  of  any  night  animals  that 
might  be  near  htm.  Frequently  also  his  rest  was  a  very 
broken  one.  He  might  be  wakened  by  a  weasel  or  a  pair 
of  rats  or  some  other  inquisitive  or  hungry  creature 
tugging  at  his  coat-pockets  or  trying  to  make  their  way 
underneath  his  hat,  always  well  filled  ndlh  insects,  birds, 
or  eggs.  He  gives  a  most  exciting  description  of  a  two 
hoars'  struggle  mth  a  pole-eat  that  attacked  him  while 
resting  in  darkness  in  the  ruins  of  Hoync  Castle,  fie 
was  dreadfully  lacerated  by  the  claws  of  the  animal,  but 
this  he  did  not  mind,  so  long  as  he  succeeded  in  keeping 
the  skin  of  the  pole  cat  whole.  Once  he  spent  two  days 
and  a  night,  without  sleep  or  food,  ia  watching  a  Little 
Stint  {Tringa  minuta),  which  he  sighted  on  the  shore 
near  sianfT,  and  thought  himself  amply  rewarded  by  being 
able  at  last  to  capture  it  As  might  be  expected,  in  his 
unconscious  eagerness  to  follow  out  his  pursuit,  he  met 
with  firequent  accidents,  and  was  once  or  twice  within 
very  littfe  of  tosinghis  life  by  falling  down  lugh  predpicei. 
All  this,  however,  he  took  as  "  in  the  bond" — .is  no  more 
than  might  be  looked  for  by  one  in  his  circumstances 
penisting  in  gcstifying  a  passion  of  the  kind  that  con- 
sumed him. 

When  compelled  to  slay  at  home  Edward  occupied 
Umdr  irifb  Ae  pnpantion  of  his  ogUcctioiu  and  the 
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imkiivfif  cases  for  holdiogtbeiD.  In  no  long  time  every 
comer  of  Ids  boose  was  filled  nidi  eases,  and  lie  wisely 

determined  to  turn  an  Iionest  penny  by  exhibiting  his 
treasures.  This  he  did  on  two  or  three  occasions  in  Banff 
oa  fiiir  days  when  die  town  was  filled  widi  ooontfy  people; 

These  exhibitions  were  so  successful  that  he  resolved,  by 
the  advice  of  his  friends — it  was  ail  the  help  they  ever 
gave  him — to  try  a  wider  sphere,  and  he  rented  a  room 
in  Aberdeen,  where  he  arranged  his  collection.  Many  of 
the  groups  of  animals  were  most  artistically  put  together, 
and  as  a  mere  sight,  not  to  speak  of  its  scientific  value, 
the  exhibition  was  well  worth  visiting.  But  it  proved  a 
complete  failnre  ;  only  a  few  people  dropped  in.  It  was 
a  serious  matter  to  Edward,  for  of  coursi;  he  had  to  leave 
bis  work  and  necessarily  incur  what  were  for  him  con> 
sidcraMe  liabilities.  The  prospect  was  so  gtoomy  that  he 
wns  driven  to  think  of  the  last  resort  of  despair,  suicide. 
He  went  down  to  the  mouth  of  the  Dec,  and  liad  divested 
himself  of  his  outer  garments  preparatory  to  taking  a  last 
plunge,  when  a  strange  bird  hopping  about  on  the  sand 
caught  his  eye.  His  ruling  passion  asserted  its  sway, 
and  off  he  set  on  a  long  and  exciting  chase  to  discover 
the  natnre  of  the  bird  ;  in  this  he  failed,  but  the  chase 
left  him  a  more  eheerfut  and  a  wiser  man.  He  was  com- 
pelled to  sell  his  collection  for  about  20/,  returned  to 
Banff  and  resumed  his  work  and  gradually  his  old  habits, 
and  ere  long  had  the  pleasure  of  seeing  another  collecHon 
gradually  accumulating.  More  than  once  afterwards  had 
be  to  sell  his  collections,  which  he  regarded  as  his  savings' 
hankto  fall  bade  upon  in  time  of  Med.  But  his  ardour 
was  never  damped,  and  until  prevented  from  wandering 
far  by  rheumatism  and  other  results  of  his  hard  life,  he 
never  ceased  adding  to  his  store. 

Edward's  collections  not  only  included  quadrupeds,  birds* 
and  Insects ;  plants  of  all  kinds  came  in  for  a  share  of  his 
attention,  and,  latterly,  marine  atiirnals  uf  all  kinds;  in  the 
last  field,  especially,  he  did  work  of  the  highest  value.  Ex- 
cept one  or  two  deigymen  of  similar  tastes,  thedreadftilly 
respectable  people  in  and  about  Banff  took  no  notice  of  Ed- 
ward, whom  they  seem  rather  to  have  shunned  as  eccentric,  1 
if  not  crazy.  But  gradually  naturalists  in  various  parts 
of  England  came  to  know  of  him,  and  thus  he  got  into 
correspondence  with  well-known  workers  in  various  parts 
of  England.  One  of  his  principal  correspondents  was 
Mr.  Spenoe  Bate,  who,  during  the  preparation  of  the 
•'History  of  the  Britisb  Sessile-eyed  Cmstacea,"  obtained 
important  help  from  Edward.  The  latter  collec.ed  for  , 
and  sent  Mr.  Bate  a  very  large  number  of  specimens. 
Of  394  Crustaoeaas  fbond  in  the  Moray  Firth,  no  fewer 
than  twenty-six  new  species  were  addecl  by  Edward  him- 
selfl  A  new  Isopod  which  he  discovered  was  named 
afUx  himseU  Prantsa  {Ancau)  JSdwardti,  and  one  of  his 
most  notable  discoveries  was  one  of  the  little  fishes 
knoH-n  as  midges,  which  he  sent  to  Mr.  Couch,  who  pro- 
nounced it  new  to  science,  and  named  it  Edward's  Midge 
(CoHtMia  Edwan/ii}.  By  and  by  he  was  induced  to  send 
descripdons  of  his  obserraHons  first  to  the  local  Journal 
and  latterly  to  such  scientific  journals  as  the  Linneitu 
HotUt/s  Journal,  the  Zoologist,  NaturalUt,  and  Ibts. 
No  one  reading  EdwanPs  accounts  of  his  experiences 
would  ever  dream  that  their  author  had  had  no  schooling 
after  his  sixth  year,  and  had  worked  nearly  all  bis  life 
from  6  A.K.  till  9  pji.  at  a  comnran  handlenfk.  Thqr 


have  Iwcn  cmnpared  without  Wf  emufsntlon  to  the 
classical  deseripHons  of  Wibon  and  Audubon. 

How  Edward,  with  no  dradgillg  npparUiis  whatever, 
but  only  with  old  pots,  pans,  from  seaweed  cast 
ashore,  from  the  inside  of  fishes  obtained  firom  the  fidier- 

nien,  and  by  other  similar  methods,  collected  his  marine 
specimens,  many  of  the  greatest  rarity,  is  well  told  in  Mr. 
Smiles's  narrative.  It  is  quite  amasiog  how  much  is  yet 
to  be  learned  about  the  commonest  objects  of  our  l.ind 
and  sea  ;  and  how  much  of  new  Edward  managed  to 
discover  of  the  nature  and  habits  of  animals  about  which 
one  would  have  thought  no  more  was  to  be  learned.  In 
an  appendix  of  forty-eight  pages  Mr.  Smiles  gives  a 
descriptive  list  of  a  portion  of  the  Eaima  of  H.inffshire 
observed  or  found  by  Edward  ;  bad  all  that  he  has  found 
been  thus  catalogtied  it  would  have  filled  the  volume. 

It  is  to  the  credit  of  the  Linnean  Society  that  yeais 
ago  they  conferred  upon  Edward  the  rare  honour  of 
Associate.  Doubtless  had  the  numerous  correspondents 
whom  he  was  so  ready  to  help  with  specimens  and  the 
result  of  his  observations  known  of  his  real  condition, 
they  wouKl  h.ive  done  something  to  put  him  in  a  position 
in  which  be  could  have  helped  science  with  less  hardship 
to  hhnselC  .  Here,  surely,  if  ever  there  was  one,  was  a 
fair  CMe  for  the  endowment  of  unremunerative  research, 
and  had  the  fund  now  being  allotted  been  in  existence 
even  ten  yean  ago,  Edward  wooM  have  had  a  prime 
claim  upon  it.  How  these  thin^^s  arc  manafjed  in  Norway 
may  be  learned  from  the  following  extract  from  a  letter 
from  Mr.  A.  Archer,  Laur\-ig,  Norway,  to  the  TVfMKf, 
called  forth  by  reading  Edward's  Life  : — 

"  Some  years  ago  there  lived  on  the  wild  west  coist  of 
Norwaj  a  dergyman,  with  bis  wife,  a  large  family,  and  a 
small  raceme.  He,  too,  employed  every  leisure  hour  in 
the  study  of  nature,  but  being  a  graduate  of  Christiania 
University,  and  being  obliged  to  take  many  a  journey 
over  the  large  fiords  in  visiting  distant  parts  of  his  pari-ili, 
he  possessed  two  great  advant.iL;cs  over  Edward  a  j,'ooa 
education  and  larger  opportunities  of  observation.  He, 
ton,  liad  the  seeing  eye  without  which  all  opportunities 
I  are  useless,  and  shortly  it  was  known  that  science  was 
being  enriched  with  discoveries  in  zoology  made  by  the 
hard -worked  parish  priest  The  action  of  the  Norwegian 
Storthing  was  prompt.  Though  the  great  majority  of 
that  body  an  poor  peasant^  with  little  more  edncatioa 
than  tbey  have  pickM  up  m  the  parish  school,  and  though 
in  all  ordinary  cases  they  hold  the  purse-strings  with  a 
grip  that  would  have  pleased  Joseph  Hume,  they  have  the 
virtue  of  Ixiiig  liberal  when  good  cause  can  i)e  shown 
for  iL  At  the  request  of  the  Governing  IHody  of  the 
Christiania  University  they  cre  ited  a  new  unattached 
Professorship  of  Zoology,  endowed  it  with  a  salary  of 
3',j/.,  cijual  to  1,000/.  in  England;  and,  relieving  the 
clergyman  front  liis  parish  duties,  which  could  be  as 
well  performed  by  another,  appointed  him  to  the  pro- 
fessorship, but  without  requiring  from  him  dther  resi- 
dence or  teadUqg.  How  tbe  Professor,  in  diese  favourable 
circumstances,  went  on  meatStkB%  acienee  with  his  dis. 
coveties  till  ms  name  became  famous  over  the  worid, 
how  he  trained  up  his  sons  to  follow  in  his  footsteps,  how 
two  of  them,  thoug:h  yet  young  men,  arc  professors  in 
Christiania  University,  one  of  them  in  his  own  favourite 
science,  all  this  is  known  to  the  scientific  men  of  Europe, 
nor,  should  any  of  them  read  this,  will  they  require  to  be 
told  that  the  name  of  the  clergyman  was  Sars.  It  would, 
of  course,  be  absurd  to  ask  the  enlightened  Parliament  of 
Great  Bnuin  to  take  in  the  case  of  Edward  a  hint  from 
liie  Norwegian  Storthing  in  the  case  of  San^  and  the 
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Scotch  Universities  are,  we  all  know,  too  poor  to  create 
unattached  professorships  and  endow  them,  standing  as 
Uiey  do  rather  in  need  of  endowment.  Is  it  equally 
absurd  to  ask  if  one  of  the  wealthy  English  Universities 
would  not  consider  it  an  honour  to  rank  Edward  among 
its  IWOfesiuis,  and  assist  him  to  publish  the  observations 
he  mKj  jfk  Mve  tine  to  make,  or  doe*  it  merely  show 
gross  ^ornoee  of  the  raiiit  in  which  thev  ere  govetned 
to  suppose  that  either  of  them  conld  so  ur  depart  from 
the  usual  routine?  I  suppose  I  am  not  the  only  country- 
nan  of  Edward  who,  havin;^'  lived  here'  iodk  enough  to  learn 
how  poor  Norway  rcat^  her  great  men,  will  regret— not 
so  much  on  account  of  I  limnas  l-.dward,  for  his  has  been 
a  great  life  and  example,  but  in  the  cause  of  science — 
that  Us  lines  Iuhfo  not  AUen  in  pleasanter  plaoes." 

But  Edward  never  complained  of  his  lot,  and  had  Mr. 
Smiles  not  wntlen  the  present  work,  he  would  have  had  to 
stick  to  his  stool  to  the  end.  All  Edward  ever  wanted  was 
some  way  of  earning  a  living  that  would  have  enabled  him 
to  give  more  time  and  attention  to  his  scientific  pursuits, 
and  no  one  will  deny  that  it  woold  have  been  hmnensely  to 
the  gain  of  science  could  his  services  have  been  devoted 
entirely  to  it,  for  he  was  too  passionately  fond  of  nature 
ever  to  have  been  spoiled  by  prosperity.  Bat  regrets  are 
now  useless  ;  happily  Edward  is  not  beyond  the  reach 
of  consolation  and  well-merited  rew.^rd,  and  happily  he 
is  receiving  them.  He  will  be  mentioned  in  the  annals 
of  science  as  an  observer  of  the  highest  accuracy  and 
originality,  who  gave  tip  to  a  parish  a  genius  fitted  for  an 
immensely  wider  sphere.  The  obvious  moral  of  the  work 
to  those  who  have  to  spend  most  of  their  time  in  earning 
their  daily  bread,  as  well  as  to  odiers,  we  need  not  point 
bete.  Mr.  Smilcs's  work  is.  one  of  the  most  interesting 
biographies  ever  written,  and  the  illustrations  gratuitously 
contrtboted  by  Mr.  Reid  are  a  great  frieaauie.  Our  readers 
by  buying  the  book  will  not  only  bei:oin(>  (iDSscsstd  of  a 
rare  treat,  but  will  at  the  same  time  help  to  confer  a 
substantial  benefit  npen  Thomas  Edward,  the  Scottish 
Nasotalist. 


BUiKE'H  "ASTRONOMICAL  MYTHS' 

Astronomical  Myths.  Based  oh  Flammari«iis  "  History 
^the  heavens."  By  John  F.  Blake.  (London :  Mac- 

milLin  and  Co.,  1S77.) 

IN  the  continual  turmoil  of  daily  life,  when  each  one  is 
loeldng  forward  to  new  methods  and  new  discoveries, 
we  seldom  or  rv  vcr  look  back  into  the  doings  of  our  early 
predecessors,  and  even  when  we  do  we  arc  somewhat 
inclined  to  piqr  tlieir  ignorance  and  their,  to  us,  absurd 
notions.  We  oitght  rather  to  call  to  mind  the  difSculties 
under  which  the  great  men  of  old  laboured,  difficulties 
under  which  our  present  Iva^Jcis  in  astronomy  would 
probably  have  been  equally  sorely  tried.  We  must  re- 
member that  we  have  all  the  sister  sciences  lendinf  their 

aid,  and  that  therefore  the  advance  in  astronomy  should 
be  made  with  constantly  increasing  strides. 

The  author  of  tlus  woiic  has  put  before  us  the  labour  of 
M.  Flammarion  in  an  English  dress,  and  h.is  added  other 
matters — notably  a  chapter  containing  the  researches  of 
Mr.  Haliburton  on  the  Pleiades,  to  many  the  inter- 
esting part  of  the  book.  We  are  carried  back  to  the 
time  sdien  nations  thought  as  the  cliild  did  in  the  lines  of 
Tom  Hood,  <inoted  bf  the  satfaor  »— 


' '  I  remember,  1  remember,  the  fir  trees  straight  and  high. 
Ami  how  I  tboq^t  ttdr  deader  tops  wsn  doM  Sfnast  Ike 

sky  ; 

Tt  was  .1  childish  fantasy,  but  now  'tis  little  joy. 

To  know  I'm  further  olT  from  heaven  than  when  I  w*s  a  boy." 

Mr.  Bbhe  commences  by  calling  attenrion  to  the  con- 
templation by  our  ancestors  of  the  awe  inspiring  pheno- 
mena of  the  heavens  by  night,  the  rising  and  setting  of 
the  sun,  moon,  and  planets,  the  slow  and  silent  motion  of 
the  constellations  from  cast  to  west.  To  them  the  sky 
was  a  lofty  canopy  studded  with  stars,  the  earth  a  vast 
plain,  the  solid  basis  of  the  universe.  Two  diffHnct 
regions  appeared  to  compose  the  whole  system— the  tqpper 
one,  or  the  air,  in  whidi  wen  the  moviag  stars,  and  the 
firmament  over  all;  and  the  lower  oneithe  earth  and 
the  sea. 

It  is  to  be  expected  that  in  early  times  religious 

beliefs  and  rites  were  tni\ed  up  with  and  were  derived 
from  the  motions  and  appearance  of  the  heavenly  bodies. 
The  Diuids  appear  to  have  seen  or  imagined  that  the 
moon  was  a  body  like  the  earth,  having  mountains,  and, 
according  to  Plutarch,  furrowed  with  several  Mediter- 
raneans, which  the  Grecian  philosophers  compared  to 
the  Red  and  Caspian  seas.  This  celestial  earth  was 
supposed  by  the  western  theologians  to  be  the  abode  of 
departed  sovd^,  the  place  of  immortality.  The  festivals 
were  therefore  ranged  accordingly,  and  the  Druids  were 
represented  as  holdmg  a  crescent  in  tlieir  hands. 

The  origin  of  the  n.imcs  of  the  constellations  has 
always  been  a  source  of  speculation,  and  the  chapter 
on  this  subject  is  well  worth  study.  For  the  names  of 
several  of  them  there  appears  to  be  some  show  of  reason, 
but  others  have  been  named  from  mere  caprice,  or  in 
honour  of  some  person  or  event.  In  the  case  of  the 
"  Locks  of  Berenice,"  the  story  goes  that  Berenice  was  the 
spouse  and  sister  of  Ptefemy  Eoetgctes,  and  that  she 
made  a  vow  to  cut  off  her  locks  and  devote  them  to 
Venus  if  her  husband  returned  victorious,  and,  to  con- 
sole the  king,  the  astrologer  placed  her  locks  among  the 
stars.  The  Great  Bear,  the  'SpKmt  ;icyn'X»;  of  the  Greeks, 
the  Okouari  (bear)  of  the  Irmjuois  may  have  been  so  called, 
as  Aristotle  observes,  because  the  bear  is  the  only  animal 
that  dared  venture  into  the  regions  of  the  north.  The  Arabs 
called  the  bears  the  great  and  little  coffins,  and  the  Chris- 
tian Arabs  made  the  Great  Bear  the  grave  of  l.azanis,and 
the  three  weepers  Mary.  Martha,  and  their  maid. 

The  history  of  the  si^:n5  of  the  zodiac  is  traced  down- 
wards in  the  several  n. '.lions,  .imi  it  is  pointed  out  that 
the  names  may  have  originated  in  the  rising  of  constel- 
lations at  the  times  of  certain  important  events,  as  Aqua- 
rius at  the  time  of  the  inundation  at  Thebes,  and  the  Hull 
at  the  time  of  ploughing,  but  this  docs  not  accouiu  for 
all.  Further,  we  find  how  the 'precession  of  the  equi- 
noxes furnishes  us  with  a  means  of  fixing  the  date  of  the 
signs  receiving  their  names ;  at  that  date  the  names  of 
the  signs  of  course  corresponded  to  the  zodiacal  constel- 
lations, and  if  we  find  in  any  description  that  tlie  equinox 
is  said  to  be  in  the  sign  of  the  Bull  we  know  that  the 
method  of  naming  dates  back  to  some  y,coo  \  ear  s  ago,  for 
at  that  period  the  equinox  happened  in  the  constellation 
of  the  Bull.  According  to  our  present  nomencUtuie  the 
etiuinox  hapi>cns  in  .Aries,  but  really  when  the  sun  is  in 
Pisces  ;  our  method  therefore  dates  back  to  about  2,300 
jean  ago  when  the  eqninoK  wa*  in  the  coosidlation  of 
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Aries,  or  more  probably  to  tlie  time  of  Hipparcfitn,  when 

t'lL  cijLiinox  was  Cxnctly  at  the  star /3  Arietis.  It  occurs 
to  us  that  ihe  worship  of  the  Bull  and  Golden  Calf  was 
in  v«gae  during  the  time  that  the  equinox  happened  in 
the  ccnstdlation  of  Taurus,  that  the  Ram  nnd  Lamb 
were  held  in  estimation  at  a  later  date  when  the  equinox 
happened  in  the  constellatioa  of  Aries. 

The  most  prom'nont  group  of  stars  in  the  heavens — the 
Pleiades— has  always  been  an  object  of  attention,  and 
we  are  glad  to  find  an  interesting  chapter  on  this  subject 
based  on  the  careful  woric  of  Mr.  Haliburton.  The 
PleiadeF,  we  lear.i,  were  observed  fiw  the  purpose  of 
div'ulin:4  tlie  >e:-r  into  two  parts— one  "the  I'kiadcs 
above,"  and  the  other  "  the  Pleiades  below."  During  one 
half-year,  while  they  were  east  of  the  sun,  they  would  be 
visible  at  sunset  and  the  reverse  during  the  other  half. 
The  culmination  of  the  Pleiades  at  nUdnight  appears  to 
liave  been  with  many  nations  the  starting-point  of  the 

year,  and  here  again  the  precession  of  the  equinoxes 
has  an  interesting  effect,  since  the  tropical  year  is 
shorter  than  the  sidereal  Thus  the  dates  of  the  latter 
Iceep  advancing  on  those  of  the  fonner,  and  so  long 
as  dates  were  regulated  by  the  stars  aU  the  countries 
would  agree  in  the  time  of  their  festivals  ;  but,  as  the 
author  puu  it,  "  as  soon  as  a  solar  calendar  was  arranged, 
and  it  was  found  that  at  that  time  this  position  coincided 
Willi  a  certain  day,  say  the  Pitiades  culminating  at  mid- 
night on  November  17,  then  some  would  keep  ou  the 
date  November  17 -as  the  important  day,  even  when  the 
Pleiades  no  longer  cuhnin.itcJ  at  midnight  then,  and 
others  would  keep  reckoning  by  the  stars,  and  so  have  a 
diiiVrt  nt  date." 

The  instance  given  of  the  17th  November  seems  to  be 
fomewhat  strange,  for,  on  referring  to  onr  star  maps,  it 
appears  that  the  I'lciades  culminate  now  ;it  midnight  on 
or  about  the  X4ih  November,  and  years  ago  the  midnight 
culmination  took  place  of  courao  earlier  in  the  year.  It 
is,  however,  possible  that  judgment  of  the  date  of  mid- 
night culmmation  was  in  error, 

Mr.  Blake  then  goes  on  to  point  oat  Aat  a  new  year's 
festival  determined  by  the  Pleiades  is  the  most  universal 
of  customs.  The  Australians  hold  their  new  year's  corro- 
boriee  in  November  at  the  midnight  culmination,  and  in 
India  the  year  was  determined  by  the  Pleiades,  and  on  the 
t7th  day  of  November  is  celebrated  the  Hindoo  Durga, 
the  festival  of  the  dead,  and  new  year's  commemoration. 
So  also  the  Egyptians  regulated  their  solar  calendar  that 
the  day  might  lie  unchanged,  and  the  commemoration  of 
the  dead  took  place  on  the  17th  of  their  month  Athyr, 
the  same  date  at  wliich  the  Mosaic  account  of  the  deluge 
makes  the  same  commence.  Thi^  we  agree  trith  the 
author,  is  no  chance  coincidence. 

\Vc  cannot  think,  however,  that  the  explanation  of  the 
origin  of  November  17  is  clear,  for  although  some  4,(xx) 
years  ago  the  equinoctial  point  was  close  to  the  Pleiades, 
there  appears  no  particular  reason  that  the  day  on  which 
the  equinox  happened  when  n«ar  that  group  would  be 
called  November  I7,and  if  it  was  so  called  bowcomes  it  that 
the  midnight  culmination  happens  now  within  three  days 
of  the  same  date,  while  our  calendar  has  continually  been 
changing  with  reference  to  sidereal  events  ?  If  we  assume 
that  the  commemorations  of  India  and  odwr  places  are 
kept  on  the  day  of  midnight  eahninatioa  of  this  gnop^ 


wtfhottt  reference  to  the  calendar,  then  tfie  events  would 

happen  now  without  much  error  on  November  17,  and  will 
happen  on  December  17  some  3,200  years  hence,  and  if  we 
reckon  bade  acoonUngto  our  odendar  to  a  time— to  some 
4,000  years  ago  -the  culmination  and  festivals  would  have 
happened  on  the  autumnal  (spring  of  the  southern  hemi- 
sphere)  equinox — September  21.  We  do  not  see  from  the 
text  how  the  Egyptian  and  Mosaic  dates  of  November  17, 
although  perhaps  connected  together,  can  have  any  con- 
nection with  the  festivals  of  other  nations  kept  on  that 
date  in  modem  times.  The  calendar  might  have  been 
.irr  in);ed  to  sott  the  sidereal  year  up  to  a  comparatively 
late  date,  but  our  calendar  has  been  fitted  to  the  '.ro;jical 
year  much  too  long  to  allow,  at  its  commencement,  the 
midnight  colmination  of  the  Pleiades  to  have  happened 
anywhere  near  November  17. 

In  other  words,  the  festivals  depending  on  the  mid- 
night culmination  of  the  Pleiades  will  necessarily  be  kept 
on  or  about  the  same  day,  and  that  day  happens  to  be 
February  i4,or,  say  November  1 7 ;  now  unless  the  calendar 
be  a  sideieal  one,  which  it  is  not,  this  festival  must  have, 
in  bygone  years,  happened  earlier  than  November  17.  It 
would  seem,  therefore,  that  some  other  event  than  the 
culmination  of  the  Pleiades  happened,  by  which  the 
Mosaic  and  Egyptian  date  of  November  17  was  fixed. 

The  further  account  of  the  Pleiades  and  the  rdatioa  to 
the  passage  in  the  Pyramid  of  Gi/eh,  as  investigated  by 
Piazzi  Smyth,  is  extremely  interesting. 

In  the  chapter  on  astronomical  systems  there  is  much 
worih  reading,  and  the  dia<;rams  show  the  j;r.u!ual  ad- 
vance of  obseivation  and  order  over  imagination,  and  it 
seems  curious  to  as  at  the  present  lime  that  the  ancients 
should  have  gone  so  far  out  of  their  way  to  describe  the 
earth  as  a  flat  surface  floating,  with  roots,  on  pillars,  on 
the  backs  of  elephants  standing  on  a  tortoise,  as  a  portion 
of  a  cylinder,  as  cubical,  or  as  having  various  other  forms. 
The  geography  and  cosmography  are  no  less  interesting, 
and  a  Large  number  of  diagrams  of  maps  aregiv  jn,  many 
of  which  appear  to  have  been  made  to  suit  the  super- 
sdtioas  ideas  of  the  fathers  of  the  varioos  churches  rather 

than  the  rf^suUs  of  obser\  ation. 

The  chajjtcrs  on  tciipscs  and  Comets,  with  the  anecdotes 
of  the  consternation  and  awe  produced  by  their  appear- 
ance, give  us  a  very  correct  idea  of  the  all-supreme  super- 
stition of  (he  middle  and  earlier  ages  ;  but  even  now 
among  civilised  nations  there  appears  to  be  a  large 
amount  of  superstition  to  be  eradicated. 


067?  BOOK  SHELF 

Acoustics,  IJ^hl,  ami  Heal,  By  William  Lees,  M.A., 
&C.  Glasgow :  Collin%  Sons,  and  Co,  1877.  (Collins's 
Advancea  Science  Series.) 

Tins  is  a  good  specimen  of  a  series  of  text-books,  among 
which  Dr.  Guthrie's  capital  compendium  of  Magnetism 
and  lUectricity,  and  several  other  valuable  .vorks  have 
appeared.  It  is  stated,  in  a  brief  preface,  to  be  founded 
on  notes  of  the  late  Dr.  W.  S.  Davis  of  Derby,  who 
was  to  have  undertaken  its  preparation,  and  to  whom  the 
first  chapter,  as  well  as  the  i^pewUx  on  the  Doctrine 
Energy,  are  due. 

Text-books  are  far  from  eas^r  to  write  in  a  satis&ctory 
manner  j  by  their  very  definition  and  nature  they  con- 
tain no  novelty,  except  such  as  can  be  secured  by  clear 
treatment  and  lucid  cxpositiBn  of  snl^jects  nheadyfamiiinr. 
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"VoVf  are,  moreover,  being  issued  in  such  numbers,  under 
fhe  preWDt  deauuui  for  popular  education,  that  their  very 
likeness  to  one  another  is  ntiguing.  They  require  also  in 
tbdr  oonstroctien  tite  raie  faculty,  whether  intuitive  or 
sained  by  long  experioice.  of  insigbt  into  a  student's 
probable  difficulties ;  for  it  Mens  desirable  that  they 
should  r.itlu  r  aim  at  being  employed  as  condensors  and 
systematiicrs  of  knowledge  already  acquired  generally 
from  the  ssudy  of  larger  and  more  ditTuse  treatise?,  than 
as  independent  works.  It  is  in  this  respect  that  useful 
practical  knowledge  differs  from  "cram";  a  distinction 
very  real,  though  more  difficult  to  define  than  to  under- 
stand. The  concentrated  food  offered  by  such  compila- 
tions is  less  easy  of  digestion,  and  more  readily  expelled 
fiom  the  mental  economy,  than  that  which  is  more 
gnulually  administered  and  more  completely  assimilated. 

The  writer  of  the  pictent  manual  has,  for  instance, 
only  seventy  pages  to  devote  to  Soimd,  one  htudied  and 
eighteen  to  Light,  and  ninety-one  to  Heat,  exclusive  of  the 
Appen<iix.  I'ut  i;  is  rcmark-ible  how  much  he  siicceeds  in 
comprcsbiii;;  within  these  very  restricted  limits.  The 
illustrative  experiments  arc.  a  rule,  simple  and  well 
chosen,  lhout;h  occasionally  trite,  and  even  of  doubtlul 
accuracy  ;  as  is  seen  in  the  drawinj^  ot  the  periodic  cur\'C 
of  a  musical  sound  at  p.  40^  and  that  of  dispersion  of 
light  on  p.  135.  On  the  other  band,  the  use  of  a  long 
spiral  steel  spring  to  illustrate  waves  of  compression  and 
lareAction,  ttie  ^soipiion  of  the  effects  of  Temperature 
on  Sound-waves,  and  the  dumters  on  Interference,  Dif- 
fraction, and  Polarisation  01  Light,  especially  in  its 
Circular  and  Rotatory  forms,  are  ingemous  and  easy 
to  comprehend. 

A  few  simple  numerical  cxainpiles  are  given  of  each 
important  law,  with  their  solution*,  and  the  mode  of 
working  out  ;  a  method  which  prob.ibly  tends  nn.ire  than 
any  other  to  dx  essential  points  on  the  memory  of  the 

iti^l;  W.  H.  STONE 


LETTERS  TO  THE  EDITOR 

ITJii£dUor  dm  not  hold  himself  rtsponsibit  for  cpinwns  fj:/>re5SfJ 
tf  JUt  arrafetldnUi.  t\ni/ur  can  he  undertake  U  return, 
«r  U  anttfMd  vdlh  lAe  tariUrt  of,  rejtctid  manuscri^s. 

Postulates  and  Axioms 

A  sTRoNr.  committee,  apjioir.t  .1,  or  rather  re-appointed,  for 
the  purpose,  reported  last  year  to  the  lirlti.vli  A-s..catiui>  upon 
the  Syllabus  driwn  up  by  the  Association  (or  the  Imi  rovement 
of  Geometrical  Teaching.  I  have  only  just  seen  a  fwpy  of  the 
xeport,  and  I  wish  to  point  uiit  tli:\t  it  incidentally  touches  m  a 
muleading  fashion  up<ju  a  m.Htcr  which,  though  primarily  of  only 
tltttyriT*'  interest,  is  re.\!l/  of  the  irct-.cal  im|;ortance  too,  if  not 
(in  the  strictest  5cnsc)  for  the  spctiii!  purp<Nc  of  the  committee  ; 
I  mean  upon  the  dillcrent  ways  of  distnhuting  the '"und.'inental 
«S»umijtions  ur.-lcr  the  two  heads  of  pustiihitc  xnA  ;ix;rim. 

Let  US  Slop  for  a  moment  at  the  hiS'.'. ric.nl  point  of  vicsv.  It 
Is  wdl known  that  the  received  text  ^f  Kuclid,  which  wc  m.iy 
consider  icpresenled  by  Dav.d  ('irei;ory's  c  lition  ((  UiorJ,  1703), 
misplaces  the  assumption  abiut  ri^ht  an^'cs  ;x-'^utTption  at 
the  base  of  the  theory  of  pat.i'ilcls  the  asiumptu  n  that  two 
strueht  lines  do  not  indole  a  >;iicc.  That  is  to  s.iy,  whereas 
ia  the  correct  text  the-sc  are  the  4th,  5tb,  and  6th  postolatei, 
the  leoeived  text  makes  thetn  the  lolh,  lldi,  and  laUicosBflMMi 
noUoBi,  or,  as  we  tuually  say,  axioms. 

How,  when  the  report  speaks  of  Euclid  in  this  connection,  it 
meaas  something  nearly  identical  with  the  received  text.  Not 
quil*.  however ;  k.r,  ihou^jh  the  hn;.;u.if:c  is  not  cle.ir  ;n  all 
respectf,  it  clearly  says  thus  much,  that  Kuclul  divi>icd  the  au..ms 
intoeenefal  and  specially  geomctriol.  liut  this  is  not  the  case 
in  cither  text  ;  for  in  both  texts  the  lirst  seven  common  notions 
arc  cei.eral,  the  Slh  seometiical.  l.uJ  the  <rli  general  ag.im,  nor 
is  the  8th  distinguished  from  the  re,t  hy  lU  grammatical  fonn. 
But  whether  you  follow  the  received  text  or  dcpirt  Iroin  both, 
it  is  unhistorical  to  affirm  of  KucUd  what  is  n«t  true  of  the  cor- 

lect  text.  ,  .   ^  J- 

Let  as  now  consider  the  theoretical  signi&cance  01  the  two  ois- 


Iributions.  The  case  is  thu.s  stated  by  Dc  Morgan,  under 
EtiileiJf!,  in  Smith's  "Dictionary  of  (Ircek  and  Roman  Bio- 
graphy," p.  66h  :— "  The  intention  of  luicUd  seems  to  have  been 
to  di5lin^u:-,h  Itttwccn  that  whlrh  h.s  i-c.kUt  must  grant,  or  seek 
:  anothi.1  sy.'ttcm,  whatever  may  he  his  npiniun  a.s  to  the  propriety 
]  of  il.'j  .i>5uniptiMii,  an.l  that  which  there  is  no  question  everyone 
will  gtan*.  The  nunlern  editor  nif  rely  di.stinguishcs  the  assumed 
prohUm  (or  construction)  from  the  assumed  th.  .^rem."  This  latter 
distinction  is  at  least  .^i  old  as  l'roculu> ;  but  to  Dc  Morgan 
it  Ls  I'.uclid's,  at  Ira-t  as  concerns  right  angles  and  parallels, 
that  "seems  inoit  rea^jnable ;  for  it  is  certain,"  he  continues, 
"  that  the  first  two  assumptions  can  have  no  cbiim  to  rank 
among  common  notions  or  to  be  placed  in  the  same  list  with 
'  the  whole  is  greater  than  its  part.'  "  We  need  not  pursue  the 
modem  editor's  disliiicti on  further  ;  but  Euclid's  acquires  a  more 
dehuite  iignificance  in  rclati  mu  to  those  generalised  concciHlons 
of  space  which,  since  Ue  .Morgan  wrote  these  words,  have  almost 
passed  int )  pojjular  .science.  This  in  its  generality  U  a  dithcult 
subject,  hut  for  the  present  puiDose  it  is  enough  to  regard  plane 
geometry  as  a  particttlsr  csss  Of  the  geooeliy  of  points  and  Bnes 

on  a  given  sui  f  icc 

In  Ihis  vi^w  tl  L'  pu^n'.atcs  specify  the  attri'im'es  of  the  plane 
which  make  pLxne  gc  ur.ctry  what  it  Li.  Thus  the  fust  three, 
whatever  else  ihey  do,  [irDvii!'.:  that  the  power  of  drawinj^  dia- 
grains  shall  nut  be  restricto.1  i  y  boundaries,  and  the  fouitli,  all 
riL;lit  angle,  ate  eiju  il,  a:Tiirns  thai  a  complete  rotat:r  n  is  the 
same  in  quantity  at  a.l  p  'ints  ;  thereby  the  lir>t  three  exclude 
surfaces  having  such  a  >iii;;i;l,u  1  teas  as  a  cuspidal  line,  and  the 
fourth  exclu  :cs  surfaces  having  such  a  p'oint  as  the  vertex  of  a 
cone.  Again  the  filth  excludes  .mticlastic  iUifacss,  and  tlv--  sixth 
synclastic  ones  and  any  which,  like  the  common  cylinder,  returns 
into  itself.  N'otluii:;  lomains  but  the  plar.e  and  such  developable 
sur.'accs  as  the  pmabolic  c>linlcr  to  which  mutii.'is  mni^i'i  lit 
everything  in  plane  gcuinctiy  wiU  equ.iHy  apply. 

The  axiom?,  on  the  contrary,  speciiy  t  o  proicrty  of  any 
class  of  surfaces.  This  is  crucially  inst.inc.il  in  the  one  axiom 
(the  Sth,  that  things  congruent  are  equal)  which  docs  concern 
figures  traced  on  sui faces  of  only  a  limited  class.  For  this 
axiom  merely  says  that  if  things  coincide  they  are  equal,  not  that 
figures  m  different  pi  ices  may  t»c  brought  to  coincide. 

The  question  may  be  asked  whc-.ht  r  this  last  assumption  ought 
not  to  be  premised  somewhere  ;  that  is,  whether  the  methol  of 
superposition  ought  not  to  have  been  vindicated  by  expressly 
assuming  that  any  plai  c  tlgure  may  be  laid  down  on  any  plane 
so  as  to  coincide  w  ith  a  pi>riion  of  it.  The  omission  is  an  ex- 
tremely cuiious  fact  — in  Euclid,  I  mean,  for  it  is  not  at  all  re- 
markable in  his  successors.  On  the  one  ham!,  express  statement 
is  superfluous  in  the  sense  that  the  assumption  is  implied  in  the 
last  t*o  pustulates  -  for  the  fifth  adirms  that  the  "  measure  of 
curvature"  ol  the  plane  is  not  mga  ive,  and  the  sixth  that  it  is 
not  positive  ;  between  them  it  is  naught,  and  therefore  constant ; 
but  this  is  the  coniiiion  of  sapcrj)osablenes--.  On  the  other  hand, 
express  statement  is  imlispcnsable  in  the  sense  that  the  student 

cannot  do  irithout  it,  because  the  theory  of  messareofcarvatara 

dots  not  belong  to  el'jmen-..ary  geometry. 

The  fact  is  that  Euclid  has  drawn  the  line  with  wlut  is  really 
remarkable  accuracy,  but  is  only  seen  to  be  so  in  virtue  ot  piin- 
ciples  not  discerned,  1  believe,  by  any  one  before  Gauss.  What- 
ever may  be  the  cxplatution  of  lliis  phenomenon,  to  ignore  il  in 
speaking  of  Euclid's  postulates  and  luichil's  axioms  is  to  depart 
from  history  where  aslherencc  to  history  woul  t  he  instructive  in 
theory  too. 

It  IS  of  course  another  qaestiim  whether  this  distinction  of 
Euclid's  oBiht  to  be  pnscrved  ia  bocks  mtsnded  to  supersede 
EucUd.  C.J.  Mo^ao 

Hadlcy,  Bsnet 

Just  Intonation 

That  Mr.  Chappell  adwodeistuib  me  is  due  partly  to  his 
c>  nfoundina  vibtsUMi  nambsis  with  tbdr  ration  Thus  is  the 
vibration  number  of  the  snpertonic,  where  { is  that  of  the  tooic ; 
whil  524288  is  not  the  vibration  aamber  of  any  nesical  sound, 
though  lijc  ratio  5242S8 : 53144"  =  :  3"  expres«»«nint«ml 
that  may  be  picked  out  foniteea  tinss  In  each  odave  01  Mr. 
Colin  Brown's  keyboard.  A  idll  aiMeoOBipIeK  interval  2" :  %** 
is  found  se^en  times  in  each  octave. 

I  hsve followed  Mr.  CbappeU's advioe  and  purdiasedhunx- 
pcnny  pamphlet,  and  having  read  it  with  the  care  it  desarvy,  I 
can  only  My  I  diswat  firooi  a  great  part  of  It,  cspeGislfy  wosfe 
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hannonics  and  the  coJe  are  treated  of,  and  I  am  not  tor- 
priied  that  it*  author  cannot  underataad  the  macfial  hub  of 
Colin  Brown's  Jnt  Intonation  Hannonium. 

The  strict  harmonic  chords  of  the  seven  notes  of  the  scile, 
inchiding  only  sound*  in  the  scale  of  C,  and  excluding  all  approxi* 
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llctc  it  will  lie  oLicivt-J  lli.U  a!d  llie  tones  of  the  scale  arc 
h.miionics  of  K  and  of  that  note  only  (a  circumstance  first  poinit-.l 
out  by  t'olin  Brown).  I  do  not  admit  that  F  and  A  arc  notes 
inttrfiHui  \{\  tlie  ^calc  of  C.  A.  K.  Clarkr 

Ordnance  Survey  Office,  Soathamplon,  l-'cbruary  8 

Pfoteedve  Mimicqr  anooc  Bati 
iKAVBtwdwIlbaMKliiaienttflMfnnifciarDr.  S.  Aidwr 
ia  Natvsb,  vol.  XV.  p.  313^  M  tte  babits  of  RynehtfijicUrit 
fMWk  ^^n«d.  {■  Pnmei&t  itxalSu  H  rmtUs,  Spiick  M  tbey 
qnitfi  agree  wHh  notes  on  the  taae  nedct  jmiide  ligr  me  when 
tnvelling  some  years  ago  in  British  CNmuu 

This  is  not,  however,  the  first  pvbliihed  notice  of  protective 
ntniciy  among  bats.  In  my  "Monograph  of  tlw  Aiiatic 
Cbiroptera"  (1976),  I  have  icfemd  to  tha  poculiar  nuvkings  of 
the  wing  and-  inter  emoral  membiMMt  in  XienetiitaficUt,  Vtsper- 
tiUo  formmut,  and  V.  HfdwUieku,  which  aie  ookwred  on  the 
nme  plan  although  these  species  tie  related  in  do  other 
lapecta,  and  have  stated  that  I  believe  these  markings  to  be  the 
molt  of  "protective  mimicrf."  Of  one  of  the  two  fint^aamed 
species,  Mr.  Swlnhoe  remarks  A  qpedca  of  Kerivcula  allied 
to  A'.  fUia  and  K./ormota,  wn  braasht  to  me  by  a  Ba^ivc. 
The  bod^  of  this  bat  was  of  an  ocange  tnowa ;  but  the  wings 
were  painted  with  orange-yellow  and  black.  It  was  caught, 
aupendtd  head  downwards,  00  a  dnater  of  theionnd  fruit  of  the 

Nov  tUt  tree  is  an  ever- 
e  portioo  of  its  foliage  is 
leaves  Ming,  in  sncfa  a  stage, 
jMititDy  waacc  and  'black.  This  bat  can,  therefore,  at  all 
leasons,  suspend  from  its  branches,  and  elude  its  enemies  by  its 
rcKmblstce  to  the  leaf  of  the  tree.  It  was  in  August  when  this 
specimen  was  brought  to  me.  It  had  at  that  seuoA  found  the 
frait  ripe  and  rtddi&h*yellow,  and  had  tried  to  escape  observa- 
tion in  the  semblance  of  its  own  tints  to  those  of  the  frait."  * 

A  familiar  instance  of  what  appears  to  be  "protective 
mimicry  "  occurs  in  the  species  of  toe  genus  Pttrofut  (Fl^iag- 
fous  of  Eoropeaa  residenu  in  India).  These,  the  largat  of  lul 
buts,  mieasaring^  on  an  average,  neatly  one  foot  in  lengUi  with  an 
expanse  of  wing  of  from  four  to  five  feet,  aie,  from  their  large 
site,  very  ciinspicuous  objects  even  whtn  the  wings  are  dosed, 
and  catily  seen  from  the  ground  when  hanKing  from  lofiy  trees. 
With  very  few  exceptions  these  bat*  have  the  lur  of  the  back  of 
the  head  and  of  the  nape  of  the  neck  and  thouldcrs  of  a  more  or 
less  bright  reddish  or  bright  buff  culuur,  contrasting  strongly 
the  dark  browa  vt  black  fur  of  the  back.  At  first  sight  it 
m%ht  appear  that  tfiit  wmirltuMo  cootratt  of  colonrs  would 
render  the  animal  matcooiiqiiciiovt  to pascios  enemies,  and  con- 
sciiuently  more  subject  to  their  attadn  when  Banking  in  a  temi- 
loipid  condition.  But  anv  one  who  has  seen  a  colony  of  these 
bats  suspended  from  the  branches  of  a  banyan  tree,  or  from  a 
silk  cotton  tree  {Enotltttdron  critntalt),  must  have  been  stiuck 
whh  their  resemblance  to  large  ripe  fruits,  and  this  is  especially 
noticeable  who  they  bang  in  clusters  from  the  leaX^slalks  of  the 
cocoa-nut  polni,  where  tbcy  may  be  easily  mistaken  for  a  bunch 
of  ripe  cocoa-^uls.  Hanging  close  together,  each  with  his  head 
bent  forwatd.s  on  iltc  chest,  his  bodv  wrapped  up  in  the  ample 
folds  <A  the  laige  wing%  and  the  back  tamed  out«iudi»  the 
*  fnt.  Z<m£  S«t,,  iMa,  p.  357. 


brighiiy  coloured  head  and  neck  is  psesenlad  to  view,  ami  te* 
iimbfes  theextrcmity  of  aripeoocoMmt,  wiUi«liiditUsflaiflB«l 
■lao  dosdy  corresponds  in  me.* 

The  mudi  smaller  species  of  O  '  '.^'•'m'  ^od  Afaeroghtsus, 
which  feed  on  the  fruit  of  guavas,  i>lantains,  and  mangoes,  re- 
■emble  these  fruit*  doody  fat  the  yellow  colour  of  tibdrfiir  and  in 
thdr  aise,  so  that  it  b  very  difficnlt  to  detect  one  of  these  bats 
when  suspended  among  the  leaves  of  any  of  these  trees. 

The  resemblances,  however,  betsrcen  these  fragivorous  bats 
and  the  fruits  of  the  trees  on  wbidi  thqr  roost,  may  be  aod> 
dental,  and,  in  the  present  state  of  our  knowledge,  we  woidd 
scarcely  be  justified  in  setting  them  down  as  the  result  of  "pro- 
tective mimicry,"  thouch  there  can  be  little  doubt  that,  to  what- 
ever canse  dua^thqr  Md  in  conoealii>s  thcae  nnimab  ftoa  the 
atlndwof  wenwe. 

1  «oiH  oddueo  other  Instances  of  what  appear  to  me  to  be 
cases  of  ^'protective  mimicry"  among  bats,  but  my  letter  has 
already  much  emeeded  the  limits  intended  by  me  whm  l  com. 
mtiiccd  it,  and  I  must  reserve  my  remerkt  on  the  {-cculiar  (MM- 
tion  of  Rymhtmytttris  moso  wben  resting  on  a  perpetidicBlar 
plue  wrmee  Ibr  another  commnideatkm.       C.  E.  Dobsom 

Senee  of  Heaffng  In  Birds  and  Insects 

In  respect  to  "  The  Ser;.  •  cf  Heariii;;  in  Bird?,''  the  habit 
of  pattering  with  the  feel  while  iiukini;  which  is  ci>mmon 
to  many  worm-cating  birds,  tc<.i:i,  to  jutclu'le  the  i  ca  tliat  such 
birds  at  lea^t  depend  to  any  great  cxicnt  uii  >n  their  p.iwcrs  of 
hearing.  Gulls  frequently  tiead  <ir  \  u  t'lK^^ii  (cct  while 
setkinj^  f  i  Kl.  The  object  being  clearly  tu  liiscuvct,  from  some 
sliL;ht  mMvcriittit,  vvlicreabouts  of  their  hiiliien  prey.  lio»crs, 
doulitic-.^  wit' I  [lie  :  ol>ject,  vibrate  one  fool  i.ipiiily  with 
tri.tii;;lL>Ub.  rii  jiiu;!  un  ihtj  gtound.  Now  the  plover  i:-  f-ii-uliilly 
a  wiirm-ciitciiir.j;  bird,  luuie  so  even,  ]  robaWy,  than  ihe  thiuih. 
I.i^^ht-I'ooleij,  aciivc  yet  stcalihy  in  it^  movements,  quitk->if;htcJ, 
ami  cerlaiiily  quick  nf  he,ti:iip,  the  plover,  when  fcedinj;,  runs  a 
little  way,  like  the  l!ii.;s'  ,  lli  11  Hop*,  with  hc.ni  crcC,  looking 
intently  ;  lislcntnj,'  i:  naglit  be  thought  tut  /or  iMt  tremuUtu 
mr/!,  n  <y  i/i  /.■  .'.  The  plu\er,  -.d  vuch  tim^  tiMtS  wiAontdiOUllt 
to  sight  and  not  to  Us  sense  ul  hcatint;. 

It  is  true  that  the  lhru»h  has  not  this  trick  of  paticnng  with 
the  foot,  li  is  true  also  that  it  has  vvlnlc  seeking  fooil,  very 
much  the  I(f  U  of  liiteninj;  attentively.  I  he  lat(.',tness  of  its  eye 
and  comparatively  small  development  of  its  c.ir  incline  me,  how- 
ever, to  believe  with  Mr.  .Mcl.achl.sii  (  \  vi  1  ki.,  \o\.  xv.  p.  254), 
that  the  thrash  alto  depends  when  feeding  more  on  its  power  H 
d^thanoBiliMMaoriieariae.  CJ.  A.  Mivu 


ATMOSPHERE  OF  THE  ROCKY 
MOUNTAINS* 


A  NYONE  who  observes  with  a  large  telescope  soon  becomes 
■''^  aware  of  the  great  obstade  atmospheric  undulation  oAcrs 
to  the  pursuit  of  astrooomy,  peiticularly  in  the  applicatioa  of 
photography  and  the  speclrocoope.  During  two  ycnn  when  I 
photographed  the anoa on  cweiy  awoalq^t  night  at  my  obaer- 
vatory,^  these  wen  only  thne  occsdons  on  ««lcfa  the  air  waa 
still  CBOUch  fpi^  nsabi^  snd  even  then  theio  was 

Oirt  «  1,500  faaar  negatives,  only  ooo  or  two 
reaUy  fine  pictures.  A  letter  whkh  the  lat*  Mr.  Bond 
te  na  Btatas  that  in  sevsaAcca  pcan  |»M  amwacc 
with  a  pcdtetly  faahlcas  ajgtt  •<  Ika  CsadMMae  Obssmtosy. 

Sndi&alsnatBidlycaasasstianoaMM  to  oondder  whether  H 
is  not  pmdhla  to  ^mlnidi  Satowaphedc  diiturbanoes,  and  have 
led  to  the  cdihtaled  eiBeditians  of  fioC  Piaad  Smyth  to  the 
PcakoTTcncrillc^andlbrLBswU  to  Mdm,  ThMMttoslI*  it 
would  seem  that  the  only  complete  folttloB  is  to  asocmlhidi 
monliiB  iVMcs  or  iiolaMd  peaki^  and  leave  as  mnch  as  posdSle 
of  the  dr  beww  Uie  tdeMopb 

Havin).;  had  occasion  dnmig  the  months  of  Aufsst  and  Sep- 
tember, 1876,  to  go  on  a  hnntini^  trip  with  two  dUtingulahed 
officers  of  the  L'niitd  .States  Army  into  the  Kocky  Mountains 

'  In  a  note  10  Sir  jjincx  Eromerwii  Tciinciil'i  "  Crj  lv>ii."  .Mr.  1  kwahn 
ttmarlii  : — "  Thcvr  \ms  {Plrr^mt  mitdbtt)  ukc  |K>uc»Mna  durms  the  (Uy 
u{  particular  lrc»,  u|x>n  whidl dwy  baiiK  'i^'  ^  iniu  li  rip<-  (mil.' 

"  "  AMinnomical  OlMtcnratioiN  on  ihe  Almo-phrrc  ol  ihc  Kucky  Mo<in- 
uint.  made  ai  ElevalMai  of  fmia  10  ii.aoo  feci,  m  I'lah,  Wyomine 

'Jeiritoiy  and  Cotomdo.**  By  Henry  l)rapcr,  M.I).,  l*i(ifct.«<»r  oi  ADjlytical 
Chiini>(ry  and  rhyiolojiy  in  the  tliiivcitiiy  of  New  Yorlc.  Comiuuucated 
t>y  ilic  auilior. 

3  Frol  Ucmy  Dni(cr's  ot<«r\«t«r]r  ii  at  HaMiass-on-Hudacii,  asar  M«ar 
Voik:  MwdeeaTi^sr.  loaBit»isn*9''srt  siMMianBtoMihasea,  M 
fast. 
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and  Wahntcfa  nmge^  I  thought  it  desirable  to  carry  a  telescope, 
with  a  view  of  ascertaining  wliether  there  would  l>e  suflicient 
inducement  to  return  with  my  1 2-inch  achromatic  or  a8-inch 
reflector,  and  make  a  nrol  nged  itay. 

\%  it  was  not  feasible  to  take  an  iuUiiiBCBt  of  aajimt  size, 
I  ccntentei!  myself  with  a  small  adtrooHtde  of  unuoil  excel- 
lence.  Thuu^;h  of  only  \  \  inches  aperture,  it  bears  a  power  of 
60  coaipirte!)',  and  I  think  would  carry  ico.  It  was  provided 
with  A  abort  brass  trijiod,  holding  an  altitude  and  azimuth  move- 
nent,  ^vixq;  both  steadiness  and  smoothness  of  action.  The 
eye  piece  mu  capable  of  adjustment  tiy  a  rack  and  pinioD,  and 
the  object<||lats  was  so  arranecd  in  its  cell  as  to  be  fice  from  in- 
jurious coBnouoo.  Thii  ultle  less  studi  the  Wfoe  tali 
invented  by  Fouralt,  tnd  ia  tpite of  ib  die1fcei»bleiif  dolag 
food  work. 

In  such  observations  on  the  Atmosphere  as  those  proposed 
during  this  trip,  it  is  obvious  tha;  there  are  mainly  two  poiuts  to 
be  con>i>!crcd  :  (i)  fieedom  from  tremor,  and  (2)  traospareccy. 
A  station  combining  both  is  most  dcHrabl^  but  a  marked  pre- 
dominance  of  steadiness  gives  special  advaiitages  for  celestial 
photograpbji  while  tncieue  of  transparency,  even  if  accom- 
panied nitsteadinets,  is  of  value  in  eye  obsetvadons.  I  had 
been  led  to  suppose  from  conversMitlons  uith  Government  officers 
■nd  persons  connected  with  the  ideological  and  geographical 
satvcys  of  the  tenitories,  that  the  SVahb.itth  range,  wliich  is  in- 
termediate between  the  Sierra  Nevada  on  the  west  and  the  true 
Rocky  Motmlains  on  the  east,  would  offer  the  greatest  advan- 
tages, This  supposition  turned  out  to  be  altogether  incorrect, 
though  it  might  nave  been  asgued  that  a  high  range  flankod  et« 
distance  on  either  side  by  other  higher  ranges  shooU  have  givm 
the  maximnm  chance  for  cloudletti  and  still  skies. 

We  first  went  to  Salt  Lake  Citv,  which,  according  to  the 
Casella  aneroid  I  carried,  is  at  an  elevation  of  4,650  feet  above 
the  iea.  It  lies  at  the  foot  of  the  Wahsatch  range.  At  eleven 
o'clock  on  the  evening  of  arrival,  Auffut  9.%^  I  took  some  obser> 
vatioos  frum  the  hotel  after  careful^  oentnng  the  object-glass. 
Saturn  looked  about  the  same  as  on  an  or'1:nary  nii,'ht  at  my 
observatory.  Capclla,  which  was  just  clear  \A  the  house-tops 
across  the  street,  twinkled  as  badly  both  to  the  naked  eye  and  m 
the  telescope  as  I  have  ever  seen  it  at  the  sea-leveL  Lieut. 
Warren,  of  Camp  Douglas  [a  mililaiy  post  near  the  city]  said 
these  had  been  a  neavy  rain  the  wtdt  previous,  and  the  air  was 
aiort  asoist  than  nsoaL  The  sim  set  among  just  mch  a  bank  of 
elands  as  wc  r.re  acciutomed  to  see  in  New  York.  I  was 
somewhat  prepared  for  a  tremulous  condition  in  these  high 
region*,  because,  the  preceding  night,  having  stopped  for  a  few 
nights  at  Fort  Steele^  on  the  Union  Pacific  Railroad,  I  perceived 
that  Antaies  tmnkled  veiy  rnndi,  dMngb  we  were  nearly  7,00a 
feet  above  the  sea. 

However,  in  order  to  make  a  thorough  trial  it  seemed  beit  to 
ascend  one  ufthc  high  peaks  of  the  Wahsatch,  and  accordingly  | 
the  Red  Butte  was  selected.   The  peak  proved  to  be  7,350  feet  , 
high.    Though  it  was  quite  clear  when  wc  started,  clouds  ! 
gathered  in  every  direction  as  the  nn  went  down,  and  at  night- 
bU  the  sky  was  entirely  overcast   Moreover,  the  wind  blew  so 
strongly  that  it  was  necesHUjr  to  retire  over  the  brow  of  the  . 
nonntain,  and  eventually  we  retuned  to  Camp  Douglas.    At  ^ 
this  point,  S>250  feet  above  the  sea,  sad  abotrt  600  feet  higher  I 
than  Salt  Lake  City,  the  telescope  was  set  up  to  take  advantage  ' 
of  some  breaks  in  the  cloodi,  through  which  the  moon,  Antare^  I 
{,  Unas  Majoi^  and  Jnpiter  appeared.   \Vith  a  power  of  ool^  I 
twenty  the  twinkling  was  snrprislngly  great ;  1  do  not  remember 
ever  to  have  seen  it  worse  with  my  hirge  instruments.  ' 

These  results  led  to  an  examination  into  the  meteorology  of 
Salt  Lake  City,  so  as  to  find  out  the  rainfall  and  its  distribution  ^ 
and  the  percentage  of  cbmdf  days.  1 

It  appears  that  the  average  annual  ntinfidl  for  the  past  five 
jean  U  t^t^  inches.  There  is  no  perfectly  dry  month,  the  \ 
nearest  appsnch  bcbg  during  tbo  tomaer.  The  doody  dry  ; 
days  are  194  perasnum,  tbe  disposition  bdog  similar  to  toe  , 
riiofall.  , 

A  former  pupil  of  mine,  andgiaduatc  of  the  Univeriity,  Dr. 
Benedict,  inlotned  me  the  Mormons  believed  the  rainfall  had  . 
much  incicued  since  tbeir  community  bad  settled  in  Utah,  and  | 
this  seems  to  be  borne  out  by  the  statement  that  whereas 
formerly  three  gallons  of  Salt  Lake  water  produced  on  evapora- 
tion one  g^loo  of  salt,  it  now  takes  four  gallons  to  prodace  tbe  j 
sane  quantity. 

For  these  reasons  it  is  doubtful  whether  there  would  be  enoudi 
advantage  in  bringing  a  laisc  telc^ope  to  this         to  nake  It  \ 
worth  while  to  cBcomter  the  labour  and  expense. 


On  Aueost  3f0^  havimr  taken  an  escort,  wc  nunrad  soMh  finm 
Fort  Steele,  ladnide  41*  48'.  longitude  107*09*,  ainnc  the  Noeth 
fork  of  the  Piatte  Riven  into  the  main  range  ol  the  Rodty 
Mounuins.  During  the  bltoen  days'  expedition  there  wene  only 
two  nights  on  which  we  saw  clouds  enongh  to  prevent  artto- 
nomicu  working,  and  only  one  thundentonn  of  any  moment 
took  place  in  our  immediate  vicinity ;  about  one  quarter  of  an 
inch  of  rain  fell.  The  sky  «as  mnqr  perfectly  free  from  clouds, 
and  many  local  thundenlomt  cecBned  about  the  higher  pcaln» 
but  they  seMom  extended  to  the  pbtanis  bdow. 

September  i  and  2  our  camp  was  8,900  feet  abore  tlie  aw  in 
the  vicinity  of  mountains  rising  10,000  and  11,000  feet.  Thaie 
peaks  seemed  to  lie  nearer  than  they  really  were,  for  the  trail* 
sparency  of  the  air  caa<ics  estimates  of  distance  to  be  deoeptivci 
From  the  top  of  one  I  subsequently  saw  the  Seminole  Mountahi, 
which  was  150  miles  distant ;  it  did  not  appear  to  be  fiAy  milca 
away.  The  night  of  September  i  was  quite  clear,  with  very  Httlo 
cloud,  and  the  atmosphere  remarkably  tranquil.  Antnrcs,  iriwn 
near  setting,  hardly  twinkled  at  all,  and  Arctunij  in  the  telescope, 
exhibited  lour  diifractiun  rin^s  unbroken  by  flickering.  The 
central  disc  was  as  hard  and  sharply  defined  as  the  pin-hole  in 
the  lamp-screen  I  am  accustomed  to  use  in  testing  specula  and 
lenses.  I  looked  for  the  companion  o(  Polaris,  but  PUtly  on 
account  of  the  nearly  full  moon,  and  partly  from  the  tmrlrfllim  of 
the  ditfraction-rings,  I  could  not  be  sure  of  it.  The  moon  WW 
perfectly  steady  ;  witli  a  power  of  sixty  there  was  no  trace  of 
twinkling  at  the  terminator.  I  tried  to  sec  Titan,  tbe  laigest 
satellite  of  Saturn,  but  did  not  succeed.  At  the  time  it  was  not 
certain  whether  this  failure  was  due  tO  the  position  of  Titan  with 
relation  to  Satuni,  or  whether  It  ORMO  Ims  the  blinding  eflful- 
gence  of  the  moon.  Capella  wu  pafectly  steady,  though  there 
was  a  dow  change  of  eoloar  from  otaish  to  reddUh,  occupying 
about  a  second. 

The  sucoeedbg  night,  at  nine  o'clock,  though  the  sky  was 
mostly  covered  with  cumulus  clouds  in  motion  Mmthwaid,  I 
was  astonished  to  find  tbe  terminator  of  the  mooo  abeoltttely 
free  from  twinkling  and  Aictnms  down  among  tbe  tops  of  the 
dead  aspen  trees  as  steady  as  pomihle,  The  four  diiTraction  rings 
round  the  central  disc  waVBOtMricctly  circular,  but  that  was  the 
fault  of  the  lens.  Every  dafcei  of  centring  or  of  surface  and  any 
vein  in  the  glass  cooiM  o«t  owM  nwc  deany  tlian  in  the  woiie* 
shop  examinations,  Isecans^  while  the  air  is  as  rteady,  tlie 
is  far  more  intense. 

I  am  certain,  if  a  large  telescope  could  be  brought  here  and 
maintained  against  the  furious  winds,  great  results  might  fa« 
attained  if  there  is  much  of  this  weather.  But  this  particular 
place  is  of  acces!:,  ami  possibly  no  better  than  other 

situations  oei  the  line  of  the  railroad.  The  sky  is  not  as  black 
as  I  had  expected ;  it  is  rather  of  a  light  blue,  though  the  full 
moon  makes  much  difference. 

Un  several  other  nights,  in  both  lower  and  higher  places,  I 
made  obsecvntioBs,  but  never  saw  the  combination  of  steadinen 
and  tranipaiai^  again.  On  the  plateaus  at  the  foot  of  the 
mountains  and  awny  from  the  gnvee  of  qoakine  aspen  trees  and 
pinc^  tbe  sun  sends  down  scorching  rays  all  day  long  on  the 
alkaU  plains,  where  only  sage  plants  are  sparady  scattered,  and 
even  on  horsebick  one  can  see  the  heated  waves  rising  from  the 
ground.  The  air  is  for  from  being  moist,  for  die  lips  are  apt  to 
crack  and  bleed,  and  the  mncous  membrane  of  the  nose  is 
parched.  When  the  sun  sets  the  ground  rapidly  radiates,  and 
wc  frequently  had  by  morning  one  quarter  of  an  inch  of  ioe  in 
0«r  vessels  «  wnler  standing  outside  the  tents.  These  plateaus 
are  on  an  average  about  7,250  feet  above  the  sea.  The  mere 
fact  of  broken  ground  and  vraoded  snnonndings  does  not,  bow- 
ever,  suffice  to  produce,  even  at  this  season,  a  tranquil  air ;  for 
when  we  rode  over  the  Rocky  Mountains,  along  the  margin  of 
perpetual  snow,  to  the  head-waters  of  Snake  River,  and  camped 
at  Trout  Lake^  nearly  10,000  feet  high,  though  the  air  was  ex- 
ceedingly transparent,  it  was  very  unsteady.  I  rose  at  4  A.M. 
to  see  Venus,  and  her  splendour  was  so  great  that  it  led  to  a 
most  delusive  fttit^ft*  of  her  apparent  site.  Occasionally, 
during  clear  frosty  weather  in  midwinter,  a  night  of  similar  cb«- 
racteiistics  is  seen  at  iny  observatory.  On  such  an  occasion  I 
obtaired,  at  tbe  pdnel|Ml  focus  of  the  is^-inch  reflector,  a 
photograph  of  the  moon  near  her  third  quarter  in  less  than  a 
second. 

The  officers  of  Fort  Steele  and  the  guides  say  it  would  be  im- 
possible to  do  any  astronomical  work  in  this  region  from  tbe 
middle  of  October  till  the  middle  of  May,  that  is,  for  seven 
months.  The  fierce  winds,  heavy  falls  of  snow,  and  intense 
cold  would  b«  unbcwable.  Even  fa  the  beginnhigof  September 
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we  needed  lar^;e  cimp.iiies  in  the  m  tiiiiii;^  ami  cvcninp.  Our 
caiKp  .i!  Trout  Lake  coultl  oijly  be  readied  for  six  weeks  in 
summer  on  account  uf  the  depth  of  snon  in  the  f»llen  timl>cr. 

On  the  whole,  it  may  Im:  reni.irlitii  uf  this  mountain  rc};ion, 
that  the  asttunomiCTl  coiuiilion,  ]  irticularly  for  photographic 
researclies,  i,  un;  r  iiumiil;.  In  on'y  one  place  were  stcadincSh 
and  transpatriii  y  ci  nriliiiicil,  .tn<l  only  two  nights  out  of  t'll'lecn  at 
the  Wit  si-a,si  .)i  nt  ilic  ye.ir  wen:  i  \ci:|  I lonally  line.  I  he  trans- 
parency was  almost  always  much  more  marked  than  at  tlie  sea- 
ieveJ,  but  the  trcmulousncss  was  as  f;'^*-''>  °^  even  greater,  than 
near  New  York.  It  is  certain  that  during  more  than  half  the 
yf::r  no  work  of  a  delicate  character  could  be  done.  At  the  end 
of  August,  in  shcltere  l  jvovitions,  and  in  ^i>oi\  tents,  we  slept 
under  half  a  dozen  thiLkrjCi^cb  of  l>laMkel,  and  only  partially 
undressed.  Such  a  dearie  of  cold  ili--tiacl>  the  iniml  and  numbs 
the  body.  Apparently,  therefore,  jud^in^j  from  present  informa- 
tion, it  would  not  be  judicious  to  move  a  lari;e  telescope  and 
physical  observatory  into  the>e  nmuntains  with  the  hope  of  doing 
ooQtiDaoiit  work  under  the  most  favourable  circnnutanires. 


TESTIMONIAL   TO  MR.  DARWIN 

MR.  DARWIN  has  received  as  a  testimonial,  on  the 
occasion  of  his  sixty-ninth  birthday,  an  album, 
a  magnificent  folio,  bound  in  velvet  and  silver,  con- 
taining the  photographs  of  154  men  of  science  in 
Gennaoy.  The  list  contains  some  of  the  best  known 
and  most  highly  honoured  names  to  Europe.  He  has 
likewise  received  on  the  s.mic  occasion  from  Holland  an 
album  with  the  photographs  of  217  distinguished  pro- 
fessors and  lovers  of  science  it»  th.it  coiititry.  These 
gifts  arc  not  only  highly  honourable  to  Mr.  Darwin,  but 
also  to  the  senders  as  a  proof  of  their  generous  sympnithy 
with  a  foreigner ;  and  th^  further  show  how  widely 
the  ;;reat  principle  of  Evoludon  is  now  aocqited  by 
naturalists. 

A  German  correspondent  informs  us  that  the  German 
album  bean  on  the  baadsome  title-page  tfae  inscrip- 
tion "  Dem  Refonnator  der  NatuigacSidite^  Chules 
Darwin." 


MICROSCOPICAL  INVESTIGATION  OF  SANDS 
AND  CLAVS^ 

THE  annivciTiary  address  of  the  president,  Mr.  H.  C 
Sorby»  F.&^.,  at  the  Royal  Microscopical  Society  on 
Wednesday,  Maich  7,  coniisted  mainly  01  an  attempt  to 
tieal  in  a  systematic  manner  the  appUcatioii  of  the  micro- 
scope to  the  study  of  the  mineral  constituents  of  sands 
and  clays.  The  various  organisms  found  in  such  deposits 
have  been  much  studied  by  Khrenbcr^'  and  otlier  inicro- 
scopists,  and  of  late  years  nuich  aUtntion  has  been 
directed  to  the  btnicture  of  i^'neous  .md  other  hard  rot:ks, 
more  or  less  allied  to  them,  which  can  be  <:ut  into  thin 
sections  ;  but  comparatively  little  attempt  has  been  made 
to  investigate  the  nltimate  coostitution  of  loose  sands, 
muds,  and  clays. 

The  scope  of  this  subject,  as  treated  by  the  author,  in- 
daded  the  identificatiim  of  the  true  mineial  nature  of  the 
varioos  particles,  and  the  detetwinatiOB  of  the  nature  of 
the  rock  from  which  they  were  orighudly  derived  ;  the 
chief  aim  bcinj;  to  trace  back  the  history  of  the  material 
to  the  furthest  possible  extent. 

After  describing  the  inanr.cr  in  which  the  different 
'ciiids  of  deposits  shi  iild  be  prepared,  examined,  and 
mountnl  as  [jcrnianeiit  objects,  the  author  treated  at 
sojiK-  lc:i::;th  on  the  conditions  necessary  for  .satisfactorily 
seeing  the  various  particles  wiili  moderate  or  very  high 
magnifying  powers,  and  for  observing  their  microscopic 
structure  and  optical  characters.  The  particles  of  clay 
and  tlie  flnid-cavities  in  the  grains  of  sand  ate  oAen  so 
ninnte  as  to  task  the  power  of  the  microscope  to  the 
ftdlert  extent;  and  some  indeed  are  so  small  Oiat  their 
pofect  deiinition  may  perhaps  be  impossible  by  any 
means  at  our  command.  It  was  shown  that  the  condi- 
*  Atenct  by  tiM  wnhar; 


tions  under  which  many  of  the  objects  are  visible  are 
such  that  with  highly  convergent  light  and  object-glasses 
of  large  aperture  no  dark  outline  is  possible,  and  therefore 
they  are  quite  invisible,  but  heoome  quite  distinct  when 
the  aperture  is  reduced  to  a  moderate  and  appropriate 
amount.  For  this  reason  object-glasses  of  comparatively 
small  apotnie  are  fiur  the  best,  since  the  focal  point  being 
further  firom  die  front  lens,  very  high  powers  can  be  vaed 
in  cases  which  ate  beyond  tlw  reach  of  lenses  of  laige 
aperture. 

The  author  then  went  into  much  del  lil  to  show  dia 
character  of  the  grains  of  quartz,  mica,  and  other  minerals 
derived  from  the  decomposition  or  breaking  up  of  various 
crystalline  rocks,  and  showed  that  on  the  whole  there  arc 
many  ch.iractcrtstic  ditTcrcnccs  between  the  material  de- 
rived from  granitic  and  schistose  rocks  -this  ditference 
consisting  mainly  in  the  form,  iaiernal  structure,  and 
optical  cnaracters  of  the  various  constituent  grains ;  the 
general  conclusion  being  that  a  caieM  StOi^r  of  sands^ 
mudst  clays  enables  us  to  fom  a  veiy  wrtisfiwtmy 
opinion  as  to  whether  tliey  were  derived  nainhr  ftem 
granitic  or  schistose  rocks,  or  from  a  mixture  of  the  two 
in  some  approximately  definite  proportion.  It  was  also 
shown  that  the  shape  of  the  particles  as  originally  derived 
from  their  parent  rock  is  .sufiicienlly  detinue  and  charac- 
teristic to  enable  us  to  form  a  very  good  opinion  respect- 
ing the  amount  of  subsequent  mechanical  or  otiicr  change. 

Applying  those  principles  to  the  study  of  particular 
typical  cases,  it  was  shown  that  the  coarser  grained 
Hntish  sandstones  have  been  mainly  derived  from  granite 
rocks,  of  a  character  somewhat  mtcrmediate  between 
those  of  the  Scotch  Highlands  and  Scandinavia.  Some 
of  these  sandstones  consist  of  grains  whicb'have  nnder- 
gone  scarcely  any  wearing,  and  are  as  angular  as  those 
derived  directly  from  decomposed  granite,  and  are  thus 
totally  unlike  the  blown  sand  of  the  deserts,  which  are 
worn  into  peifectly  rounded  grains. 

The  finer  grained  sands  are  no  less  angular  than  the 
coarse,  and  have  not  been  derived  from  the  wearing 
down  of  larger  fragments,  but  have  resulted  from  the 
separation  of  the  small  from  the  large  grains  by  the 
action  of  currents.  Though  some  fine-grained  sand-stones 
have  been  mainly  derived  from  granitic  rocks,  yet,  on  the 
whole,  the  small  particles  of  quartz  have  m«Mre  commonly 
been  derived  from  the  breaking  up  ot  schistose  rocks. 
Clays  and  sbaka  caosist  to  a,great|eiteat  of  pariidi 
identical  in  all  their  characters  with  tbosa  derived  ftom 
the  decomposition  of  felspars  .md  other  nilierals  which 
undergo  a  similar  change.  As  a  general  rule  we  meet 
with  many  grains  of  sand  even  in  cl.iys  ciiicily  consisting 
of  cxtrcineiy  minute  gianule?,  which  can  e.isily  be  ex- 
plained by  the  remarkable  manner  in  which  ^.i  :h.  mate- 
rial, when  suspended  in  water,collccts  into  small  compound 
grains,  which  subside  at  a  rate  quite  independent  of  what 
would  be  the  velocity  of  subsidence  of  the  separate 
particles  if  they  were  detached. 

The  conclusions  derived  from  a  study  of  the  characters 
of  the  separate  grains  are  confiimed  by  the  occurrence  of 
what  may  be  truly  considered  to  be  grains  of  granite  or 
mica  schist  We  also  in  some  cases  meet  with  grains 
sufficiently  large  to  show  the  characteristic  structure  of 
the  still  more  complex  rocks  of  which  they  arc  composed. 
Thin  sections  of  sonic  of  (lu-  oldest  slates  in  W'.iles  arc 
thus  as  it  wen:  a  perfect  must  11  m  of  s|K;cimens  of  the 
rocks  existing  at  a  still  earlier  period,  broken  u])  and 
worn  down  into  the  .sands  which  formed  these  very 
ancient  slates. 

In  order  to  establish  these  various  conclusions  it  would 
be  necessary  to  enter  into  a  large  amount  of  detail,  but 
perhaps  what  has  been  said  mav  suffice  to  indicate  the 
general  line  of  inquiry,  and  to  show  that  by  making  full 
use  of  every  microscopic  means,  it  is  possible  to  learn 
many  important  facts  ftom  such  very  unpromising  mate- 
rials as  sands  and  days. 
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REMARKABLE  PLAiXTS « 

II.— Some  Curious  Orchids. 

I.  fVSNERALStrmture  o/tke  Flowtr 0/ Orchids.— Tht 
^  exotic  repicMnuti  ve«  of  the  natnnl  onler  Orchideae 
have  \aag  been  fiivourite  oUecti  of  eobifadoo  in  our 
lMt<luKiee>,  firom  the  beeetlnit  and  often  bizaire  form 
assumed  Vf  their  eurioat  flowers  Great  as  is  the  variety 
in  the  size,  colour,  and  form  of  the  flower  in  the  different 
gencr.i,  it  is,  nevertheless,  more  than  in  most  natural 
orders,  constructed  al>vays  on  one  plan  in  its  main 
features,  lieforc  describing  some  of  the  more  remark- 
able forms,  it  will  be  necessary  to  give  a  general  descrip- 
tion of  tbu  type,  and  to  define  the  more  important  of  the 
tedinical  terms  used  by  botanists  in  relation  to  it.  Both 
in  this  account  and  in  the  description  which  follows  of 
particular  species,  we  are  largely  indebted  to  Mr. 
Darwin's  most  interesting  work*  on  orchids,  of  which  a 
■ewed&ion  has  jut  appeared  I  the  {Uustntloms  ara  also 
reproduced,  by  the  kindness  of  the  publisher,  from  die 
same  work. 

In  all  orchids  the  number  of  sepals  and  petals  (which 
together  form  the  perianth)  is  three  each,  the  former  being 
almost  al*ays  ncirly  or  quite  as  brightly  coloured  as  the 
latter.  One  of  the  petals— really  the  upptr  one,  but,  in 
consequence  of  the  tw  isting  of  the  oviry,  .Tpparcnily  the 
lower  one — is  nearly  always  larger  than  the  others,  and 
is  so  situated  as  to  form  a  convenient  stage  for  insects  to 
settle  on.  It  is  called  the  lower  lip  or  taMlum  (Fig.  i,  / ), 
and  oikM  assumes  the  most  singular  and  fantastic  shapes. 
It  acenlBS  nectar  or  honey,  which  is  often  contained  in  a 
longer  or  shorter  spur-shaped  prolongation  or  nectary  (m) 
at  its  back,  but  sometimes  in  toe  tissue  itself,  which  is  then 
commonly  gnawed  by  insects.  There  is  only  one  fertUe 
stamen  (rarely  two),  which  is  confluent  with  the  stit^^mri,  and 
(otins  wiih  11  liie  column.  The  anther  ui)  consisti  of  two 
cells,  which  are  usually  very  distinct,  and  often  so  widely 
separatcl  as  to  ap[)?ar  like  two  anthers.  The  pollen  is  i 
not,  in  most  orch  ds,  in  the  form  of  a  tine  granular  pow- 
der, but  coherent  into  two  club-shaped  masses,  the  pollen- 
masses  or  pollinia  (/)),  one  contained  in  each  anther-cetl ; 
these  are  prolonged  below  into  a  kind  of  stalk  termed  the 
ctaidtdt  if).  The  ovary  to  inliBrior  (beneath  the  calyx), 
ofken  preaentiiig  the  a|»pearance  of  a  stalk  to  the  flower, 
and  consists  oTthiee  carpels  closely  united  together  into 
a  single  cavity.  The  sin^  stifma  (r)  is  sessile  upon  the 
ovary,  and  is  confluent  with  the  stamen  ( t^ynandroui). 
Its  upper  part  is  moJified  into  an  extr  aordinary  organ 
calle.l  the  rosuHum  {r),  which,  wh;n  m.Uurc,  consists 
partly  or  entirely  of  viscid  matter.  In  many  species  the 
pollmia  are  firmly  attached  to  a  portion  of  the  exterior 
tnembrane  of  the  stigma,  which,  when  insects  visit  the 
Uower.  is  removed,  together  with  the  pollinia.  This 
removable  portion  of  the  rostellum  is  called  the  visciii 
disc  td\,  or  by  some  authors  the  "gland"  or  "re- 
tinaculum"; when  large,  the  portion  to  which  the  pol- 
linia is  attached  is  caiied  the  ptdictl  (often  confounded 
widi  the  caedicieX  The  part  of  the  rostellum  which  is 
left  after  the  removal  of  the  disc  and  viscid  matter  is 
called  the  fovea,  or  sometimes  the  *' pouch*  or  "bur- 
sicul.i."  In  the  present  paper  wc  propose  to  give  an 
account  of  a  few  orchids,  interesting  from  the  remarkable 
moiie  in  which  fertilisation  by  insects  is  effected. 

2.  Cory  ant  lui  m.icrtiittita . — The  genus  Coryanthes  be- 
longs to  the  tribe  V.indiNC,  which  iiiuludcs  many  of  the 
roost  magnificent  extra- British  orchids.  Tlie  extraor- 
dinary mode  of  fertdisation  is  certified  by  Dr.  Cmger, 
diiedor  of  the  Botanic  Gardens  at  Trinidad.  The  ac- 
companying figure  (Fig.  2)  represents  the  flower  of  C 
^^ttot  an  aUied  q»ecies,  but  will  serve  to  show  the  rela- 
tive positioD  of  the  parte.  It  Is  very  larger  and  haags 
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downwards.  The  lower  portion  of  the  labellum  (L)  is 
converted  into  a  kind  of  backet  (B).   Two  shoit  ap> 

Emdages  (H),  which  arise  from  the  narrowed  base  of  the 
helium,  stand  directly  over  this  bucket,  and  secrete  SO 
much  limpid  and  slightly  sweet  fluid  that  it  drops  into 
the  bucket ;  the  quantity  secreted  by  a  sia^e  flower  ie 
said  to  be  about  an  ounoe^  bat  it  does  not  appear  to 
attract  insects.  When  the  bucket  is  full,  this  fluid 
overflows  at  a  channel  which  forms  a  kind  of  spout  (p), 
closely  over- arched  by  the  end  of  the  column,  which  bears 
the  sti^jma  and  pollinia  in  such  a  position  that  an  insect, 
forcing  its  way  out  of  the  bucket  throu)jh  this  passage, 
would  first  brush  with  its  b  ick  against  the  stigma,  and 
afterwards  against  the  viscid  discs  of  the  poUmta,  and 
thus  remove  them.   In  C  maemUkm  tbe  labeHnm  is, 


FiC  \  .—  Orchit  tmiKula.  A,  sictevicw  of  flower,  with  greater  p»rt  ^f  pcrianlU 
CM  awAjr ;  It.  front  view  of  flowtr;  c,  p jlliiiiinu  and  vl^cllJ  di«  :  f. 
cauJtcIei  wiili  the  vim:u1  duci  l}r'''f  wilh;a  tiK  rotlelium  :  icUifti 

t,  nUKina  ;  /,  U^llum ;  m,  MCUry;  A  poUmaai:  «v  emmd*  ef  pat- 

iiniuin  ;  J,  vt^cid  disc. 

according  to  Dr.  Criiger,'  provided  with  crests,  which  arc 
gnawed  by  bees,  as  is  commonly  the  case  with  the  label- 
lum of  the  Vandeae.  In  this  case  the  bees  have  been 
determined  by  Mr.  F.  Smith,  of  the  British  Museum,  to 
belong  to  the  genus  Euglossa.  Dr.  Criiger  states  that 
these  bees  may  be  seen  in  great  numbers  disputing  with 
each  other  for  a  plaoe  en  the  edge  of  the  "  hypochil "  or 
basal  part  of  the labelhin.  Partly  by  this  contest,  partly, 
perhaps,  intoxicated  by  their  food,  they  fall  into  the 
bucket,  which  is  half  full  of  the  fluid  already  mentioned. 
They  then  crawl  along  in  the  water  towards  the  anterior 
side  of  the  bucket,  where  they  arrive  at  the  spout.  Rut, 
in  order  to  extricate  itself  through  this  opening,  the  bee 
has  to  use  considerable  exertion,  as  the  mouth  of  tbe 
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"  epfcbilt"  or  apper  part  of  the  labeUmn,  fits  dosdy  to 
the  cdoinii  ami  is  verv  stiff  sad  elastic.  The  fint  bee 
which  is  immeised  wilt  luwe  the  poiliaia  gloed  to  its  back 

by  their  viscid  disc.  Having  escaped  through  the  passage 
with  this  appendage,  the  insect  then  returns  nearly  im- 
mediately to  its  feast,  when  it  is  generally  precipitated  a 
second  time  into  the  bucket,  p:isses  out  thiough  the  same 
opening,  and  thus  inserts  tht-  poUini.i  into  the  stigma  as 
it  forces  its  way  out,  thereby  imprcijtuiting  either  the 
same  or  some  other  flowers.  Dr.  Criiger  states  that  he 
has  seen  so  many  of  the  bees  taking  part  in  tliis  opera- 
tion that  there  is  a  oontimnl  procession  of  them  through 
the  passage;  "  There  cannot  be  the  least  doubt,"  says 
Mr.  Danno,  "  that  thefiotillsation  of  the  floncrabsbhitely 
depends  oa  insects  crawling  ont  through  the  passage 
fonned  by  the  CKtremity  of  the  labeUnm  and  the  over- 


regarded  as  bekoging  to  diftcfent  spedes,  or  even  genera ; 
whiter  to  cwnnMcate  the  aaaticr  stul  fvither,  some  kinds 
have  a  thftd  nermaphrofite  form  differing  greatly  from 
either  of  the  others.  Thus  CnliT:flum  tridentatum  (male), 

Monachanthus  viridis  ((cnialc),  and  Afyanthus  barbatus 
(hermaphrodite),  arc  now  known  to  be  three  forms  of  the 
same  species.  The  second  peculiarity  of  the  male  floweis 
of  Catasftum  is  that  they  arc  provided  with  an  extraordi- 
nary mechanical  contrivance  by  means  of  which  the  pol- 
linia  are  forcibly  ejected  on  to  the  back  of  the  insect,  and 
thus  carried  to  a  female  tlower  of  the  same  species. 
There  is  no  nectar  in  the  male  tlower  to  atuact  insects  : 
the  ejection  of  the  poUinia  results  from  the  accidental 
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arching  column.  If  the  large  distal  portion  of  the 
labellum  or  bucket  had  been  dry  the  bees  could  easily 
have  escaped  by  flying  away.  Therefiwe  we  most  believe 
that  the  fluid  is  secreted  by  the  appendages  in  socfa 
extractdinary  quantity,  and  Is  collected  la  by  the  bucket, 
not  as  a  palatable  attraction  for  the  bees,  as  these  are 
known  to  gnaw  the  labellum,  but  for  the  sake  of  wetting 
their  wind's  and  thus  compdUag  them  to  crawl  out 

tlirou^;h  tlic  piissafje." 

3.  Ciitii.^ftioii  s:!.  t-.i/i/;/!. — The  genus  GrAwi'/ww  belongs 
also  to  the  sub  order  \  andcae,  and  to  a  section  of  that 
order,  the  C.it.^seiid;t,  distinguished  from  all  other  orchids 
by  several  very  remarkable  peculiarities.  In  the  first  place 
it  stands  almost  alone  among  all  genera  of  orchids  in 
having  unisexual  flowers ;  and  so  greatly  do  die  nude  aad 
female  flowers— whidi  are  usually  bona  on  diflferaat 
planu— differ  from  one  another,  that  they  were  long 


Fic.  Cntnttlum  i.i<,,t/v»r.  \,  front  vitw  i>f  column:  ».  »iJ«  view  of 
tt^wcr,  \«  ith  iill  l)ic  |jct'd»cU  CAcept  llie  Uti^llutn  rem 'vcd  ;  anihcr  : 
an,  autciuue:  d,  tucMl  due;  /,  UbeUuia  ; /w/,  peduxl  cf  polUnhim: 
»,  •Ugnaiic  chmbw. 

tOUChllM;,  bv  the  wing  of  a  passing  insect  or  of  one  se  itcd 
on  the  labeuam  for  the  purpose  of  gnawing  it,  of  two  long 
horns  or  ditt:-i!n<r,  which  occur  in  no  other  genus,  and  are 
placed  in  such  a  position  that  when  touched  by  the  insect 
the  pollinia  arc  projected  on  to  its  body,  to  whii.h  they 
adhere  by  their  blunt  and  excessively  adhesive  point. 
The  insect  then  flies  away  to  a  female  plant,  and  whittt 
standing  in  the  same  position  as  before  on  the  flower,  the 
poUen-bearing  end  of  the  pollinia  is  inserted  into  the  stig- 
matic  cavity,  and  a  laass  of  poUea  left  on  its  viscid  disc. 
Mr.  Darwin  has  ruammtd  five  saedes  of  Ca/asetumt  aad 
finds  that  this  is  the  only  possible  way  la  which  they  can 
bainrtiliMd. 

laAe  aooonpaayiac  Fig.  3(Abdng  a  front,vaaide. 
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view  of  a  flower,  from  which  all  the  perianth  ex<  ept  the 
lahfllum  h.i^,  been  removed),  a  represeiUs  the  anther  con- 
taining the  polunia,  and  prolon;;ed  above  Into  a  loii^  point, 
an  the  antenmr,  which  arc  ri.^id,  curved,  hollow  horr.s 
tapering  to  a  point ;  but  the  two  differ  from  one  another  in 
thu  respect,  that  the  apex  of  the  left-hand  one  bends  ap- 
wards,  while  the  right-hand  one  hangs  down,  and  is 
apfiorently  almost  always  paralysed  and  functionless ; 
/  it  the  labellum ;  1/  the  disc  of  the  polUnhnn,  which  is 
vemarkably  large  and  vifdd  ;  pd  the  pedioet  dt  tiie  pol- 
liniiim  ;  s  the  stigmatic  chamber,  which  is  of  course  func* 
tionless  in  the  mate  flower.  The  action  of  the  parts  is 
thus  described  by  Mr.  Darwin  :  — When  the  left-hand 
antenna  is  touchct^,  the  edges  of  the  upper  membrane  of 
the  disc,  which  arc  continuously  united  with  the  surround- 
ing surface,  instantly  rupture,  and  the  disc  is  set  free 
The  highly  elastic  pedicel  then  instantly  flirts  the  heav7 
disc  out  of  the  stigmatic  chamber  with  such  force  that 
the  whole  pollinium  is  ejected,  bringing  away  with  it  the 
two  balls  of  pollen,  and  tearing  the  looaeIy*aitached 
spike-like  anther  from  the  top  of  the  colnmn.  Ilie  pol- 
liniiun  is  alvays  ejected  with  its  viacid  diie  JofooMMt,  and 
with  10^  fime  that  it  is  thrown  to  a  dteumce  «f  two  or 


Vsa.  4.  -.VarmtJtt  </MM.  LaUnl  vam  of  A>wer  with  one  of  the  icpili 
•M  OM  «f  thtt  iMUb  named,  m,  aatker ;  pedicel  of  poUiniuB  ; 
<.«ism:  AlaMhus;  Jr.bi«nlMp*L 

ttiree  feet.  On  one  occasion  Mr.  Darwin  touched  the 
antenna  of  an  allied  species,  C.  callosum,  while  holding 
tlic  (lower  at  about  a  yard's  distance  from  the  window, 
when  the  pollinium  hit  the  glass,  and  stuck  by  its  adhe- 
sive disc  to  the  smooth  vertical  surface.  A  series  of  ex- 
periments showed  that  even  violent  concussion  of  any 
other  part  of  the  flower  except  the  antenna  produced  no 
eflfect  whatever  in  disturbing  the  pollinia. 

4.  Mormodes  itptea. — The  genus  Mormodes  belongs 
also  to  the  smalt  family  Cataaetkbe;  the  poUinia  are 
a|^n  violently  ejected,  as  itt  CiUiughmj  hot  the  aaode 
in  which  this  is  efl'cctcd  is  somewhat  different,  and  very 
curious.   The  appearance  presented  by  the  flower  is  re- 

E resented  in  Fij;.  4.  The  base  of  the  column  is  bent 
ackwards,  at  right  angles  to  the  ov.iry,  then  restuncs 
an  upriglr.  position,  and  is  finally  again  bent  near  the 
summit.  It  IS  also  twisted  so  that  the  anther,  rostellum, 
and  the  upper  part  of  the  stigma  f.ice  one  side  of  the 
flower,  to  the  right  or  left,  according  to  the  position  of  the 
flower  m  the  apikci.  In  the  immag,  «  fepccscim  the 


j  anther,  which  is  elongated  and  triangul.\r,  but  does  not 
I  extend  to  the  apex  of  the  column.  A  group  of  spiral 
vessels  runs  up  the  column  as  far  as  the  summit  of  the 
anther  ;  they  arc  then  rctlexed,  and  run  some  way  down 
the  anther-case.  The  point  of  reflexion  forms  a  short  thin 
hinge,  by  which  the  top  of  the  anther-case  is  articulated  to 
the  column  beneath  its  bent  surOaoe  ;  and  this  hinge 
appears  to  be  the  sensitive  portion  of  the  structure,  con- 
veying any  stinuilus  from  a  touch  to  the  disc  of  the 
pollinia,  and  causing  the  ejection  of  the  latter.  ^  Is  the 
pedicel  of  the  pollinium,  covering  the  rostellum  ;  st,  the 
stigmatic  surface,  which  extends  down  to  the  base  of  the 
column,  and  is  hollowed  out  into  a  deep  cavity  at  its 
upper  end  ;  /  is  the  very  remarkable  hbcllum,  narrowed 
'  at  the  base  into  a  nearly  cylindrical  foot-stalk-,  and  its 
sides  so  nMich  rcflexcd  as  almost  to  meet  at  the  back, 
forming  :i  Iol<le<i  crei>t  at  the  summit  of  the  flower.  Near 
the  summit  it  has  a  slight  cavity,  into  which  the  summit 
of  the  colnmn  ills,  fixing  it  in  its  place.  The  whole 
labellum  15  compared  by  Mr.  Darwm  to  a  cocked  hat 
supported  by  a  foot-stalk,  and  placed  on  the  head  of  the 
oontmn.  Is  are  the  two  lower  sqnls^  which  hang  down 
like  wings  ;  the  upper  sepal  and  one  of  the  lateral  petals 
have  been  cut  oft.  By  a  number  of  experiments  Mr. 
Darwin  found  that  the  minute  hinge  in  the  anther-case 
already  described  is  the  only  portion  of  the  flower  that  is 
sensitive  to  touch.  When  an  insect  lights  on  the  folded 
crest  of  the  labellum,  the'  oidy  convenient  Linding-placc, 
he  will  lean  over  the  front  of  the  column  in  order  to  ;;naw 
or  suck  the  bases  of  the  petals,  which  are  filled  with  a 
sweet  fluid.  In  so  doing,  he  will  disturb  the  summit  of 
the  column  which  fits  into  the  cavity  of  tlie  labellum  ;  this 
will  press  on  the  hinge  in  the  anther-case ;  the  stimulus 
will  then  be  conveyed  to  the  poUinium-disc,  and  the 
pollinium  wili  he  vblently  ejected.  Owing  to  the 
peculiar  stracture  of  the  parts,  guided  by  the  hinge, 
which  now  serves  a  second  lunction,  the  direction  in 
which  the  pollinium  flics  is  necessarily  vertically  upwards. 
If  no  object  is  in  the  way,  it  is  projected  pe-rpcnaicularly 
up  in  the  air,  an  inch  m  two  riHove  and  close  in  front  of 
the  terminal  part  ol  ttK-  l.ilx  llum,  .mil  would  then  alight 
on  the  folded  crest  of  the  labellum  immediately  above 
the  column.  Uut  if  the  insect  which  has  caused  the  dis- 
turbance remains  in  the  same  position,  the  pollinium  will 
necessarily  alight  on  his  head,  and  wdl  thus  be  carried 
off  to  fcroUse  another  flower.  The  pollinium  has,  how^ 
ever,  still  Ae  anther-cap  attached  to  u ;  this  drops  off,  as 
the  pedicel  dries  on  ei^osote  to  Uie  air  and  gradnaOy 
i  straightens  itself  from  the  almost  hoop-shaped  form 
'  which  it  bore  when  ejected  ;  and  when  this  has  been 
done,  the  pollen-masses  attached  to  the  head  of  the  in- 
sect are  precisely  in  a  position  to  strike  agaiast  the  Stig> 
mitic  surface  of  the  next  flower  visited. 

Other  instances,  almost  as  extraordinary,  could  be  cited 
of  the  special  contrivances  met  with  in  species  belonging 
to  this  mder,  to  insure  cross-fertiBsatioa  ntber  than  self- 
fertilisation  of  the  flowers.  A.  W.  B. 


THE  MOVEMENT  OP  THE  SOtL-CAP 

A .MID  all  their  general  lameness  the  Falkland  Islands 
boast  one  n  ttural  phenomenon  which  is  certainly 
exceptional,  and  at  the  same  time  very  effective. 

In  the  East  Island  most  of  the  valieys  are  occupied  by 
pale-grey  glistening  masses,  from  a  few  hundred  yards  to 
a  mile  or  so  in  width,  which  look  at  a  distance  much  like 
glactars  descending  apparently  from  the  adjacent  ridge  s 
and  gradually  increawog  in  vohme,  fed  by  Iribuury 
streams,  until  they  reach  the  sea.  Examined  a  little  more 
closely,  these  are  found  to  be  vast  iccumulations  ot  blocks 
of  quartzite,  irregular  in  foiiu,  but  having  a  tendency  to 
a  rude  diamond  shape,  from  two  to  eight  or  ten  or  twenty 
feet  long,  and  perhaps  half  as  much  in  width,  and  of  4 
thickness  concvoadiiif  with  that  of  the  qoamite  bands 
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in  the  ridges  above;  The  Uocla  are  angular,  like  the 
fragments  in  a  breccia,  and  they  rest  irregulatly  one  upon 
the  other,  supported  in  all  positions  by  the  angles  and 
edges  of  those  bcnc.itli. 

They  arc  not  weathered  to  any  extent,  though  the  edges 
and  points  arc  in  most  casus  siijjhily  rounded  ;  and  the 
surface,  also  perceptibly  worn,  but  only  by  the  action  of 
the  atmosphere,  is  smooth  and  polished  ;  and  a  very  thin, 
extremely  bard,  white  lichen,  which  spreads  over  nearly 
the  whole  of  them,  gives  them  the  ciiect  of  being  covered 
with  a  thin  layer  ice. 

Far  down  oeloir,  under  the  stones,  one  can  hear  the 
Itream  of  water  gttgling  which  occu|He«  tlie  axis  of  the 
▼alley  ;  and  here  and  there,  where  a  space  between  the 
blocks  is  unuauaJlx  large  and  clear,  a  qiavetiac  reflection 
is  sent  back  from  a  stiay  sunbeam. 

At  the  mouth  of  the  valley  the  scctirn  of  the  "stone 
rivtr"  exposed  by  the  sea  is  like  th.u  of  .1  stone  liram  on 
a  huge  scale,  the  stream  runninj;  in  a  channel  arched 
over  by  loose  stone  bluclcs,  or  liiulin^'  its  way  through  the 
spaces  among  them.  'I'lieie  is  scatctly  any  hi^;hcr  vege- 
tation on  the  "  stone  river  ; "  the  surface  of  every  block 
is  slippery  and  clear,  except  whoe  here  and  there  a  little 
peaty  so:l  has  lodged  in  a  cranny,  and  you  find  a  few 
trailing  spikes  of  iVkiMMDiAi  JKfjAfwf,  or  a  few  heads  of  the 

Iracefttl  drooping  chiyaanthenuun-lilce  OuAnea  itmvw- 
Mtr. 

These  "stone-rivers"  are  looked  upon  with  great 
wonder  by  (he  shifting  population  of  the  Falklands,  and 
they  are  shtmn  to  visitors  with  many  stran;^c  s^.ccii- 
lations  as  to  their  ntode  of  formation.  Their  origin 
seems,  however,  to  be  obvious  and  simple  enough,  and 
on  that  account  their  study  is  ail  the  more  instructive; 
for  thty  form  an  extreme  case  of  a  phenomenon  which 
is  of  wide  occurrence,  and  vihosc  consequences  are,  I 
believe,  very  much  underr.ited. 

There  can  be  no  doubt  that  the  blocks  of  quartzitc  in 
the  valleys  are  derived  from  the  bands  of  quartzite  in  the 
tidges  above^  for  they  coRCspond  wish  thtm  in  every 
icipect ;  tin  dificai^  h  to  aecotnit  for  their  flowing 
domi  the  TaH^,  for  the  slope  from  the  ridge  to  the  valley 
is  often  not  more  than  sbt  to  eight  degrees,  and  the  slope 
of  the  valley  itself  only  two  or  three,  m  either  case  much 
too  low  to  cause  blocks  of  that  foim  either  to  slide  or  to 
roll  down. 

The  process  appears  to  be  this.  The  beds  of  quattzite 
are  of  very  different  hardness  ;  some  are  soft,  piissing 
into  a  crumbling  sandstone  ;  while  others  are  so  hard  as  to 
yield  but  little  to  ordinary  weaihciing.  The  softer  bands 
are  worn  away  in  process  of  tim^  and  the  compact 
quartzites  are  left  as  long  projecting  ridges  along  the 
crests  and  flanks  of  tlie  hdl-rangea.  Vlboi  the  process 
of  the  disintegration  of  the  softer  layers  has  gone  on  for 
some  time  the  support  of  their  adjacent  beds  is  taken 
away  from  the  denuded  qtiarttites,  and  they  give  way  in 
the  direction  of  the  joints,  and  the  fragments  fall  over 
upon  the  gentle  slope  of  the  hillside.  The  vegetation 
soon  covers  the  fallen  fragments  and  usually  near  the 
sloping  oatcross  of  the  hard  quartz,  a  slight  intquality 
only  in  the  surlai :e  of  the  turf  indicates  that  the  Iddsc 
blocks  are  embedded  beneath  it.  Once  embedticd  in  the 
vegetable  soil  a  nunibei  of  causes  tend  to  make  the  whole 
sod-cap,  heavy  blocks  included,  creep  down  even  the 
least  Slope.  I  will  only  mention  one  or  two  of  these. 
Thero  is  constant  contraction  and  expansion  of  the 
spongy  vegetable  mess  going  on,  as  it  is  saturated  with 
water  or  conmaratively  dry;  and  while  with  the  expan- 
sion the  blons  slip  infinitesimally  down,  tbe  subsequent 
OOntraction  cannot  pull  them  up  against  their  weight ;  the 
rain-water  trickling  down  the  slope  is  removing  every 
movable  particle  fr>»ni  Inforc  them  ;  the  vegetable  matltr 
on  which  ilicy  arc  imnniluteiy  resting  Si  undergoing  a 
p» rpetual  process  of  intei stilial  decay  .uid  rcni  jval.  In 
this  way  the  blodu  are  gradually  borne  down  the  slope 


in  the  soil-cap  and  piled  in  the  valley  Mow.  The  only 

other  question  is  how  the  soil  is  afterwards  removed  and 
tbe  blacks  left  bare.  This,  I  have  no  doubt,  is  effected 
by  the  stream  in  the  valley  altering  its  course  from  time 
to  time,  and  washing  away  the  soil  from  beneath. 

This  is  a  process  which,  in  some  of  the  great  "  stone- 
rivers"  in  the  Falkland  Islands,  must  have  taken  an 
enormous  length  of  time.  I  fear  that  the  extreme  glacialists 
will  see  in  it  a  danger  to  the  universal  apphcation  of  their 
beloved  theory  to  all  cases  of  scratdling  and  grooving. 
I  have  known  too  much  of  the  action  ice  to  have  the 
slightest  doubt  of  its  power ;  but  I  say  that  ice  had 
no  hand  whatever  in  the  ptoductioa  «  iheta  grand 
"moraines*  hi  tbe  Falkland  Islands. 

In  the  West  Highlands  of  Scotland,  and  in  many  other 
parts  of  the  world,  I  have  often  noticed  that  when 
a  hill  of  such  a  rock  as  clay-slate  conies  down  with  ;i 
gentle  tlopc,  the  outcrop  of  the  vertical  or  highly-inclined 
slates  covereil  with  a  thick  layer  of  v.getable  soil  or  drift 
containing  imbedded  blocks  and  boulders  derived  from 
higher  levels,  the  slates  arc  frequently  first  slightly  bent 
downwards,  then  abruptly  curved  and  broken,  and  fre- 
quently the  lines  of  the  Ira^mcr.ts  of  the  fractured  beds 
of  slate  can  be  traced  for  a  yard  or  two  in  the  soil-cap, 
gradually  beaming  parallel  with  iu  surface,  and  passing 
down  in  the  direction  of  iu  line  of  descent.  Theaemove- 
ments  am  probably  extremely  slow.  I  well  remember 
many  years  ago  observing  a  case,  somewhere  in  the  west 
□  f  Scotland,  where  a  stream  had  exposed  a  fine  section 
of  the  soil  cap  with  the  lines  of  broken-down  and  crushed 
blatc-beds  carried  far  down  the  slope.  The  whole  effect 
was  so  graphically  one  of  vigorous  and  irresistible  move- 
ment that  1  examined  carefully  some  cottages  and  old 
trees  in  hope  of  finding  some  evidence  of  twisting  or  other 
irregular  dislocation,  but  there  appealed  to  be  none  such. 
The  movement,  if  it  were  sufficiently  rapid  to  make  a 
sign  during  die  life-time  of  a  cottage  or  a  tree,  evidently 
pervaded  the  whole  mass  oniformly. 

It  seems  to  meahnost  self-evident  that  wherever  tfiere 
is  a  slope,  be  it  ever  so  gentle,  the  soil-cap  mttst  be  in 
motion,  be  the  motion  ever  so  slow  ;  and  thit  it  is 
dragging  over  the  surface  of  the  rock  beneath  the  blocks 
and  boulders  which  may  he  embedded  in  it,  and  fre- 
quently piling  these  in  moraine  like  masses,  wliere  the 
progress  of  the  earth-glacier  is  partially  anesied,  as  at 
the  contracted  mouth  of  a  valley,  when  the  water  perco- 
lating through  among  them  in  time  removes  the  inter- 
vening soil.  As  the  avalanclie  is  the  catastrophe  of  ice- 
movement,  so  the  land-dip  to  the  catastrophe  of  the 
movement  of  the  soil-caob 

As  I  have  already  said,  I  should  be  the  last  to  under- 
value  the  action  of  ice,  or  to  doubt  the  abundant 
evidences  of  glacial  actien;  but  of  this  I  feel  convinced, 
that  too  little  attention  has  been  hitherto  given  to  this 
parallel  series  oi  phenomena,  which  in  many  cases  it  will 
be  found  very  ditficult  to  discriminate  ;  and  that  these 
phenomena  must  be  carefully  distinguished  and  elimi- 
nated before  we  can  fully  accept  the  grooving  of  rocks 
and  the  accumulation  of  moraines  as  complete  evidence 
of  a  former  eaisteace  of  g^adal  conditions. 

C.  WyVILI-E  THOMStIN 


Oy    THE    INl-LUENCE    OF  GEOLOGICAL 
CHANGES   ON   THE  EARTWS  AXiS  OF 

ROTATION 

HE  subject  of  the  fixity  or  mobility  of  the  earthls  mds 

of  rotation  in  that  body,  and  the  possibility  of 
variations  in  the  obliquity  of  the  ecliptic  has  of  late  been 
attracting  much  attention.  Sir  W.  Thomson  referred 
shortly  to  it  in  his  address  at  Glasgow  last  September, 
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and  Dr.  Jules  Canet  has  just  pubtisbed  aa  Ingenioos  book 
en  the  subject^ 

The  paper,  of  which  the  following  is  nn  abstract,  is  an 
attempt  to  investigate  the  results  of  the  supposition  that 
the  earth  is  slowly  chanj^ing  its  shape  from  internal 
causes.  The  first  part  is  devoted  to  the  mathematical 
consideration  of  the  precession  and  tnuations  of  a 
spheroid  slowly  undergoing  such  a  change.  It  is  shown 
that  the  obliquity  of  the  ecliptic  must  have  remained  sen- 
sibly constant  throughout  geological  history,  and  that 
even  gigantic  polar  icecaps  cannot  have  altered  the  posi- 
tuMi  of  the  Aictk  cizck  by  so  much  as  three  inches ;  and 
Ais  would  be  the  most  fiivoiirable  redistribution  of  natter 
for  producing  that  effect. 

But  a  slow  distortion  of  the  earth  would  displace  the 
principal  axis  of  figure  of  iho  earth,  and  the  axis  of  rota- 
tion would  always  sensibly  follow  tlie  axis'of  iigure.  Thus 
the  result  would  hf  a  change  in  the  geographical  position 
of  the  poles,  without  any  alteration  of  the  diameters  of 
the  arctic  circles,  or  in  the  width  of  the  tropics. 

For  reasons,  which  cannot  be  given  here,  it  is  main- 
tiiined  that  the  earth  would  not  be  rigid  enough  to  resist 
the  effects  of  considerable  departures  from  the  figure  of 
equilibrium,  such  as  would  anse  from  a  wandering  of  the 
pole  of  figure  from  its  initial  position ;  and  that  readjust- 
ments to  an  appioxiraate  form  of  eqinlibrinm  mwld  pro- 
bably take  place,  at  considerable  intervals  of  time,  im- 
pulsively by  means  of  earthquakes.  Such  periodical 
adjustments  would  not  seniibly  modify  the  geographical 
path  of  the  principal  axis  as  due  to  icrrcstrial  deforma- 
tion. 

The  rest  of  the  paper  is  given  to  the  consideration 
of  the  kinematical  question  of  the  change  in  the  gco- 

Saphical  position  of  the  pole,  due  to  any  distortion  of 
e  earth.  It  is  assumed,  m  the  first  place,  that  the  de- 
formadon  is  such  that  there  is  no  change  in  the  strata  of 
equal  density :  and  accordingly  all  suppositions  as  to  the 
nature  of  the  memnl  chaqget  aecompaayiaf  geological 
upheaval  and  subridence  are  set  aside.  The  forms  of 
continents  and  depressions  arc  investigated,  which  would 
cause  the  maximum  deflection  of  the  pole  for  elevations 
and  depressions  of  given  amounts. 

In  order  to  make  numerical  applicatiun  to  the  case  of 
the  earth,  some  estimate  is  required  of  the  extent  to 
which  it  may  have  become  distorted  during  any  one  geo- 
logical period.  From  the  consideration  of  certain  facts, 
tu  author  believes  that  from  ,\;  to  ^  of  the  whole  earth's 
auifiue  may  have,  from  time  to  time,  undergone  a  con- 
sentaneous rise  or  (all ;  and  tliat  the  vetttcal  rise  or  fall 
may  be  about  lo^ooo  feel,  or  rather  equivalent  to  about 
lo^ooo  feet,  when  allowance  is  made  for  the  influx  of  the 
sea  into  depressed  areas. 

The  firbt  application  given  in  this  paper  is  to  conti- 
nents and  seas  of  the  most  favourable  sna|M:s  and  posi- 
tions. It  may  be  here  stated  that  if  of  the  earth's 
surface  is  elevated  by  10,000  feet,  the  clcHcction  of  the 
pole  is  11^';  if  7t\j  of  the  whole  surface,  i  YA'  ;  if 
3°  17'  i  and  if  ijV'  4A'.'  In  each  case  an  equal  area  is 
supposed  to  fall  simultaneously. 

Other  examples  are  also  given  for  continents  and  seas 
which  do  not  satisfy  the  maximum  condition  ;  in  some 
the  boundaries  are  abrupt  clifis.  in  others  shelving. 

The  conchirion  is  arrived  at  that  a  single  huge  geologi- 
cal change,  such  as  those  which  obtain  on  the  earth,  is 
competent  to  produce  an  .ilteration.in  the  position  of  the 
pole  of  from  •■n^  to  tht\-,-  </<;i,'/t-.-.v  of  liUitude,  on  the 
hypothesis  that  there  is  no  change  in  the  law  of  internal 
density. 

Various  other  hypotheses  as  to  the  nature  of  the  inter- 
nal changes  accompanying  the  defbnnation  of  the  earth 
are  discussed. 

I.  n  issheimthatil  ttpheaval  and  lubeidence  are  due 

< '•LeIMplMMieMPataM.''  Swjr,  Fmm.  . 
'  rheamof  Afria  k  •boat  losikHi*  erSouih  Amm  atatiwi}  ef 
■lie  CHth'kiofbM. 


to  a  shrinldng  of  the  earth  as  a  whole,  but  to  the  shrink- 
ing being  auidter  than  the  mean  in  some  regions  waA 
slower  in  others,  the  results  are  the  same  as  these  pie* 

viously  attained. 

2.  The  increase  of  surface-matter  due  to  tbed^Olitof 
marine  strata  also  giv  es  the  same  results. 

V  The  hypothesis  th.it  upheaval  and  subsidence  are  due 
to  intumescence  or  contraction  immediately  under  the 
regions  in  question  is  considered.  Under  certain  special 
assumptions,  too  long  to  recapitulate,  it  is  shown  that  the 
previous  results  must  M  laigdy  reduced.  1 1  appears  that 
if  Uie  sweUing  or  contracting  stratum  is  tolerably  thin  and 
as  all  near  tne  surface,  the  deflectioii  of  the  piale  is  re- 
duced to  quite  an  insignificant  amount.  Even  if  the 
intumescence  extends  right  down  to  the  centre  of  the 
earth  in  a  cone  bounded  by  the  elevated  region,  the  re- 
sults would  be  only  about  s  of  the  former  ones.  Hence 
it  appears  ih.it  the  earlier  results  can  only  be  stated as 
the  greatest  po-siblc  for  given  superficial  changes. 

In  conclusion  it  is  pumted  out  that  if  the  earth  be  quite 
rigid,  no  redistribution  of  matter  in  new  continents  could 
ever  cause  the  deviation  of  the  pole  from  its  primitive 
position  to  exceed  the  limit  of  about  3°.  But  if  the  pre- 
viously maintained  view  Is  correct,  that  the  earth  readjusts 
itself  periodically  to  a  new  focm  of  equilibrium,  thai 
there  11  a  possibOitv  of  a  cumulative  eifect ;  and  the  pole 
majf  have  wandered  some  10"  or  1 5°  from  its  primitive 
position,  or  have  made  a  smaller  excursion  and  returned 
to  near  its  old  place.  No  such  cumulation  is  possibly 
however,  with  respect  to  the  obliquity  of  the  ecliptic. 

It  is  suggested  that  possilily  tlic  glacial  period  may  not 
have  been  really  one  of  great  cold,  but  that  Europe  and 
North  .Xiuorica  may  have  b;eii  then  in  a  much  higher 
latitude,  and  that  on  the  pole  retreating  they  were 
brought  back  again  to  the  warmth.  There  seem  to 
however,  certain  geological  objcctioos  to  this  view. 


THE  NEW  STAR  IN  CYGNUS^ 

OX  J.iniiary  9  the  sky  was  unusually  clear  and  the 
spectrum  of  Dr.  Schmidt's  Nova  came  out  with 
amazing  sharpness  .ind  brilliancy.  In  addition  to  the 
five  bright  lines  seen  on  the  sod,  two  others  were  detected, 

Xlill.mm. 

No.  la  W.  I«  594     Very  narrow  line. 

II  7      M     4I4±  Excessively  fMnt,  but  still  certainly  sad 
lepeatedly  sectb 

Between  wave-Icn:;ths  655  and  ;r>4  the  spectrum  was 
cert.iinly  banded,  and,  most  probably,  there  were  two 
additional  faint  maxima  of  brilliancy  in  that  interval. 
The  continuous  spectrum  attains  a  m.iximum  in  the 
region  about  W.  L.  525,  andextuids,  though  possibly  not 
without  interruption,  as  far  as  the  faint  line  No.  7.  The 
star  was  estimated  of  seventh  magnitude,  and  was  of  a 
red  colour  with  a  decided  tinge  of  purple,  reminding  me 
forcibly  of  the  varieties  of  red  produced  by  the  quartz- 
plate  in  ZtiUner's  photometer.  Ralph  Copeland 
Lord  Lindsay's  Observatoty,  Dunecbl^  January  13 


OUR  ASTRONOMICAL  COLUMN 
.The  New  Cumf.t,— The  comet  discovered  by  M.  BomUy,at 
Mvteillcs,  on  the  morning  t»f  February  9,  appears  to  have  been 
j'ound  independently  by  Herr  Tcclmlc  at  the  Ob^etv.i.;'iry  uf 
Copenhagen  on  the  foUowing  morning.  During  the  (  a!,!  week 
it  hat  been  Baldag  a  yuXvj  near  approach  to  the  earth,  and  had 
the  weather  been  mote  favourable  ia  Euope^  it  would  piobably 
have  been  very  generally  observed. 

The  folluviin.:  t'.crnet.ts  of  the  orbit  have  been  calculated  by 
Mr.  Hind  from  the  first  observation  by  M.  Horrclly,  one  at 

•  AttroHtmufh*  Hachrithtm,  No.  3,117. 
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Kiel  oa  the  loik.  and  one  SMde  «t  the  Imperial  lOUenraiair  at 
PftQidlaB  Fenefe,  Jumqr  ig'ifioi?,  Grecawicb  M.T. 


Lcn^Uudc  of  the  i>erihelion      .  200    5    2j  Apparent 

,,  ,,    ascending  node  1S7  14  22  \  I^uinox,  Feb.  10. 

Inclination  to  the  ecliptic       ...    27    5  13 
I^ogarithm  of  perihelii>ti  <lis!ance  g  <)O7086 

llclioceniric  motion— rctroi;!  a  Ic. 

According  to  Ihia  otbit  the  comet  was  dUtaiit  from  the  earth,  at 
the  time  of  dbeoveiy,  0-45,  the  euth'a  ncta  dlslaoce  from  the 

sun  being  taken  m  unity.  Its  apparent  pnth  in  the  heavens 
about  the  perigee,  and  up  to  March  6,  will  be  sufficient!/  de- 
fined bf  fbe  Mlowini;  ephemeris :  — 

For  Greenwich  Mi<l  night. 

R<glil  Nr>fth  Polar       l)i«tanee  from 

AKcnsion.  Uiitancc.  ih^'  l  arlh. 

Febiuiry  13   2^2  50  70  32  o  324 

15   266  2t  57  3  0  292 

17   272  10  41  42  0  279 

19   28J  10  26  48  0-2S8 

2t   307  40  '5  35  0-318 

23   359  21  II  52  o  363 

25   27  4«  «S   9  o  41S 

27   42  51  «9  43  0479 

March      6   58  51  31    i  o  719 

From  the  above  figuret  it  will  be  seen  that  the  diurnal  motion, 
nbottt  the  middle  oC  the  prcient  month,  eaWMcd  to  8*  in  wc  of 
great  circle  ;  the  comet  was  nearest  to  the  eiith  iooa  after  odd- 

nifiiit  on  the  ijili.  At  the  lime  of  perihelion  pas'nge  it  would 
be  situated  about  6°  to  the  east  of  Ant  ares,  distant  from  the 
earth  I'lj. 

TbcKiaacatdniimUaii^,  bntbjne  meani  n  itriking  onc^ 
between  the  eknwnli  of  this  eooMl  end  thow  of  the  cooet  of 

1590,  obserad  hyTfcho  Brah^  the  orbit  of  which  was  Tint 
calculated  hf  HtDey,  and,  in  1846^  after  a  new  reduction  of 
Tydio't  obaerrations,  by  Mr.  Hind  {Mj/.  Nach.,  No.  5S4).  It 
atagr  h*  wwUty  of  temaik  that  sboitlj  after  the  pasnge  of  the 
awcnding  nodc^  the  comet  of  1590  approeches  very  near  to  the 
orbit  of  the  planet  Vcn-j';.  the  lead  distance  not  exceeding  0  04. 
Still  the  differences  between  the  dements  of  the  comets  of  1590 
■ad  1877,  opedallyinlhepeinidlaadistaBeekaiemateitaL 

TuF,  "Bkri.iner  AsTRONOMisi  iiEs  Jahriii'ch."  - -Under 
the  active  supctintcndcncc  of  Prof.  Tictjeu,  the  BerUntr  Jakr- 
hu;h  continue*  the  heavy  lalxiur  involved  in  the  preparation  of 
ephemeridea  of  the  extensive  group  of  small  planetii  a  work 
which  for  onajr  Tfon  peat  has  heea  made  fta  apedaltT'.  In  the 
volnme  for  1879  now  before  tis,  we  have  the  places  for  1877  of 
151  out  of  the  172  actually  known  roemlitrs  of  the  group,  No. 
164,  Kv.a,  being  the  latest  discovery  includcl  in  the  li<it.  Aho 
the  elements  of  their  orbits  and  the  opposition  magnitudes,  a  very 
aielU  addition  towatdt  the  IdeBlificaition  «f  thoe  ndnnte  bodies 
amongst  the  fainter  ilaia.  The  portion  of  the  volwae  dM«ted 
to  the  small  pLinets  cictends  to  106  pages.  The  jadicioos  transfer 
of  the  ephcmcris  of  the  moon,  derived  from  Hansen's 'l  ablcs 
from  our  Nautital  Almanac,  which  appears  between  one  and 
two  yean  earlier,  to  the  pa|>a  of  the  Btriiner  JMtimek,  after 
adaptation  to  the  meridian  of  Berlin,  whereby  a  moat  icrioiu 
expenditure  of  time  and  labonr  is  saved,  has  already  bean  noted 
in  this  column  ;  it  is  a  step  which  no  doubt  aiisitla  materially  in 
completing  the  peculiar  work  of  the  Jithriuch, 

The  following  are  names  which  have  been  recently  proposed, 
for  diKOvcries  made  within  the  last  few  years  :  No.  Ij9  Juai<a, 
149  Affduuj,  150  JVuwa,  155  Sq/ui,  160  I'na,  f6l  Athcr,  163 
Jtri^Hf,  164  /::wJ.     No.  162     not  yet  named. 

Only  four  of  these  planets  (in  adiiition  to  two  (if  the  old  mem- 
bers) attain  8  5m.  or  upwards  at  their  oppositions  in  1877. 
Ariadne^  in  oppoaitioo  on  Jnly  24,  appioachet  the  earth  within 
to^^ortt•ealtk^lBe■l  jdlManaifiMB  ite  Maik  and 


which  at  her  opporitian  on  November  18,  is  calculated  to  be 
6'8m.  or  on  the  limit  of  acute  unaided  vision,  will  he  distent 
from  US  0*86  afforrJing  .m  o[']  i  rl  '.ni'v  which  maybe  utilised  for 
attempting  direct  measures  of  her  diameter,  tho>ij;h  if  wc  arc  n-jt 
mistaken  some  pretty  satisfactory  *  measures  were  made  at  a 
htvourable  oppotitioa  a  lew  years  aincr,  with  a  powerful  refnctor 
In  tUi  country.  This  planet  when  near  the  earth  haeadeddedty 

red  I'ght ;  at  two  n;v io^i-i  ins  within  the  last  fideen  yeeis  it 
might  be  i<ieniitie<i  amongkt  the  neighboutiog  sLan  hy  Ihil  elr« 


CHEMICAL  NOTES 

AnsoRmoN  of  Likht  in  the  Klood.— In  a  numlier  of 
cases  of  unintentional  poisoning;  r.  i  .cl  by  carbon  mono.viJe  in 
Berlin  during  the  past  winter,  oxygen  has  been  used  as  an  aoii- 
dott.  Dr.  Ba^lch,  of  Beilto,  btdy  diowed  thedednUUty  of 
the  method  by  means  of  apeetroMopic  proof  in  a  pnUic  lectare. 
As  Is  well  known,  the  ipcclrum  of  blood  shows  two  well-defined 
bands  l)etweeti  Fraunhofer's  lines  D  ami  E.  By  the  absorption 
of  CO  the  position  of  these  bands  is  very  slightly  changed  in  the 
direction  of  the  re<i  part  of  the  spectrum.  The  difference  is  more 
■Irikii^tly  *hown  by  the  addition  of  sulphide  of  ammonium.  In 
the  ease  of  healthy  blood  the  two  bands  of  the  spectrum  disap- 
pear ami  are  Ie[  !:^ce^l  bj  a  single  one  silua'ed  midway  between 
the  positions  of  the  former  pair.  Blood  {mi^oncd  with  CO  shosrs 
no  dHOge  in  the  buids  by  the  same  treatment  If  oxygen  ii^ 
however,  added  to  U  before  the  reduction  with  nlpbide  «t 
ammonium,  the  cbaiacteiiitic  speclium  of  bnaltlqr  Mood  bat 
once  pmdttced. 

Physical  Pxopbktiis  op  Gallium.— M.  Lecoq  de  Bois 
biudran  has  introdaoed  a  new  method  for  the  extraction  of  this 
metal,  and  lia,  iiiVLS'.'j^.r.til  s'lmc  uf  ii,  jtV.y.vxal  properties.  It.s 
crystalline  form  is  octahedral  \  the  mean  of  six  experiments  gave 
as  iu  melting  pofait  30*15.  Ita  ipedfic  gravity  la  5*956 ;  when 
fased  it  has  a  silver  fanti^  but  on  toUdifying  it  shows  a  dnge  of 
blue,  lusuig  iu  bfilltaney.  It  is  hardly  acted  on  by  nitric  acid 
when  dihited  with  anei^  bulk  of  water. 

roTASsifM  TRi-ioiunF.  —  Mr.  G.  S.  jMhn>on  h.is  recently 
published  an  investigation  on  this  body,  which  is pre|>3rcd  wiicn  a 
strong  lolution  of  potassium  iodide  is  saturated  with  iodine,  and 
the  rc  salting  liquid  allowed  to  evaporate  atowly  over  oil  of  viuioL 
The  crystals  are  iometlmes  long  and  isolated,  sometimes  appear* 
ing  as  hcx.igonal  plates  exhibiting  a  stcpjvcd  airangemtnt  like 
those  of  potassium  iodiJe.  They  have  a  steel-blue  lu.'.tre,  are 
very  deliquetcent,  fusing  at  about  45*  C,  and  have  a  specific 
gravis  of  3*498.  When  the  temperatare  ii  laiacd  above  lo^*, 
iodine  is  fre^  evolved  from  the  crysulr,  a  white  mam  of  potar. 
slum  iodide  alone  remaining.  On  an.alysis  the  crys^tals  yielded 
90*2  to  90  4  cer  cent,  of  iodine  and  9'2  per  cent,  of  potassium  ; 
the  theoretical  qtuintitica  required,  supposing  the  body  to  be 
KIk  axe  iodine  90'69B  per  cent,  and  potasaimn  9*307  per  oent 
An  exocm  of  water  decomposes  jxitaalnm  tri-iodide,  with  pre* 
cipitation  of  the  int'bt  of  the  icdinc  ;  the  trysl.il?,  h.jwevcr,  may 
be  dissolved  in  small  quantities  of  water  or  alcohol,  and  !«> 
cryatalUied  over  ralpharic  add. 

S'  i,r  1 1  i.N  1)1  (i  vM.-.  IN  Iron,  Sri  r.i.,  as:-  Maswam  -k.- 
M.\I.  Troost  and  llautcfcuillc  have  published  in  tl.e  .'/n«.  Chtm, 
Phys.,  (5I  vii.,  a  reprint  of  their  researches  on  this  subject,  pre- 
viously publiched  in  other  joomali.  When  cast  iron  is  fused  b 
contact  with  dlica  or  aOkatel,  caifaonie  oiide  is  produced  by  the 
action  of  the  iron  carbide  on  silic.i  ;  the  iron  thui  bccnme-s  richer 
in  silicon,  tlie  carbon  dimini»hmg.  Melted  cast  iron  seems  to 
occlude  considendde  quantities  of  hfiregen,  this  occlusion  being 
increased  by  the  pwasncs  of  —fsaese  and  diminished  by  the 
of  aQloon.  Carbonic  oiide  Is  not  tnken  up  to  so  great 
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«■  cxtaat  tt  bydngm  inelted  oit  in»»  iu  ocdiuiM  ii  alnioit 
entirdy  pramiteS  by  the  preiMoe  of  manganese.   Gmbs  m 

n  laint  d  by  pig  iron  after  cooling,  but  can  be  extracted  IqrbwtiBg 
the  meUl  to  800".  Steel  occludes  less  gas  than  cast  iron, 
tqfdiogeB  predominating  over  caibooic  oxide  ;  on  the  other  hand 
uoM  <a>boiiie  oxide  Una  hydngcn  ia  oodnded  fay  aoft  iron. 
Finely  dMdeit  Iron  free  from  gam  decompoaes  witcr  tlowly  at 
tin;  fMilin^rv  temperature,  rapidly  at  ifio",  the  Iccompoiition 
being  niore  rapid  the  finer  the  state  of  division  of  the  iron. 


NOTES 

Tus  golden  fiaer  medal  «u  awudcd  this  yew,  by  the  St. 
Pctenlm;;  Academy  of  Scicacci,  to  Prof.  Bnasp.  lor  various 

iroilts  upon  the  flora  of  Russia.  The  I.onn  nnsofT  premium, 
mine  l,coo  roubles,  was  awarded  to  i'rof.  Ucii&tein,  of  Kazan, 
for  ns^idia  OB  the  pnpcffia  iiT  bodka  of  thit  btnaafl  aeite. 

M.  AndsA,  Ibe  astronomer  wh^  was  srnt  l:  v  the  French  Insti- 
tute to  New  Caledonia  to  observe  the  transit  of  Venus,  has 
been  appointed  director  of  tbt  Mw  obieivatafy  itabWilieJl  at 

Lyona  by  M.  Waddington. 

At  tbe  half-ycaily  Gcaetal  Meeting  of  the  Sooltiah  Meteoro- 
logical Society,  held  yeitewlay,  the  Duke  of  Rfdmioiid  vas 
elected  President.  The  following  papers  were  read  :— i.  On 
methodi  of  estimating  ozone  and  other  constituents  of  the  at- 
moaphere,  by  Mr.  £.  M.  Ducon,  B.Sc.,  Oflice  of  Health,  Glasgow. 
2.  Ob  the  peodiaiiiies  of  the  weather  of  December  and  Jannaty 
laat,  by  Mr.  Budna,  Seeietaiy.  3.  ObaemtkM  of  lafailUI  at 
fca  on  board  ship,  by  Dr.  Black,  Sur^eon-Mn-or. 

The  Report  of  the  Treasury  Meteorological  Commission 
appointed  ia  the  autumn  of  1875  baa  aow  been  publiibed.  The 
cUef  feooamendatiooa  are  that  ocean  meteorology  be  transferred 
from  the  Meteorological  Office  to  the  Admiralty,  that  the  annual 

Parliamtntaiy  Grant  be  incr<;i^t>i  l'rij:ii  i  /co'.  to  14.500/.,  .-nhi 
that,  in  addition  to  the  above,  some  pecuniary  assistance,  the 
amount  not  being  specified,  be  given  to  tbe  SoottUi  Metcoru- 
loi^cal  Socie^,  on  whoic  daima  to  Covetimteat  aappoct  the 
Coawafailoa  was  specially  initmcled  to  icpoit 

Wb  recently  aanomeed  (p^  ti6)  that  the  city  of  Vranawkk 

was  making  preparations  to  celebrate  the  tooth  anniversnry  ofthc 
birth  of  Carl  Friedrich  (lauss,  the  "prince"  of  njathcmatKiai:>, 
who  was  l)t)m  in  that  city  cn  April  30,  1777.  It  is  propowrJ  to 
crecta  mottument  in  Brans*  ick  to  GauM,  and  from  the  drcular 
whicb  baa  been  acat  as  w  fcate  flwt  tho  McaaBsentCoaunlitee 
caBibts  of  the  prindpal  oflkials  of  the  city,  civil,  profc^onal, 
and  commerdal.  No  doubt  many  Fngli^h  men  of  science  might 
wiih  to  toiUiibule  to  this  monument  ;  contributions  should  be 
addtcs:icd  to  the  Gauss  Monumcr.t  FumI,  l!iun>w'ick  iSank. 

\Ve  can  do  no  more  this  week  than  refer  to  the  fact  that  the 
Oxford  and  Cambridge  Universities  Bill  passed  the  seootkd  read* 
tng  on  Monday,  asaughthavebeeaciipe^ed,  ptactkaHy  withoot 
opposition.  The  Bill  does  not  differ  caeatially  from  those  in< 
trodnced  bat  year  in  reference  to  the  law  PritwMw. 

The  fourth  Congress  of  Rntaian  Arctueologista  will  be  opened 
on  August  12,  at  Kaian.  All  commimications  abould  be 
addressed  to  Conat  Onvaroff,  at  the  Moseov  .Aidmlaitical 

Stciily. 

We  aje  glai!  to  I. car  that  tlic  founding  of  a  Ku^sian  .\nthro- 
puhjt,ical  .*^*ociely  at  St.  Pcttriburg  may  be  considered  as  finally 
tettkd.  Ceilaioly  many  Kutjuan  sdentific  bodiea  have  now 
special  anthropoto^cal  tecttoas  wUd>,  as  for  bataaee  that  of 
the  Mcscow  Society  of  Friends  of  Natural  .'Science,  haw  itonc 

»  good  deal  of  valuable  woik,  but  it  is  also  very  dcsuable  that 
the  separate  ifTutts  of  Russian  aatbtOpoklliM  be  aiM«  Ooacen* 

^ed  than  they  are  at  present. 


Thb  Seaataa  Acadeaiicas  of  the  Univeni^  of  St  Aadiews 
hBva  eoafenad  dicdapce  of  LI.D.  apoa  Dr.  B.  W.  Ridasdaaa, 
F.ltS.,  aad  Dr.  Janes  VMt,  F.L.S. 

In  a  small  broehHrt  recently  published,  Prof.  Raj^ona.  of  the 
Royal  Observatory  of  Modena,  advocates  the  formation  of  an 
"  Italian  Mcteornlo^i(-.\l  Society."  There  .ire  at  present  mor 
than  100  meteorological  stations  throiigbout  the  peninsula,  at 
variooa  hd^hls  fiom  the  lea^levd  to  11,550  BMlres.  Meal  are 
occupied  dso  with  magnetle  obeenrations ;  some  are  devoted 
almost  exclnsively  to  seismometry.  The  Minister  of  Agrlcultnre, 
Industry,  and  Commerce  publishes  an  //.»/.■.. n  .V.-^a'/i /;;;^VJ/ 
RullttiH,  and  the  Naval  Minister  sends  out  daily  intimations  ol 
the  state  of  the  atmosphere  throughout  Europe,  and  of  proba. 
bilities  of  weather.  The  proposed  Sodety  might  bold  an  annual 
congress  now  in  one  dty,  now  in  another,  and  might,  like  the 

T1r  nviiKiii  ,  of  the  University  of  Breslau,  a  well  knowa 
ni'irphnlogicil  investigator,  has  I)ccn  sent  by  the  UeiJin  .Academy  • 
<  ;  S  t  ionces  to  Naples  to  carry  on  for  four  months  an  extended 
series  of  observations  on  microMOftie  anitne  oisanisoHk  The 
neoeMaiy  ftrnds  have  been  paatcd  partly  by  tiwAeadeasy  and 
partly  by  the  Prussian  departOMat  of  iostruction. 

Tiw  GreatNortbem  Railway  Coopaay haw  a  UU  now  before 
Parlnnent  fiir  die  constmetion  of  a  tine  of  railway  from  Shep* 

reth  to  ^farch,  which  will  pass  at  'a  distance  of  not  moia  fhaa 
1,700  feet  from  the  Cambridge  Obser\'alory.  From  the  experl* 
ence  of  other  observatories,  and  from  the  evidence  of  private  ■ 
letteiS)  which  Prof.  Adams  ;has  received  from  leveral  emincat 
astioooatteis,  dio  Syndicate  have  ^mag  reaaoa  '.to  bdieve  thaf 
the  passage  of  trains,  so  near  the  Observatory,  would  very 
seriously  affect  the  accuracy  of  the  observations,  or  even  cause 
their  entire  loss.  The  Syndicate  therefore  recommend,  on  good 
grounds,  that  the  University  sboold  petition  Parliament  against 
tbe  passing  of  tht  bill  above  referred  to. 

K I  sb  i  A  expended  345,ooQf.  apoa  her  aevea  anlmsitiet  dariag 

the  past  vtar. 

Ok  ilic  13,356  new  works  issued  in  Germany  during  the  past 
year,  S4S  were  devoted  to  the  natural  sciences,  396  to  geegiaphy 
and  travel,  and  190  to  mathematics  and  astronomy. 

It  is  proposed  to  open  before  long  a  good  aquarium  at  St. 
PcteralNns.  The  institntion  is  palraniMd  by  the  Socie^  of 
Acdimaiiuition,  which  will  have,  in  connection  with  the 
aijuaiium,  a  garden  for  scientific  expcrinents  lektive  to  the 

The  immense  number  of  wolves  in  Russia,  to  which  reference 
was  made  some  time  ago,  seems  not  to  have  been  overrated.  An 
official  report  of  the  Zemstvo  of  the  Kerensk  district  (Perua 
Goremment),  just  published,  eitimates  the  ranges  of  wolves 
daring  the  yeaiB  1874  and  1875  at  970  lMiiao%  aoo  oowi,  8ai 
foals,  707  calves,  1,812  shcop^  aboat  1,000  (%i»3,6i6ftaaeaad 
ducks,  and  253  dogs. 

WBieceallyaanoBnoed  the  death  ot  the  emiaeat  Aawricaa 

pal.x-ontologist,  Mr.  Y.  P.  MclI.  He  diei!  within  the  walla  of 
the  Smithsonian  Institution,  where  he  had  been  permitted  to 
occupy  rooms  fur  about  eighteen  years.  He  had  been  con- 
nect ed  with  the  U.S.  Geological  and  Geognphical  Sumy 
of  the  Tenitofies  for  the  gnaier  pcrtioB  of  the  time  linoe 
its  first  organisation  in  1S67.  Mr.  Mctk  was  born  in  the 
dty  of  Madison,  Ind.,  December  10,  1817.  From  his  c.-ulicst 
recollection  he  was  interested  in  the  Silurian  fossils  so  abundant 
in  the  rodu  of  ib^oeighbourhood  of  his  hoaw;.  He  had  then 
never  heaid  of  geology,  bat  stodied  them  with  admiratioa  aad 
wonder  as  to  their  origin.  Agnii;;  t  l.ij  uwn  wi-hes  he  entered 
into  business,  but  during  the  hn.^rc:al  crvsis  of  Iii47  he  failed, 
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•nd  kit  al!  his  property.  During  llie  years  I S  tS  and  iS  jg  he 
WttiDonisunt  of  Dr.  D.  D.  Owen  ia  the  U.S.  Geological 
S«my  of  Iowa,  Wiseootia,  uid  MinaesoU,  after  wMdi  h* 
returned  to  Owcn'iht  r  >,  Ky.  In  1852  he  became  the  assistant 
of  Prof.  Jaiiics  11  all,  the  eminent  pal.contolo^ist,  of  Albany, 
N.V.  He  remained  there  until  1S5S,  with  the  exception  of 
three  aummers,  two  of  which  be  s{i«nt  in  tiie  Miaiottri  Sute 
Gcokigiad  Suncjr.  XBOemuBMrof  1853  hems  Mot by  Prof. 
Ilall  with  Dr.  Hayden  as  his  sModate,  to  esplofe  the  "  Bad 
I  jinds  "  of  Dakou,  and  brought  back  very  Ta1uabl«  collectiont. 
This  was  the  comniencetncnt  of  that  long  series  of  successful 
exploiatiaos  of  all  portions  of  the  west  which  have  continued  up 
to  the  pneset  tfaae.  WUbat  Albany  he  was  constantly  engaged 
ia  the  most  important  pakcontological  works,  the  resolu  of 
which  were  published  in  the  proceedings  of  the  American  learned 
societu. ,.  In  1S5S  he  went  to  Washinj^toii.  where  he  resided 
until  the  lime  of  his  death,  leaving  the  city  only  for  a  few  months 
at  a  lime,  while  engaged  as  palseootolosist  for  the  State  of 
niinois,  Ohio,  or  in  field  explontioas  in  the  &r  wctt  in  ooaaac- 
tion  with  the  U.S.  Geological  Survey  under  the  direction  of 
I'rof.  Hayden.  Ill:  l  uMirations,  apart  from  'the  Stale  reports 
referred  to,  were  very  numerous,  and  bore  the  stamp  of  the  most 
fittthAil  aad  caoscientious  research.  They  are  regarded  all  over 
the  world  as  authnity  oa  the  ntjeda  of  whidi  they  trMt,  and 
In  very  few  cases  have  his  oonclosloda  ever  been  qtiettioaed. 
They  may  be  found  in  the  PrixceJitr^i  of  thr  Acudcniy  of  A'atiii al 
ScUntes,  Vlu^aAAybiz,  AmerUau  Jiyurnal  0/ Hciauf,  New  Haven, 
AUm9  im^Ml,  SftUIUnuan  Couiributicits,  and  various  and 
tatpoitaat  Mpoitt  fa  the  pabUeaHon  of  the  U.S.  Geological 
Sumy  for  the  Tenritoriet  whb  whIdi  he  ma  so  loof  conaectcd. 

Ike  waa  so  modest  and  retiring  that  he  was  scarcely  known  out- 
ride of  a  very  limited  circle  of  friends.  He  w  as  a  member  of  llie 
Natkmal  Academy  of  Sciences,  and  many  other  prominent  sdcn. 
lilie  MMciatwDB  in  Amenca  aad  in  Europe.  Prafl  J.  D.  Dana, 
writing  the  day  after  Us  death,  says :  "  Aaiericaa  palieootology 
has  lost,  as  regards  the  Invertebrate  Department,  half  its  working 
force  at  a  blow.  I  Ic  has  gone  before  his  work  was  done.  But 
what  he  had  finii,hcd  was  enough  for  half-a-dozen  ordinary  men  ; 
a  ntarvcUous  i>il^  if  we  view  only  the  aggregiate  of  volmnca  and 
memoirs,  bat  &r  more  manrdhns  when  we  look  within  at  the 
amount  of  laboured  dcscrip'.i  nT;  and  careful  comparisons,  and  at 
the  almost  numberless  illustrations,  mostly  from  his  own  exact 
and  benttifid  dawfavp." 

On  Saturday,  nt  the  Society  of  Arts,  Dr.  Corfield,  under 
the  auspices  of  the  Trades  Guild  of  Learning,  gives  the 
next  of  the  scries  of  lectures  on  the  Laws  of  Health.  These 
lectttica  Iwve  iMta  well  attended  and  appreciated  from  tlie  first. 
Prof.  Hnziey  was  chairman  on  the  first  occasion,  Dean  Stanley 
on  the  second,  and  at  the  lecture  on  February  10  Cardinal 
Manning  presided.  The  Cardinal,  after  the  lecture,  heartily 
endorsed  the  statements  of  the  lecturer ;  the  lecture,  he  said, 
showed  that  the  hijgbett  tdeooe  came  into  the  closest  appUcatioo 
ia  daily  UCev  Him  ai«  ei|^  other  leetoietsf  ti»  cooafc 

The  edncwkiBal  aad  sdenlific  institutions  inaugurated  by  the 

Khedive  of  Egypt  in  his  schemes  of  reform  arc  among  the  first 
to  feel  the  efTects  of  the  present  chaotic  condition  of  Egyptian 
finances.  Not  lon^  since  the  free  public  schools  of  Cairo  were 
all  dosed,  and  now  the  vicc-rqgal  Geographical  Society  is  upon 
the  point  of  dlatdntloa.  The  Khedive  bad  gathered  tofeUier 
several  men  of  talent  and  experience  to  form  this  Society,  with 
the  intention  uf  instituting  an  active  and  energetic  scheme  of 
cxploraiim  in  (antral  Afric.\.  'I'iicir  n.imts  and  the  bulktins 
which  have  ap]>eared,  gave  every  promise  of  early  and  valuable 
additians  betng  made  to  the  cause  of  Aiicicaa  reieaidi.  The 
kag-caatinacd  withholdiac  ^  financial  siqiport  has,  however,  so 
eatirdr  crippled  iu  operadeos*  Oat  the  Society  has  ibr  wne 
time  pnctieBttr  ceased  io  eaist 


The  last  contributhm  cf  Karl  von  Bacr,  written  ten  days 
before  his  death,  appcaia  fa  the  last  number  of  the  Arekiv  jSr 
AtMr^th^  nd  diiemsea  the  tab}ect  of  the  source  of  die  tfa 
used  by  the  ancients  in  their  bronzes.  The  fact  that  the  propor- 
tions of  nine  parts  of  copper  to  one  of  tin  are  noticeable  ia 
almost  all  anli  ;ut!  '.Tonze  articIcF,  would  seem  to  indicate  that 
its  use  spread  from  a  single  centre.  Taking  a  hint  from  Stiabo's 
statement  that  tin  was  fband  amoog  the  Draag^aas,  be  earned 
inquiries  to  be  set  on  foot  by  Rnariaa  Government  officials  in 
Khorassan,  who  reported  that  there  are  extensive  deposits  of  tin 
there,  as  well  as  of  oth  :r  inrtais,  which  arc  mixed  in  a  primitive 
manner.  These  v.  Bacr  regards  as  the  sources  of  the  numerous 
bronzes  found  in  the  ruins  of  Babylon  aad  Assyria,  bat  did  tnH 
think  it  probable  that  they  supplied  the  tin  required  by  Scandi* 
navia  and  the  countries  surrounding  the  Mediterranean  before 
the  discovery  of  the  Comish  mines.  The  Liiicr  was  probably 
brought  by  PiuxBiciaBS  from  Hanca,  although  no  mention  ctf 
sadi  jewBtys  it  evtant^ 

In  the  February  session  of  the  Dcrlin  Anthropological Sode^ 
Pro&  Viieliow  gave  the  results  of  a  anmber  of  craaialogikal 
measureoMmts  undertaken  in  Bntgaila.  The  general  type  is 

evidently  not  Slavonic  but  Finnish,  and  woul  !  ^jem  to  point  to 
a  distant  emigration  from  amunj;  the  Turcvj  fuir,ish  tribes  of  the 
Ural,  to  the  rej^ion  of  tlie  Danube,  Tsvo  distinct  subordinate 
types  were  noticed,  one  brachycephalio — pure  Finnish ;  and  the 
other  aiacroeephdic^  with  rctreatfaie  fbrdiead,  strikingly  stmflar 
to  that  of  the  Australisn  negro.  The  Bulgarians  gradually 
adopted  the  Slavonic  language,  and  no  trace  of  their  original 
language,  not  even  a  manuscript,  remains.  Dr.  Friedel  exhi- 
bited at  the  same  Seasion  a  large  collection  of  stoae  hatchets 
laUiy  fMod  Mar  Kopeoick,  in  eonpHiy  widi  aoaie  pecwHw^ 
fashioned  stone  instruments,  evidently  used  to  prepare  the 
hatchets,  and  possessing  the  aanw  haidnesa  as  ordinary  grind* 

A  TEI.BCRAM  from  Algiers  announces  that  M  the  l6;h  inst, 
Lieut.  Say  and  others  left  Ouarghc  with  twett^r^iioiir  men  and 
fifty  camels,  inteadhig  to  explore  the  Sahara,  aad  titfhikh 

commercial  connections  with  Algerian  producers. 

M.  Kaantz,  the  Director-general  of  the  Universal  Exhibition 
of  1878  pnpoeei  to  hold  aa  iatematiaBal  pisdeahnral  ediibi* 

tion.  All  lAe  desire  to  exhibit  must  intimate  their  intention  to 
the  Secretary  beftm  May  1, 1877.  The  administration  does  not 
undertake  to  pncore  aea  mteb 

M.  .QUATREFAGES  ha^  ju^l  published,  through  BaiUicre;  • 
work  on  anthropology,    lie  attacks  the  evolution  theory. 

Mrs.  Frances  Ki i/.aiif.i  11  IIukca.v,  M.D.  of  Zurich,  who 
has  been  fur  several  ycar.s  iu  piaclice  iu  Lx)ndon,  has  just  parsed 
a  successful  examination  in  Dublin,  and  has  received  the  Licences 
in  tledlcfaeanl  MIdwfliny  of  the  Kiag's  and  Queca's  Coll^ 
of  Physicians  in  Ireland,  which  of  course  secure  for  her  official 
recognition  in  the  United  Kingdom.  A  paper  by  Doctors 
George  and  Mrs.  I  inggan  was  reocatl^ifMdaft  the  i(0|al  Sodety* 

on  "  Lymphatics  of  Muscles." 

M.  Waudimotu.v  inleisds  to  propose  to  the  French  parliament 
the  establishment  in  four  large  provincial  towns  of  univenitics 
aoMcdiag  to  the  £i|gUtii  Ijystem.  The  faculties  at  present  in 
existence  ia  a  rnuaber  of  towns  will  aot  be  suppressed,  but  they 

will  be  necessarily  to  some  extent  cabt  into  the  sh.ade.  A  sharp 
discussion  is  anticipated  in  Parliament,  many  large  towns  com- 
petiag  ibr  sdeeHea  aa  the  aeata  of  these  new  aaivniitieb 

The  third  annual  meeting  of  the  Sciriitific  Club  was  held  at 
the  Cbib  Hovae^  Savile  Kow,  on  Thursday,  the  Ijth  iait,  Major 
P.  Duncan,  R.A.,  D.CL.,  &c.,  Chairman  of  the  Committee^  ia 
the  chair.  Thereportibr  1876,  which  showed  the  rapid  pncreaa 
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made  by  the  Club  daring  the  year,  was  unanimoaslj  adopted. 
The  number  of  memben,  which  is  now  over  600,  is  to  be  limited 
for  the  present  to  70a  Committee-men  and  anditors  for  1877 
«tf«  elected,  and  cordial  Totcs  of  thaaka  to  tin  CbairmtB, 
Gmnmittee,  Auditory  and  Secretaiy,  condaM  <lu  aMtiogi 

At  the  Munnl  meeting  of  flw  ahmhoMen  of  the  Brighloa 

Aquarinm,  Mr.  Arthur  Wm.  Waters  stated  his  belief  that  if  arrange- 
ments were  made  so  that  a  naturalist  could  go  to  Brighton  and  have 
a  table  in  a  quiet  room  with  the  most  ncce^s.^ry  apparatus  and  chc- 
micab  for  hit  ilndjr,  animals  kept  living,  and  fre*h  ones  brought 
hiaaaaKitiimdhf  tbeaaikia  ander  the  Instruction  of  theideatMe 
•tat^  there  are  many  who  would  gladly  avail  theoaelfes  of  the 
opportunity.  The  difficulties  of  a  naturalist  at  present  who  may 
go  (ii)wn  t'.i  the  ?.ca-sic'c  for  a  slirrt  time  '.n  ;miicrtalce  elaborate 
jphysiological  studies  are  very  great,  and  he  thinks  that  many, 
incladliig  adenee  atadcnta  from  the  oaivarsHle*,  vedd  he  willing 
to  pay  for  the  advantages  which  might  thva  be  affixdcd.  Mr. 
Fraiicis  Frand",  who  has  just  been  appointed  natarallst  director, 
fa.  !  •.hat  it  was  intended  to  do  llii?  ;  and  even  to  hear  of  the 
intention  will  be  a  source  of  aatisiactioii  to  those  who  desire  the 
preacM  aqnaite  to  be  nadt  Bora  weiiiL  We  h(^  that  If  the 
directors  have  any  saitable  plaee  they  will  not  delay  te  ntilise  it, 
and  that  it  may  turn  out  to  be  a  foorce  of  permanent  advantage, 
fur  Kientil'ic  rcse.itch  will  continue  »hfn  rinking  and  other  such 
amusem;iUi  have  XitKv.  lep'.iced  by  more  novel  attractions. 

Thk  most  inrepuii.uit  papi  r  In  the  February  number  of  Peter- 
m.mn's  Miillalun^m  is  a  detailtd  d:-cus;i')n  of  the  projcctJi  for 
a  railway  to  Central  Africa  from  the  Mediterranean  Coast,  by 
Dr.  G.  HoUflk  Or.  ReUb  diaeuMa  the  varioo*  adieaiei  which 
hate  bees  propoied,  speaks  very  nofitvourably  of  that  which 
woalJ  carry  a  line  from  Algeria  southwards,  and  advocates 
strongly  a  line  from  the  coast  of  Tripoli,  especially  frnm  I5r,iij;a 
at  the  head  of  the  Gulf  of  Sidra,  to  Lake  Chad.  He  analyses 
all  the  difBcul'.ies  and  advantages  of  this  route,  and  fhea  intio- 
daces  much  ibforaiatieo  oa  the  region  between  these  two  point;, 
aa  wen  as  on  the  whole  Sahaian  rrgion.  He  proposes,  as  the 
only  feaMble  platt,  that  the  MOdertakiiif  ahovU  he  aa  inter* 
aatiooal  one 

In  the  same  number  Dr.  Bclim  continues  his  montlily 
mnimary  of  geographical  ncwi.  He  refers  to  a  work  by  ,\. 
Kircbenbaocr,  "  Die  Irrlahrt  des  Odysseus  als  cine  UnuchUTung 
Ariika^erUiit"  (Berlin,  Calvniy),  <a  wUdi  die  aothor,  by  the 
application  of  astronomy  and  mathematical  geography,  endca- 
TOUrs  to  show  that  the  Kernel  of  the  Odyssey  is  a  Iradilion  be- 
longing to  the  fifteenth  century  11. c,  of  a  circumnavigation  of 
Africa  from  the  Red  Sea  to  the  Mcditctianean.  The  Lotopbagi 
«fi«  Sevdi  AnUaaib  faly|ilMMairaa  a  GaOa,  whose  cave  was 
at  Cape  Goardaibi,  Circe  ruled  in  RflthifBcz,  the  Cimmerians 
dwelt  in  some  South  Polar  land,  and  the  Straits  of  Gibralt.ir 

Were  Scylla  and  ("1  aryb  Jis.     Tnu«i  Ulysses  WM  both  the  fir^t 

African  and  ftnt  Polar  explorer  of  whom  we  have  any  record. 
Dr.  Bebm  states  that  the  aathordiNMan  the  (abject  with  the 

greatest  seriousness  and  acutcness.. 

The  December  BtttttHm  of  the  Vnx^  Geef^n^hical  Society 
eontains  papers  by  Mr.  J.  B.  Paquier,  "On  Raisian  and  Eng- 
lish F.jcplorations  in  Central  .A.sta  ;"  by  M.  A.  V.  Pari-sot,  "(»n 
the  Region  between  Uuargia  and  El  Golca  ;  "  by  Abbe  Durand^ 
"On  Portogue.<=c  India  j"  .md  by  Abbe  Dtsgodins,  "  On  the 
Territory  of  Bataog."  A  letter  from  Dr.  £mii  Besseh^  of  the 
/WrniKr  Expedition,  acoonpaaies  a  nap  exhibtting  approximately 
the  lines  of  cjual  tirlca  in  the  North  A".l:;n'ic,  Xo-th  I'acific,  and 
Arctic  Occan.'i,  for  the  purpose  of  showing  from  what  direction 
the  tidal  ««•  ia  impaiated  lowaida  Polaria  Bay. 

/■'.x/','r\:ficn  for  February  7  contains  an  intcri-  ting  paper 
by  M.  Henry  Bioone  oa  the  Coloaial  r^mr  of  Fiaaceii 


Capt.  IIow'.m  k's  scheme  of  Polar  exploration  by  means  of 
a  colony  placed  at  Discovery  Bay,  to  which  we  referred  in  a 
recent  number,  has  been  lefemd  by  the  United  Stales  Cen- 
gress  to  the  Committee  on  Naval  Affairs.  It  has  received  tlie 
support  of  the  principal  United  .States  Kientific  societies,  and 
already  there  have  been  many  suitable  volunteer!!.  We  should 
not  be  surprised,  therefore,  to  hear  that  the  grant  has  lieen  nude, 
and  if  men  c»n  be  found  nitable  and  wilHi^  tO  Ibna  soeh  a 
colony,  the  experiment  seems  worth  trying. 

A  SSNSATION  has  been  created  in  the  geograpiuGal  circles  of 
Parit  hytteopfarioB  tapwied  by  Or.  Pooe  at  the  Geographical 

Society  of  Berlin,  that  the  I.ualaba  was  flowing  in  the  Ogovai. 
The  Ogovai  delta  is  part  of  the  French  Gaboon  Ectt'euent. 
MM.  \''Xi77^,  Marche,  and  others  are  eng.igcd  in  exploring  the 
river,  which  ihey  have  heard  from  natives  flows  out  oi  a  large 
lacustrine  basin.  It  la  ftaied  the  ci^loKn  eaaaot  leadi  the 
end  of  their  jonnqr  wiAont  reeelvb^  fresh  icinfiareeaienti 
from  home. 

The  Geagraphical  Society  of  Geaetn  vetad  at  Ha  kat  meeting 

its  ndheiion  to  the  resolutions  of  the  conference,  for  the  f  xplora- 
tion  of  Central  Africa.  A  special  Swiss  committee,  to  form  part 
of  the.  Associntioa,  ia  to  be  appoiated  faaitaie  leas  at  Genew. 

M.  BdSNAT,  tlie  Frendi  African  txplnrer,  who  has  been  up 
the  Volta  (Ashaoli)  as  far  as  Salaga,  states  that  from  that  place 
much-frcqnenled  mates  strike  off  to  Timbnetoo  in  the  wet,  and 
Lake  Tchad  in  the  east,  and  that  from  these  places  trade  cara- 
vans are  constantly  passing  to  and  from  Mexico  and  Tripoli. 
He  bought  European  goods  at  Sal.Tga,  which  entered  Africa  by 
the  Mediterranean.  M.  Bonitai  is  organitung  a  large  expedition 
for  the  thorongh  explemtioD  «f  tfie  re^oB  turn  wbkh  he  has 

)U-5t  returned. 

We  are  glad  to  notice  that  science  was  wel!  represented  at  the 
preliminary  meeting  last  Saturday  to  mr^ke  arrangements  for  the 
celebration  of  the  400(haanifeiaaiy  of  the  introduction  of  ptiathig 
into  I'  ngland  by  Caxton.   Science  owes  much  to  this  ait,  and  !n 

recent  years  l  as  to  some  extent  refill  her  debt  by  the  va  t  im- 
provements which  have  been  introduced,  based  on  the  principles 
she  has  dbeovercd. 

F.MitivR  .SK.rriii  has  compiled  a  very  u.<«^il  of  444 
coloured  stars,  which  is  published  in  the  A/imorit  ddLx  S<.>delh 
dtgli  SptthoKofisti  flaliani.  Many  uf  them  appear  to  be  taken 
from  SchieUerup's  catakgnes,  from  Lalaadeaad  Sir  J.  Ilerschel ; 
to  these  have  been  added  Mr.  Birmingham's  newly-difcovered 
coloured  stars.  A  note  is  added  to  each  star,  ^howin;;  the 
colour  and  type  of  spectrum.  The  nurohcr  of  the  star  in  Chim- 
liers's  catalogue  is  given,  when  mentioned  there,  and  the  R.  A. 
and  Declination  is  given  for  the  year  187a  We  note  that  \tj 
far  the  greater  nttmber  of  stars  are  red,  uid  die  spectra  of  the 

third  and  fourth  types  prevail.  This  catalo^^ue  will  prove  use- 
ful, firet,  in  detecting  the  variability  of  tite  stars,  and  secorully, 
the  change  of  spectrum  when  variable.  The  following  are 
representative  stare  of  the  types  to  which  they  beloc^:— 1. 
Sinus,  a  Lyra,  while  stars ;  2.  Capelia,  Pettax,  ydlow  ataiS} 
3.  a  Orioni<;,  8  Pegfui,  a  Herenlis^  red-yeUow  staia;  4.  Soiall 
blood- red  stars. 

Wb  notloe  ia  the  lifleenth  volnme  of  the  GMe,  pabluhed  by 

the  Geographical  Society  of  Geneva,  a  very  interesting  report  by 
M.  H.  D.  Saussure  on  the  present  state  of  cartography  in 
Sn'it7crland.  The  author  not  only  gives  a  detaiUd  report  on 
the  numerous  Swiss  cartographical  works  which  were  so  mvch 
praised  at  the  Fhris  Geogiaphiad  ExhifaMoab  hut  also  sketches 
the  history  of  cartography  in  his  country,  and  skilfully  discusses 
the  relative  values  of  different  modes  of  representing  on  a  map 
the  various  charscteia  of  had,  aad  of  drtiiing  aiapa  for  nihms 
special  purposes. 
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Si  iM  K  fifty  yean  mgo  Amp^  slated  hit  belief  in  the  cdctence 

of  molecular  electric  currents  pennaineDtly  flowing  in  bodies, 
•ad  he  applied  this  liypothesis  to  the-  exphvtKUii  i;i  of  the  reci- 
pniGid  wUioQ  between  movable  coadocton  through  which  gal- 
waiequ»aataw  |iaMlin  and  pcnwait  aMipMtfc  Aeeoidinc 
to  Ampere  a  pemuuent  nuignet  contains,  in  proporlioa  to  its 
strength,  a  larj^er  or  smaller  number  of  molecular  caiTCBts  of  the 
same  direction,  each  of  which  behaves  lilic  a  small  molecular 
magnet.  In  pursuance  of  this  theory,  llerr  Zoellner  has  lately 
made  a  seriea  of  investigations  and  has  recorded  the  results  of 
his  experiments  in  .n  paper  read  before  the  Royal  Sawo  Society 
of  Sciences  at  Leipzig  during  the  past  year.  Witfi  regard  to  the 
constitution  of  material  molccuk-s  Hcrr  Zoellner  expresses  his 
opinion  "  that  each  m.nterial  molecule  of  .i  body  consist*  of  a 
OtHlgllMntrBtion  of  (Ampt-re's)  molecular  currents  of  uny  direction, 
with  ft  certain  qoantiqr  of  freely  aonbla  electiic  partides*  which, 
nnder  the  influence  of  electroitatie  or  deetrodynamk  indvcdon 
force';,  exLCute  sucli  motions  or  ^-roupings  as  arc  determined  by 
Weber's  law  of  electric  reciprocal  action."  It  is  but  fair  to  state 
that  Weber's  views  on  this  subject  were  identical,  and  he  stated 
them  as  early  aa  in  1851  in  his  explanation  of  diamagnetiam. 
Zodlner  makes  a  whole  letiei  of  dednctaom  fiom  thb  theofy,  all 
of  which  a^ree  with  <;bsorved  ]>heaoiieBi  and  hnN  Ibmd  hi 

various  domain.^  of  physical  science. 

Tmk  Rev.  T.  K.  K.  Stebbing  sends  us  an  interesting  letter  on 
the  tne  ecight  and  correct  proimncialioo  of  the  name  Anttdon, 
whidl  we  rcsret  we  have  not  qwee  to  print  tn  6U1.  As  the  result 
of  carefal  inqniiy,  Mr.  Sfdjbtog  coBcladea  tfutt  the  name  ii  nn> 

doubtedly  feminine,  that  the  middle  syllable  should  he  pro- 
nuumed  long,  and  that  the  aspirate  which  de  Frcminville 
dr. 4  i  L I  ought  to  be  restored  to  the  spelling.  "  If,  then,  w  e  were 
to  adopt  the  comproBUM  suggested  in  Mr.  Herbert  Caipenter's 
impocttBt  letter  (vol  xv.  p.  197),  we  riwuld  have  to  wrile^  Instead 
of  either  C!mm/'<j''7  nnaiea  or  .An'.fi.  a  :v  j  .  ;/f,  the  trinomial, 
Cmnftifa  {futthttion)  rctacea.  To  sanction  such  an  innovation  as 
Ifr.  Ckipcnter  proposes,  no  doubt  some  general  agreement  w  ould 
he  feqnired,  and  the  laaie  geneial  agieenent  might  be  naefnlly 
emph^ed  fat  aanctloidng  a  Matnle  of  limitatiana  i^sahiat  the 
revival  of  obsolete  n:ime?,  and  to  insure  the  publication  uf  new 
scientific  names  iu  one  or  other  of  a  very  limited  number  of 
chronicles.  Some  international  science  congress  Of  the  filbDe 
may  {nrrhaps  achieve  the  requisite  legislation." 

The  JiuivHtil  of  the  Society  of  Arts  lor  Febmaiy  16  contains 
a  useful  pa]>cr  by  Dr.  R.  J.  Mann,  on  "  Recent  Eifdontien*  of 

the  Lake  Systems  of  Central  Africa." 

We  notice  an  important  German  woric,  by  the  Beniese  I'lo- 
fcmor.  Dr.  Emmery  on  the  diseases  of  the  eye,  oemekaei  by 
variona  proiodona,  and  capedally  by  the  vidoai  amagemenla 
in  tdiook.  An  inqufary  made  by  the  learned  PrafietMW  in  the 
cantonaof  Bone,  Snlnth.sm,  and  Xcuchate!  proves  that  an  in- 
creasing nyopy  is  the  fate  of  all  scholars,  and  that  at  the  age  of 
.twenty  years  there  are  very  few  of  them  who  are  not  afflicted  with 
thii  diseaac.  VaikMS  hinta  by  the  author  aa  to  improved 
nmuigemeBti  lo  be  adopted  in  icbools  diiuit  the  atlentiott  of 

«<4mw»1  K|>|||iilf, 

A  XBCENT  subscriber  will  find  an  a:count  of  Siemeu^  Batho- 
meter in  Natu&k,  March  jo,  i8;6  (vol.  xiii  p.  431). 

Thc  additions  to  the  Zodk^ieal  Sodet/s  Gardens  daring  the 

past  week  iiicbide  t'^o  IVrnr-nl'i  I'nrrnV.retj  (Piatycercus  fen- 
nanii)  from  New  South  Walci,  presented  by  Mr.  E,  Sargent  ; 
an  Anaconda  (l.untcUs  muriuus),  a  Crested  Curaasow  {Crajr 
aUtUr),  and  two  Creen>billed  Cniasaows  (C.  vmdinttnt)  bom 
Seodi  America;  two Fdine  JiameMlh {/lljiaffMMUjmm^ 
from  Sonth  Bratil ;  two  Gariamii  (CMhrm  orUMa^  from  SoaA 
America,  purchased. 


SOCIETJES  AND  ACADEMIES 

London- 

Royal  AMronomical  Society,  February  9. — Annual 
general  mcftin^;.  William  lluggins,  D.C.I..,  president,  in  the 
chair.  The  following  gentlemen — A.  Mason  Worthington,  R  A., 
John  Sidney  White,  and  George  Francis  Hardy,  were  elected 
fellows  of  the  Society.  The  annual  repoit  of  the  society  showed 
that  the  namber  of  Fellows  had  been  increased  during  the  past 
year,  and  that  the  sodety's  library  had  been  enriched  by  several 
important  presents  of  hooks  and  manuscripts.  Ten  minor 
planets  have  been  discovered  in  the  course  of  last  year,  six  of 
them  in  America,  and  four  in  France.  In  solar  phnict  Pfof. 
Tacchini  has  made  an  interesting  investigation  as  to  the  relative 
height  of  solar  prominences  at  diflierent  times  of  the  sun-spot 
period.  Prof.  Young  has  determined  the  rate  of  the  solar 
rotation  by  means  of  the  displacement  of  the  dark  line*  in  thn 
spectrum  of  the  sun's  limb,  lie  hns  nbo  ptosed  that  die  147^ 
line  is  double,  and  that  the  two  components  are  of  uneqiul 
strength ;  the  coronal  line  emie^punds  to  the  stronger  of  the 
two,  whilst  the  other  is  one  of  the  faint  lines  in  the  spectrum  of 
iron.  Mr.  lluggins' photographs  of  the  Spectra  of  stars  WCR 
also  referred  \(>,  and  a  abort  acconnt  was  given  of  the  obeeivn^ 
tions  of  the  new  star  in  Cygnnt,  which  was  discovered  \jf  Dr. 
Schmidt,  at  Athens,  on  November  24,  1876.  Its  spectrum  gives 
several  bright  lines,  amongst  which  are  three  of  the  hydrogen 
lines,  C  bcmg  the  brightest  of  nil,  the  sodium  line  D,  or  the 
chromosphere  line  near  D,  the  magnesium  lines  t,  and  the 
Coronal  line  1474.  The  rcducti  .n  of  the  observations  of  the 
transit  of  Vcnns  has  been  pri  l  l  '  d:n  ;  cunitnuously  at  llie  Green- 
wich Ubseivatory,  under  the  direction  of  Capt.  Tupman.  All  the 
observations  with  transit  instruments  at  the  various  stations  for 
local  time  and  Iongitu<l««  of  Honolulu  and  Kodiigue/  by  the 
observations  of  the  moon  in  zenith  distance  have  been  com- 
pletely reduced.  An  idea  of  the  magnitude  of  the  undertaking 
may  be  formed  when  it  is  stated  that  these  two  last  calculations 
rc  juired  the  use  of  three  millions  of  figures.  The  Report  having 
been  adopted,  the  Society  proceeded  to  the  election  of  Officers 
for  the  ensuing  year,  and  the  following  gentlemen  were  elected  ; 
Ai  I'lcsident,  William  lluf;giai,  F.  K..S.  As  \  i;e-Presi- 
ilents  :  J.  C.  Adams,  F.  U.S.,  l.ownrtcjn  Professor  of  As- 
tronomy, Cambridge;  Sir  tl.  l!.  Airy,  K.C.li.,  F.R.S.,  Astro- 
nomer Royal;  Arthur  Cayley,  l.  U.S. ,  ^adlcrian  Professor  of 
Geometry,  Cambridge;  F.-lwin  DHiikin,  F.R.S.  As  Trea- 
surer, Samuel  Charles  Whiiorcail,  l-.R.S.  As  Secretaries:  J. 
W.  I.ce  (ilaisher,  F.K.S.  ;  A.  CowjKr  Kaiiy.Trd,  M..\.  As 
Foreign  Secretary,  Lord  Lindsay,  M.P.  As  (  oiincil  :  John 
lirctt,  Ksrj.  ;  W  II.  .M.  I  hrislic,  .M..V.  Warren  Dc  Li  Kue, 
F. R.S.  ;  J.  R.  Hind,  F. R  S.,  Superinlcndenl  of  the  Xiiutuijl 
Aini.jtitu-  ;  v..  li.  Knobcl  ;  (ieurgc  Knoll ;  William  La-.sell, 
F.K.S. ;  iL  Metson ;  Capt.  Wm.  Noble:  Rev.  S.  J.  Perry, 
F.R.!*. ;  Bari  of  Rome,  F.K.S. ;  Capt  G.  L.  Thpman,  R.lf.A. 

Geological  Society,  Janu.iry  i^. — Prof.  P.  Martin  Duncan, 
M.B,  F'.R.S.,  president,  in  the  chair.  — George  Uarrow, 
William  Hccrlcin  l.indley,  and  Josei>h  .Samuel  NIartin,  were 
elected  Fellows  ot  the  Society. — The  following  communi- 
cations weie  read  :  .Note  on  the  iiue>:ion  of  the  glacial 
or  volcanic  oiii^ln  of  the  Talchir  boulder-bed  of  Indu  and 
the  Karoo  boulder-bcii  of  .Soiiih  Alnoa,  by  H.  F.  Ulanford, 
F.G.S.  The  auth  ir,  referring  lo  a  d /iilit  exprc  -cd  liy  the 
I'ribident  in  a  p..)n:r  on  .'Vustralian  tertiary  c  lal  ^  t  ■  the 
gl.ici.il  iiiij;in  of  llu-  T.>!cliir  b.iulder-lied,  ind:i.  i:cd  that  the 
hypothe»is  of  ii>  f  n  n  .iiu  I  iV  the  am  111  i.f  '.  ic  il  ^ilaciers  under 
prcscn!  climat.il  i  1  m  iiiiMii^  would  rLi|uiii:  tlic  i  !i  valion  of  the 
who'f  legion  to  the  ittrnt'if  H,o,')  t  feci,  and  the 

assumption  that  the  Jcmi  uti  .n  Mf  tin.  great  iiiuuiUain  mass  was 
so  moderate  that  l.irgc  tr.ict^  .1  lh_-  .ancient  surface  are  still  pre- 
serve! at  levels  nou  only  a  tew  hundred  feet  above  the  sea.  I  his 
the  author  ri-^rdeii  as  very  improbalile.  He  assumed  tliat  the 
President,  rejecting  the  evi<!ence  adduced  by  various  writers  in 
favour  ot  tlic  glacial  orii^in  of  the  Talchir  and  Kaioo  bouldcr- 
licds,  was  iiicliiiexl  to  fall  back  upon  the  notion  of  their  being  ol 
volcanic  ii:iL;in,  nn  1  ijuotetl  a  Icticr  Ir iiiiL  Mr.  King,  who  had 
dc-cribcd  lie  l  .'.iLlii.  rocks  of  K.im.uain  as  (iai>peaii,  in  which 
that  gcnilenian  ta'c.l  t!;  it  tin-  lotks  so  inlcri>reted  by  liim  piove 
to  be  liark  green  and  bruwmsh  niudstone.  He  cited  further 
evidence  of  like  nature,  and  concluded  that  the  ascription  of  n 
volcanic  origin  to  thc^e  IxjuKUr-beds  was  proliafily  in  all  cases 
due  to  similar  misinterpretations. — On  Itritish  cretaceous  patel- 
loid  gasleropoiada,  by  John  Starkie  Gardner,  F.G.S.    In  this 
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paper  the  author  commenced  hy  a  general  statement  as  to  the 
classification  of  the  forms  to  be  dcscrilicd  in  it,  which  he  rclcrrcd 
to  the  families  ratcHidx,  FissurcllMhT,  t'alyptr  i  i.l  o.  nnd  t  apu- 
li<I.T.  He  nuliccii  thirty  specie^  which  are  mcstly  of  r.irc  occur- 
rrnce,  and  ninrlcen  of  these  were  dc^crilml  a.s  new.  Four 
fcncra  wcie  iinlicalcd  as  new  li>  the  Cretaceous  series,  and  one 
as  new  to  the  (  retacer.U'i  in  Fri^lnnd.  The  new  S]>ecies  were 
Acmii-tx  fcrmos.i  ami  fLnui,  IL'.non  ^ffsrri,  .tntscmwn  ttifn, 
Srurria  falyf'lt  ■  '  '^  '  'ri's  and  lifp-^tsta,  hmar^nula  pHndurrUn. 
divisimsit,  an,  is!>a,  Mcytri,  ftinl  UHUi'stata,  Pundurtlla  anli^^im, 
Citlvptnra  (•.';/■•<-«.''(.  r,  Cr,fiJii!ii  ,-'uirn.i-f,'riiiis.  Ctuttbulum 
gii;itiitruni,  ISUof'ii:.  ■  m i,  niit.  tluhii;  ami  SieUys,  and 
/vnyx  /Jixtnii.  Must  of  the  Patclli<i.r  were  from  the  Neoeo 
mian,  and  the  majority  of  the  Fi'--,urcllidx  from  the  Upper 
firrensan<l  ;  the  species  of  the  otlirr  two  families  were  scitti-reil 
throuqli  t'lc  scTiO'.  The  author  referred  to  the  indications  of 
depth  of  deposit  ami  other  ciud  lions  fiirni<ihc<l  by  the^^e  Mol- 
lusca.  and  rijso  to  the  rc^emtilnncc  pirMiilrd  l.y  many  0/  them 
to  certain  hivalves  common  in  the  same  rocks,  which  he  regarded 
as  a  sort  of  mimicry,  —  (7>5i-rTvatMn^  on  remains  of  the  mammoth 
am!  other  mammals  from  Norilirrri  Spain,  by  A.  I/:ith  Adams, 
F.K.S. — The  remains  notice  1  in  lliis  paper  were  ohtaineil  hy 
MM.  O'Reilly  and  Sullivan  in  a  cavern  discovercil  at  about 
twelve  metres  from  tb.c  surface,  in  the  valley  of  Udias,  near 
Santander,  by  a  boriii};  made  throuj;h  limestone  in  search  of 
calamine.  They  were  found  close  to  a  mound  of  soil  which  had 
fallen  down  a  funnel  at  one  end  of  the  cavity,  and  more  or 
Icn  buried  in  a  l>ed  of  calamine  which  covered  the  lloor.  The 
Cuvern  was  evidently  an  enlarge  !  joint  or  rock-fissure,  info  which 
the  entire  carcases,  or  else  tbe  iivin^;  animal?,  had  l)een  ]'recipi- 
tated  from  time  to  time  1  lie  author  h.id  identihctl  among  these 
remains  numerous  portions,  including;  teelh  of  A/^Aijj /fiW- 
gfttius,  which  is  important  as  furnisJiin;;  the  first  instance  of  the 
cKCurrcnce  of  that  aniinat  in  Spain.  Me  .also  recorded  Bos pri- 
ttii^eniut  antl  Ccnui  dat/iin  .md  stated  llial  MM.  O'Kcill/ 
and  Sullivan  mention  a  !on  :  curved  tOOdi  wfaich  Iw  thooght 
might  be  a  canine  of  Hippopotamus. 

Chemical  Society,  February  15.— Dr.  Gilbert.  F.R.S.,  »ice- 
presideiit,  in  the  chair. —Dr.  Iiupre.  F.k.S.,  read  a  paper  on 
the  estimation  of  urea  by  means  ()f  liyji  )bromite,  in  which  he 
dcscril«d  ft  new  fona  of  appanUu  and  certain  modiiicattons  in 
deuih  to  facilitate  fbe  wwlcine  of  RomU  nul  Wot'i  process. 
The  otiier  commnnicattoni  were  on  a  new  citbometer  for  the 
eatinwtkm  of  carbonic  anhydride,  by  Mr.  S.  T.  Pruen  and  Dr. 
G.  Jonea,  betng  a  modification  of  Scheiblcr's  "  cilcimcler." — On 
the  influence  exerted  by  ammaninm  sulphide  in  prcvcniiDc  the 
action  of  various  solutions  on  copper,  by  Mr.  F.  W.  Shaw  and 
Dr.  P.  Camelly. — -\n  experimental  inquiry  as  to  the  changes 
which  occur  in  the  composition  of  waters  from  wells  near  the 
•ea,  hf  Mr.  W.  H.  Watson. — ( »n  the  solvent  action  of  various 
saline  solutions  upon  lead,  by  Mr.  M.  M.  V.  .Muir. — Derivatives 
of  Di-sobttlyl,  by  Mr.  W.  Carlcton-Williams,  and  notes  on 
nadder-colowing  matters,  by  Dr.  £.  SchuiKk  and  Dr.  H. 

Stockholm 

Aeadeny  of  Sciences,  October  ti,  1876.— Baraa  Fock 
gave  an  account  of  a  lepint  by  O.  Nybinder,  aateiit  at  the 
Academy  of  AgricoltiiN^  of  a  journey  he  had  mdcrlahea  irtth 
the  Lenerttcdt  gnat  fbr  the  pumoaeof  studying  the  industries 
■ssodaifld  with  agrinlmrcii — Ym,  Toiell  also  gave  an  account 
of  »  vQMnt  by  EnWaid  Erdmwi,  the  nol«|ist<  of  <i  tour  he  had 
made,  widi  uomneaeat  atdstanec^  m  Ontial  Europe  in  1875. 
— Prof.  Smith  gave  a  short  aeeomt  of  the  expedition  to  North, 
western  Russia  and  the  region  nHmd  the  White  Sea,  tmdertalccn 
bv  Lieot  H.  S«»adi«»la«t  «MinMr.^Prof.  Stit  lUlad  that  the 
VyMercottcedoMihad  Dcmhoiqtbtlwthe  natural  Ualoirdepatt* 
ment  of  the  Rika  Museum,  thmgh  the  liberal  contrimliaas  of 
private  persons,  and  gave  *  ihoit  Meonnt  of  their  conteal*. — 
General-director  Berlin  communiealed  the  fCsnlt  of  the  latest 
aiuiljses  ^  Valler  of  the  mineral  water  at  Porla,  and  Prof. 
NoidcHkjdld  gave  a  ftill  and  iaterettiDg  namtive  of  his  last 
flX|)edidaD  from  TVomsS  to  JeniateL — ^Tlw  following  commnni- 
eatums  were  received :— Oo  the  ooone  of  the  alteration  which  a 
■uface  undergoes  when  it  is  bait,  by  Prof.  Daag. — On  com- 
Bonda  of  cyanide  of  mercury  with  chknidea  of  the  earthy  metal  s, 
by  J.  E.  AhUn. 

November  8, 1876. — MerrEdlund  communicated  the  reiults  of 
his  examination  of  the  ^vaaie currents  which  are  caused  by  the 
motion  of  fluid  bodice — Prof.  Nordenskjold  exhibited  pieces  of  a 
mammoth  or  fossil  rhinoceros  hide,  found  last  summer  near  the 
T  the  MmelfiB  with  the  Jeaiwei,  and  several 


ites  which  fell  at  StalldaJen,  in  Westmanland,  on  the  38th  of  last 
June,  and  gave  an  account  of  the  nature  of  the  meteorites  in 

question.  -Herr  Gyldtn  exhibitetl  a  calculating  machine  con- 
stnicted  by  Engineer  IVtterNSon  (or  the  purjHSse  of  adding,  sub- 
tracting, multiplying,  and  divi<lini,',  and  pave  an  account  of  a 
communication  by  I'rof.  T.  N.  Thide,  of  ro[  cii!i.-»^;cn,  entitled, 
"  Some  geometrical  propositions  conceniing  a  problem  in  theo- 
retical astronomy."-  The  following  papers  were  communicated  : 
A  new  species  of  the  family  Portunid.x-  from  the  Scandinavian 
coast,  by  Docent  Carl  Bovallius  ;  Communication  from  Ujisala 
Chemical  Laboratory,  20,  on  ^'  (gamma)  dichloronaphthaline  and 
bromo-chloroniphthaline,  by  Prof.  P.  T.  Cleve  ;  Remarks  on 
Dr.  Bioren  de  Haans  Tables  d'inft'grales  definies  (Amsterdam, 
i858>,  by  Lektor  Linilinin,  member  of  the  Academy;  and  Re- 
searches on  the  cooling  of  txxlies,  by  Prof.  G.  R.  Dablandcr. 

BlRLtft 

German  Chemical  Society,  January  29.  -\.  W.  Hofinann, 
vice-president,  in  the  chair.  \V.  Hetli  claims  priority  for  obser- 
ving the  diseng.agement  of  hydrogen  at  both  poles  of  a  battery  (as 
lately  described  by  Kl^asseri.  -\\' .  Bornemann  published  obser- 
vations on  the  solubility  of  chioiidc  of  iodine,  and  R.  Ulbricht 
some  on  the  <letennmation  of  water  and  of  sugar  in  wine.  The 
latter  chemist  gives  warning;  of  a  fraud  by  which  fjlass  weights 
are  sold  insteail  of  ones  made  from  rock  crystal. — K.  Dyckcrholl 
has  transformed  monochloro-acetophenonc^  CgHf— 00— CII|C1, 
by  the  action  of  PClg  iulo  two  chlorides : 

CfU. .  CCI|.  CHQaal  C«Hf.  CO .  CHO; 
— V.  Hcgier,  T.  BeAiaf,  aad  F.  Fentcr  by  Jolat  end  debontte 
reseaKhci  ichre  the  pretended  ebaerMtion  of  Linaememi  and 
Zotladiat  mtnut  tutylaminf  and  aitaman  acid  yield  isohityiic 
alci^ioL  The  leaetioa  only  yieldaaenial  primary  butylic  alcohol, 
normal  be^lcBi^  and  aeoial  eeeeBdaxy  bn^lic  aicobolj  bet  no 
isobutylic  akohoL— H.  Wald  baa  tniwfonned  pendniitiadi* 
phenyl  by  the  action  of  sodium-amalgam  into  paaadinitnMaB]^ 
diphenyl,  a  crystalline  powder  melting  at  25$°,  and  aohifale 

CsH^— NO,  C«H4— NO, 

o 

in  anihiic,  but  r.ot  in  alcohol,  ether,  or  chloroform,  and  yielding 
l>en7idi^i!.'  by  luilhei  iriiuction  with  tin  ami  hydrochloric  acid. 
Isodmitroibi  lirnyl  and  sodium  amalgam  yield  cinitro-azixliphcnyl, 
(C,IljNO„  —  <  \  n^X)j,  a  yellow  powder  melting  at  187  ". — C. 
Kimich  {>\:b:ishcd  researches  on  methazonic  acid,  the  sodium* 
5ait  of  whicii  is  engaadeied  bf  the  action  of  beat  en  nitto> 
metban-sodium  :— 

3CH,NaN0,  «  NaOH  -t-  CH,NaN  A* 
Thii  Mk  with  nitrate  of  dia/obenrol,  yields  red  cmleb  of  • 
mixai  aao-compound,  C,n,Nj  .  C,iI,NjO]  (azonltromedMl« 
pheoyt),  in  wUch  two  atoam  of  hydiocen  can  ' 
mctaft.  Nitrate  of  dfaootalMd]' 
— G.  Rurkhardt  hia  tnnfiamwi 

rephtbalic  add  (wifb  idtaOu  ecid),  a  powder  giving  a  crystalfiacd 
baiinm  aatt  and  BcOylk  ether.  HydrocUoncMidtimwiiacaMlt 
fatto  etnbenaoie  (not  alicylic)  add.— A.  Baeyer  haa  ttodled 
aaUofftdnlk  ndd  end  ita  well-cnaiallisetl  ethylic  ether.  iMA, 
witb  aftreea  add,  yidds  an  fll-defiaed  uUy  oxyphthalle  add* 
The  suae  chemist  has  transformed  chlockte  oC  phthalyl  into 
phthalie  aldehyde  by  treating  it  with  hydriodle  acU  and  phospho* 
fitt,  UnOipotadi  it  yiddaanew  add  not  yet  investigated.  The 
same  eheent  haa  ttansformed  phenenthnnechliione,  Cj^HgO^ 
by  boiling  it  with  soda  into  diphenylenglycolic  acid,  C,4lI,aO,  :— 

C,H«— CO         C,H4-Ct>H  CJI^X  /CO,H 

II  I  or    I  C 

C„H,-CO         C„H4-C()()H  C,H4/  \OH 

Phcnaiilhrrnechiron.  Diphenylen  glycolic  acid. 

lie  rejects  the  former  formula  of  the  latter  bodv,  because  it  does 
not  yield  by  oxidation  diphenic  acid.— (  Schultx,  by  passing  oil 
of  turpentine  through  re<l-hot  tubes,  has  obtained  benzol,  toluol, 
xylol,  naphtalene,  phen-inthrcnr,  anthracene,  and  methylanthra- 
cenc. — ^F.  Hermann  has  stu'licd  the  action  of  sodium  on  succinic 
ether.  The  product  (probably  impure  succino-succinic  ether) 
yidds,  treated  with  potash  and  with  acetic  acid,  an  acid  of  the 
composition 

CH,— CO— C  H-CO(  )C,H5 
CH,-CO— CH— COOH 


.  vazonimnneuNU* 
hydiogen  can  be  replaced  b* 
res  a  eorraponding  compoond 
amidotcrephthaltc  into  oxyl^ 
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wUh  «idl  mMimric  acid  it  formi  a  black  amorphons  mau, 
which  br  distulatiion  yields  hydrochinoae.  The  product  of 
goMh  fnth  bromine  gives  bronianile  C,Br|0^  Air  and  potuh 
mattorm  the  ether  into  CfH^OJCUiH)!  chtaon  dicarbonic 
add,  ycUowhair>tlh*ci]nUli.— £.  Schoadc  aad  H.  Rocmer,  in 
order  to  discover  Iraoea  of  alisarioe  in  purpnrine,  exposf;  the 
aolntion  to  the  air  until  the  latter  is  oridised,  when  alizarine,  re- 
mainini;  behind  maltered,  can  be  Rcogmicd  by  iti  absorption- 
band*  in  the  tpectioacopr.  The  lame  chemistt  have  found  that 
fleilain  impure  purpnrinea  yield  apncimlatewiih  alum,  which  is 
decomposed  by  hydrochloric  acta  with  greater  difficulty  than 
the  porporine  compound.  The  compcMnd  that  obtained 
fomu  gold-brown  nrc<lle$  fusing  at  SJt*  decomposed  by 
heat  into  carbonic  anViydridu  and  purparoxanthin,  and  cor- 
rrsponding  to  the  formula  of  purpnroxanthincatbonic  acid 
Ci4H,0^C001I.— A.  Kem  published  rc^carcSci  on  the  action 
of  icx)idc  of  mcthyle  on  aninOC^  from  whicli  he  concludes  that 
osly  dimetbyl-anilloe  and  no  monomethyl-aniline  is  formed  in 
thb  rcadiiaa.— R.  Mever  has  tried  in  vain  to  convert  cumiuol 
into  cymol ;  and  thinks  that  farmer  assertions  to  the  contrary 
depend  upon  the  presence  of  preformed  cymol  in  curainol. — 
M.  Mufacke(of  the  6nn  of  Warmbmnn  and  Quilitz,  in  Beilin) 
showed  a  model  of  a  double  aspirator,  also  a  Uunsen  burner 
with  a  tube  to  prolong  it,  and  a  modificati-in  of  l-'kicliet's 
hot  air  blast. — G.  Gabriel  dcscril>e<l  pbenylic  and  cthylic  ethers 
of  tfibatic  thioformic  acid,  Cil(SK),,  obtained  by  the  actiun  of 
diloralbim  on  the  sodium  compoundi  of  the  corresixtndmg 
nercaptans. — A.  Klobukowsky  showed  a  tube  filled  with  oxide 
of  iron  for  E.  Kopp's  method  of  determining  chlorine,  bromine, 
and  iodine  in  or^nic  compounds,  and  pr.iised  the  i>implicity  of 
this  method. —A.  Ciech  and  H.  Ischwebel  have  found  that  i-o- 
cynnide  of  phenyl  and  formic  acid  are  formed  by  the  acion  of 
dichloracetic  acid  on  aniline. — A.  W.  I iofmann  showed  a  new 
yellowish-Ted  coloaring  sabatance  called  duyaoidin^  anl  estab- 
Jished  the  fgUowing  lemailcabie  aaakgiet : — 

C,.II|,N,  Martin*  yellow     —  Amiiioa/nbtn/  il, 
C'ljll ,.jN^  Chtyididine  ^  Dianii  ifjajroSen/o!, 

C,,ll,jN-  Phcnylene  brown  =  Triamidoaiobenzol. 

The  first  body  is  obtained  by  the  action  of  nitrous  aci  1  on  aniline  ; 
the  third  by  the  action  of  nitrous  acid  on  phcnylene  diamine  ;  the 
now  ocdoar  (cbrysoidinc)  br  the  aclioa  of  phenylen  diamine  on 
Bewly-pfcpaircd  dfaaobeBaole  in  alcohdlie  aohition. 

Vienna 

Inpirial  Acndcmy  of  Sciences,  November  9,  t87&— On 
paithcnoccnnis  «f  angiospermous  plants,  by  U.  JUncr.—On 
thedl^<«fauidaof  Copepoda,  by  M.  Claaa.— On  nmodificaiion 
afOnnar  method  «f  detennination  of  vaponpdeniilies,  by  M. 
IlabeimaBn.— Reaeaicihcs  on  the  oqgin  of  the  lowest  organisffl^ 
by  M.  Krasan.— On  tte  actioo  el  aecoodaiy  dcetiie  eninnts  on 
Bcmi,  by  M.  Hdsdil. 

Pa«ts 

Academy  of  Sciences,  February  12  — M.  Pcligul  in  the 
diair. — The  following  jiapers  wcie  read  :  — iJiscoveiy  of  three 
small  ))1aoe!«,  170,  171,  .ivl  172,  an<!  of  a  cnmel,  at 'l\'ulou-c  and 
Marseilles,  by  M.\I.  'I'liitraiul  aii  i  Ste['lun,  CL'init.iiTr.tated  by 
M.  Leverrier. — Kesearche;.  on  calorific  spectr.x  (coniinue  '),  by 
M.  itoains.  With  refracting  aiijiar.iti!?  of  n>Lk  t.ilt,  the  heat 
accompnriying  the  luminous  ray^  i;i  tlie  s  spscuum  is  about  a 
third  of  the  total  heat  ;  in  the  spectru  n  uf  ia:.\n  IciCen"  platinum 
it  is  only  a  small  fraction.  Similar  results  are  had  with  Hint 
nppiratut,  and  M.  Desaius  wis  uudIiI;  to  niiikc  the  Jiifcrence 
(iiiappear  by  sending  tlio  rays  from  tlio  nii',..I  !li;o.!<;li  layers  of 
water,  though  this  shvirtencd  ;ho  dark  spcitrum.  liu"  speclra 
f  om  the  electric  Irvmp  may  lie  miili  rf  i  much  more  like  those 
o'jlaincd  from  thi- -'-.in'-i  r.i)^.  Tiic  lifjt  in  their  luminous  part 
5c;ms  to  1h-  .it"  II'  '  >if  tlic  total  hcn.1,  and  if  the  rays  be 

sent  throu£;h  Livur  ol  w.iti-r  of  3  104  cm.,  the  calorific  intensity 
of  the  d.irk  prirt  consiticraMy  reduced,  while  tlie  luminous  heat 
is  hardly  alTiclcJ  ;  this  l.iil'jr  lieiug  then  aln>ut  a  thinl  ot  the 
tot.^l  licit  as  ill  the  -solir  spectru  11.  I'n  liminaric;  of  a  study 
"f  living  and  fo>vil  European  oaki^,  comp.ireil  touc  her,  by  .M. 
I'c  Sap  Tl.a.  The  races  most  largely  distributed  in  K»-oic 
p.irliculiily  (^iiKUj  /'i-Ji4Hc:i/tif,i,  sisiilijlora,  and  ptiLictii:,  are 
comparatively  recent,  lh  iiij;li  their  tyj^  ii  old.  In  the  .•iuutli  of 
Fiance,  at  leas',  these  have  been  preceded  by  other  oaks,  that 
have  been  partly  eliminated,  partly  confined  lutthcr  southwaids. 
—On  a  new  catalogue  of  coloured  stars,  snd  on  the  speUrum  of 
Sdimidft  star,  by  P.  SeeshL  This  weric  is  based  on  Sd^et- 


lemp's  catalogoe,  fmblished  Hn  186&— Observations  on  the 
compu  rendu  of  Uie  t&tnct  of  Febnniy  J,  1877,  by  Gen.  Morin. 
Me  c (pressed  regret  at  the  omiuioa  fram  Compttt  Rcndut  of 
information  given  by  MM.  Wurtx,  Paiteur,  and  Boussingault  oa 
certain  falsincstioos  of  dimcntanr  substances,  and  urged  the 
importance  of  the  subject,  and  of  chemistry  detecting  such  frauds. 
M.  Pasteur  stated  that  of  fourteen  cases  of  preserved  peas 
bought  at  random  in  some  of  the  principal  qusrters  of  Paris, 
ten  contained  copper,  sometimes  even  about  ivirs  <^  ^ 
total  weight  of  the  preserves,  excluding  the  liquid ;  which 
always  contwns  some  copper  when  the  peas  contain  it,  but 
less.— M.  Lory  was  elected  correspondent  for  the  section  of 
mineralogy,  in  place  of  the  late  M.  Naumaan. — On  the  applica- 
tion of  photography  to  observation  of  the  transit  of  Vcnoi,  by 
M.  AngoL  This  relates  to  determination  of  the  ioitant  of  eOtt> 
tacts. — Practical  formabe  of  velocities  and  pressure  in  arms, 
b/  M.  .Sarran.^Oa  *  dan  of  Orthogonal  systems,  comprising 
isothermal  systrms  as  a  particular  case,  by  M.  Daiboax. — On 
nitrification  by  organised  ferments,  by  MM.  Schhwing  and 
Munt^,  He  obtained  nitrification  by  passing  ammootacal 
waters  thimlgll  t  pofOOS  substance  charged  with  or^nic  matters, 
iiut  there  was  no  trace  of  nitrate  from  a  filter  made  of  pure  sand. 
The  active  matter,  after  being  subjected  to  action  of  cnloroionn, 
hist  its  nitrifying  properties  exactly  a<  if  these  special  fcmenta 
had  been  kilkd. — Note  on  certain  allemtions  of  glass,  by  M.  de 
Luynei.  Often,  in  moist  air,  fine  parallel  strix  form  on  the 
surface,  and  acaLes  come  ofl^  which  aie  found  to  be  of  different 
coro|iositioa  from  the  glats.  Alkalies  s'c  almost  wholly  absent 
in  them,  and  they  consist  chielly  of  earthy  silicate  ;  the  propor- 
tion of  silica  rising  to  78  per  cent.,  while  in  normal  glass  it  is 
only  68.  The  glass  retains  its  ti'ajiiparence.--On  phosphoreicent 
organic  bodies,  by  M.  Kadiiaievkki.  liydroben/ inu  ie,  amuin^- 
luphine,  and  the  raw  proAKtof  the  action  of  alc  .>h:ihc  ammai^ 
on  bcnzile  show  phosphorescence  in  the  dark  when  brought  Into 
contact  with  an  alcoholic  solution  of  caustic  potash.  — On  the 
fcr.uentation  of  urine  ;  reply  to  M.  Pasteur,  by  Piof.  Bastisn. 
— On  the  toxicil  properties  of  salts  of  copper,  by  ^f. 
Bergeron. — Method  for  recognising  ioiine  in  co.i-Hver  oil 
and  experiments  on  abiorption  of  io<lide  of  potassium  by 
fatty  animal  matters,  by  M.  Barral.  He  saponifies  the  fatty 
matter  with  potasti,  bums  the  soap,  and  dissolves  in  alcohol  the 
iodide  of  po'.iisiu:n  formci.  A  goat  received  fifty  centigrammes 
of  iodide  of  p  jtauium  daily  for  eight  days  with  its  fiM Butter 
prepared  fro  a  its  milk  cr>ntaincd  a  good  deal  of  iodine.  The 
kid  of  a  goat  thus  treated  being  IdOfld^  Iodine  was  found  in  its 
fat  and  adipose  tissue. — Researches  on  ih*  history  of  respiration 
in  fl^hcs,  by  M.  Jobcri.  He  finds  a  pecnltsr  respiratory  system 
in  the  Callichthys.  —On  the  transparence  of  the  water  of  Lake 
Leman,  by  M.  ForeL  He  explains  the  less  transparence  in 
summer  than  in  winter,  by  a  stratification  of  layers  of  different 
densities^  due  to  heat  on  the  surface  ;  in  winter  tliere  is  uniform 
density,  and  powdoy  particles  cither  sink  to  the  bottom  or  lite  to 
the  sutfaee^ 
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THURSDAY,  MARCH  l»  1877 


GOVERNMENT  GRANTS  IN  AID  OF 
SCIENCE 

THE  Civil  Service  Estimates  for  this  year  contain  three 
diflerent  sums  proposed  to  be  granted  by  the 
govenunent  In  aid  of  scientific  reseaicb.  As  die  rireoni' 
Itanccs  connected  with  these  gfantS  do  not  appear  to  be 
generally  well  undu  stood,  it  mty  be  convenient  to  those 
engaged  in  the  study  of  ictcnce  (obove  aahoit  explanar 
Uon  given  to  them  on  the  subject. 

The  oldest  and  best  known  of  these  grants  is  that  of 
I, goo/,  which  has  been  given  to  the  Royal  Society  for 
the  last  twenty  yean,  for  tbe  encouragement  of  scien- 
tific research.  The  dittritaoUoa  of  this  grant  is  regu- 
latrd  by  a  Committee  of  the  Council  and  oilu  r  Fellows 
of  the  Royal  Society,  usually  denominated  the  "Go- 
vernment Giant  CMnmiltee."  The  manner  In  which 
it  is  expended  is  given  in  the  publishi  J  /'.'  'iVj  1  of 
the  Royal  Society  every  \cai.  Last  year,  wc  observe, 
grants  of  100/.  were  sanctioned  to  Mr.  J.  A.  Broun,  for 
"investigating  the  effects  due  to  the  sun's  rotation  and 
magnetism  ; "  to  Mr.  J.  N.  Lockycr,  to  enable  him  "  to 
continue  his  spectroscopic  researches  to  Dr.  Cjrpcntcr, 
in  aid  of  lus  woric  on  Ccmatula  (joxAtUtdoH,  as  he  prefers 
to  call  it) ;  and  to  Sir  W.  Thomsoa  and  Prof.  J.  Thom- 
son for  the  construction  of  an  analysing  inaciiinc  suitable 
for  performing  certain  calculations  connected  with  the 
ohsCTvation  of  tides.  Other  smaller  sums  weie  assigned 
to  Dr.  Stenhouse,  Mr.  G.  J.  Romanes,  Mr.  W.  Crookcs, 
and  Prof.  W.  £.  Adams,  in  aid  of  various  researches  in 
which  dwie  pUhMophets  are  respeeiiwiy  engaged. 

Last  year,  as  we  stated  on  a  former  occasion,  in  conse- 
quence of  the  report  of  the  Royal  Commission  on  Science, 
the  propriety  of  increasing  the  amount  of  this  grant  was 
considered  liy  the  Government.  It  was  ultimately  arranged 
that  instead  of  making  any  alteration  in  the  mode  of  dii- 
tributin-j  the  grant  of  1,000/.,  which  seemed  to  have 
answered  its  purpose  very  satisfactorily,  a  second  grant 
of  ipool.  should  be  made,  to  be  adminhiistered  in  a  dif- 
fcrcnt  manner.  Inste.ad  of  being  given  by  the  Treasury 
direct  to  the  Royal  Society,  the  new  grant,  in  order  to 
carry  out  another  recommendation  of  the  Duke  of  Devon- 
shire's CnmmisMon,  to  the  cltVct  that  the  scientific  work 
and  votes  should  be  placed  under  one  Minister,  was  placed 
in  the  Privy  Council  Estimates,  and  will  be  distributed 
directly  by  the  Lord  President,  according  to  a  scheme 
prepared  by  the** Government  Grant"  Committee  of  the 
Royal  Society,  together  with  the  presidents  of  fifteen  other 
learned  societies,  who,  for  this  obfect,  are  tx  ofido  mem> 
bers  of  fUs  Committee. 

There  are  now,  therefore,  two  different  grants  in  aid 
of  scientihc  research  administered  by  the  Royal  Society : 
tfttt  of  \fioaL  received  direct  from  the  Treasury  appro- 
priated mainly  to  the  providing  of  instruments  and  other 
assistance  necessary  to  scientific  inquiries  ;  that  of  4,000/.  \ 
applied  to  the  aid  of  scientific  investigators  not  only  by 
providing  instruments  and  assistance,  but  by  making 
personal  allowances  or  grants  of  money  to  the  investi-  1 
gaton  fiar  their  services.  A*  NgRids  die  hmmaed  find, ! 


on  the  proposed  distnlmtion  of  which  the  Government 
Fund  Committee  is  now  occupied,  we  understand  that  the 
applications  made  for  it  for  the  present  financial  yeur 
(1876-77)  have  amounted  to  upwards  of  14,000/.  To 
tiiree  sub-committees  (Physical, Chemical,  and  Biological) 
who  have  been  for  some  time  past  engaged  in  investigat- 
ing these  applications,  is  assigned  the  pleasing  task  of 
reducing  them  to  ii.orc  moderate  dimensions,  and 
bringing  them  again  before  the  whole  Committee,  which 
meets  to-day,  in  order  that  diey  may  be  submitted'  to 

the  Lord  President  of  the  Council  for  his  final  approvaL 

When  it  is  possible  to  refer  to  the  proceedings  of  the 
Cbmmittee  without  any  bireach  of  confidence,  we  shall 
state  at  length  how  the  great  question  of  the  endowment 
of  research  has  been  aided,  or  the  reverse,  by  the  action 
of  the  Fund  Committee.  It  is  well  known  that  there  are 
many  Fellows  of  the  Royal  Society  whose  positions  as 
workers  in  science  need  not  be  too  clearly  defined,  who 
view  with  mistrust  the  liberality  of  the  Government.  But 
wc  have  the  greatest  confidence  in  the  powerful  Com- 
mittee which  has  been  formed,  and  bdieve  that  although 

it  is  possible  mistakes  may  he  made  ar.d  endowments 
proposed  \\  hich  may  perhaps  have  a  different  etfect  from 
that  intended,  that  the  proceedings  of  the  Coomittee 
viewed  as  a  whole  will  meet  with  the  warmest  approval 
of  men  of  science,  and  that  it  will  be  acknowledged  on 
all  hands  that  an  important  step  has  been  taken  in  die 
diieclioD  of  tncieasing  rCKarch  in  our  country. 

A  third  grant  for  scientific  purposes,  which  has  been 
made  for  soinc  year-  by  tlic  (.'■ovcrnincnt,  is  not  so  gener.illy 
well  known  amongst  men  of  science,  and  as  a  change  is 
to  be  made  in  its  administration  this  year,  it  nuy  ht  as 
well  to  give  a  few  explanations  on  the  subject.  Com- 
mencing with  the  year  1871-72,  as  it  appears  from  the 
Parliamentary  return  now  before  US,  a  SUm  of  2,000/.  has 
been  voted  annually  to  the  department  of  the  Privy  • 
Council  Office  for  "auxiliary  scientific  investigations." 
By  reference  to  the  same  return,  it  will  appear  that  in 
1871-72  and  the  three  succeeding  financial  years  this  sum, 
nnder  the  recommendation  of  Mr.  John  Simon,  late 
Medical  Officer  of  the  Privy  Council  anil  Local  Covern- 
ment  Board,  was  divided  pretty  nearly  equally  between 
Dr.  Sanderson  and  Dr.  Thudicfaum,  portions  of  the  grant 
in  each  case  being  devoted  to  laboratory  expenses  and  the 
payment  of  skilled  assistants.  The  results  of  this  ex- 
penditure have  been  vaiions  reports  on  such  subjects  as 
"  Infective  Inflammation,"  the  "  Chemical  Changes  in  the 
Case  of  Typhus,"  and  the  "  I'athology  of  "  Sheep-pox," 
and  other  scientific  investigations  connected  with  ques- 
tions of  public  health,  which  have  been  published  as 
appendices  to  Mr.  Simon's  reports  as  Medical  Offiecr  of 
the  Privy  Council  and  Local  Government  Board.  Mr. 
Simon  having  resigned  his  office  last  year,  and  tiiere 
being  no  longer  any  medical  officer  attached  to  the  Privy 
Council  Office,  the  vote  of  2,000!.  has,  wc  observe,  in  the 
Civil  Service  Estimates  for  the  present  year,  been  trans- 
ferred to  the  Local  Government  Board,  and  wlO,  we  eup- 
pose,  be  administered  in  future  by  Mr.  Sclater  Booth,  the 
President  of  the  Board,  under  the  advice  of  Ur.  Seaton, 
who  has  succeeded  Mr.  Simon  ift  his  functions  as  prin- 
cipal medical  officer  of  that  department.  Whether  this 
transfer  of  the  fund  will  involve  any  alteration  in  its 
10  oe  piwea. 
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THE  UFE  OF  SIR  WILUAM  FAIKBA/RN 

Tk*  UfiofSir  WiUiam  FaMaim,  Bart.,  F.JtS.,  LL,l)., 
D.C.L.,  Partly  Wrilten  by  Himself.    Kditcd  and 

Completed  by  William  Pole,  F.K.S.,  Member  of  Council 
ef  the  Institution  (rf  Civil  Eagiaeert.  (London: 

Longmans,  1877.) 

'*pHE  art  of  Engineering  is  one  by  which  above  all  others 
the  influence  of  science  upon  the  civilisation  of  the 

world  has  been  proclaimed  with  the  loudest  voice.  Astro- 
nomy may  deal  with  far  more  tremendous  mechanical 
proUems  and  may  have  done  more  for  establishing  the 
exactness  of  scientific  research.  Chemistry  may  have  done 
much  for  the  amelioration  of  suffering,  and  have  <;ivcu  10 
llic  \vorId  vast  commercial  enterprises.  Geology  and  Metal- 
luigy  have  told  men  wheieto  find  and  how  to  use  the  wealth 
beneath  thefar  feet ;  and  to  Physics  we  owe  the  Electric 
Telegraph  and  a  thousand  things  besides.  But  Engineer- 
ing, combining  all  of  them  with  much  that  is  its  own,  goes 
out  to  the  world  and  makes  itsdf  lieaird  and  known  bjr 
every  class.  Millions  who  never  heard  of  the  .\';;//'/V.f/ 
Almanac  see  the  feats  of  navigation  and  the  power  of 
ocean  skips.  The  loeoiBiOilv^  diving  under  nuMintains 
or  flying  over  valleys  leaving  civilisation  in  its  track, 
preaches  the  power  of  steam  to  people  who  may  never 
hearof  die  dynamical  nature  of  heat  And  the  splendid 
machinery  by  which  the  commonest  things  of  life  are 
made  testifies  to  the  greatness  and  humanising  influence 
of  that  art  which,  above  every  other,  directs  the  great 
powers  in  Nature  to  the  use  and  convenience  of  man. 

To  Engineering,  civil  and  mechanical,  this  country, 
more  perhaps  than  any  other,  owes  its  wealth  and  not  a 
little  of  its  fame ;  and  the  British  public  has  always 
delighted  to  honour  the  veterans  of  the  profession  to 
which  its  country  owes  so  much,  more  especially  those 
who  by  great  originality  of  mind,  broad  unprejudiced 
coBUnon  senses  sound  reasoning,  anid  indomitable  pcrse- 
VBRHM^  triomphing  over  all  opposition  and  difficulty, 
aad  abandoning  the  beaten  paths  of  their  fellow-men 
(whenever  thivse  [juln  led  wide  of  their  mark),  have  cut 
out  for  themselves  new  roads  and  made  themselves 
pioneers  in  their  professkm,  adding  to  it  iiresh  lustre, 
and  lifting  themselves  thereby  from  a  humble  position  of 
life  to  a  great  and  honoured  place  in  the  estimation  of 
thefar  fellow-men.  Of  tuch  men  as  Brindley,  Watt, 
Telford,  Stephenson,  Rennie,  Maudslay,  Nasmyth,  Whit, 
worth,  and  Fairbairn,  this  country  may  justly  be  proud , 
for  with  their  names  are  mixed  up^  in  no  small  degree,  it^ 
prosperity  and  its  fame. 

The  story  of  such  eventful  lives  cannot  but  be  full  of 
interest  and  instruction  ;  interesting  as  tales  of  the  vicis- 
situdes of  fortune,  the  difficulties,  trials,  hardships,  and 
triumphs  inseparable  from  the  life  of  a  *'  sdf-tnade*  man, 

and  instructive  in  the  highest  dej^ree,  as  puttin;^  upon 
record  the  history  and  development  of  those  branches  of 
human  progress  whidi  played  so  important  a  part  in  the 
drama  of  their  lives. 

The  career  of  Sir  William  Fairbaim,  which  extended 
over  eighty-five  years,  was  an  exceptionally  eventfiil  one, 
and  the  biography  before  us  possesses  an  especial  in- 
terest from  the  fact  of  its  being  partly  written  by  himself, 
and  u  I  iuen,  too,  in  so  pleasant  and  animated  a  style  as  to 
catrry  the  reader  with  him  into  all  the  scenes  of  his  lifie^ 


and  to  show  that  he  was  as  accomplished  a  writer  as  he 

was  a  mechanician.  Indeed,  he  was  a  mos;  prolifle 
author,  having  given  to  the  world  some  eighty  puUlca- 
tions,  several  being  of  the  highest  scientific  character, 
and  published  in  the  Philosophical  Transadicm,  as  well 
as  several  large  and  important  works  upon  engineering 
subjects. 

WiUiam  Fairbaim,  like  his  friend,  George  Stephenson, 
raised  himsdf  from  the  humUest  rank  of  life,  being  the 

son  of  a  sm.-ill  farmer  or  "  poriioner  "  of  Kelso,  where  he 
vfAs  born  in  the  year  1789.  When  little  over  four  years 
old  be  attended  the  parish  school,  iriiere  he  learnt  to  read 

from  sonic  of  the  best  poet?  and  [>ro^o- writers,  and  in  his 
own  words,  "  if  to  these  be  ad  J  d  .a  course  of  Arithmetic 
as  far  as  Practice  and  the  nule  oi  1  iuce,  they  will  consti- 
tute the  whole  of  my  stock  of  knowledge  up  to  my  tenth 
year."  He  gives  a  lively  description  of  the  hard  training 
which  prevailed  in  .Scotland  at  that  period,  and  of  the 
severity  with  which  discipline  was  enforced  in  the  Scottish 
schools.  At  the  age  of  fifteen  Fairbaim  was  apprenticed 
to  a  Mr.  Robinson,  a  millwright  at  the  Percy  .Main  Colliery, 
near  North  Shields,  and  here  he  had  a  rough  time  of  it. 
Surrounded  by  temptations  of  every  Idnd,  and  with  the 
lowest  possible  of  companions  to  .issociate  with,  he 
sketched  out  for  himself  a  weekly  curriculum  of  study, 
in  which  literature,  mathematics,  and  recreation  were 
pretty  evenly  distributed.  This  he  kept  up  with  wonder- 
fiil  constancy,  and  in  a  shmt  time  was  able  to  turn  the 
tabici  upon  those  who  ridiculed  him,  by  proving  tho 
superiority  which  learning  gave  him. 

It  was  also  at  this  time  that  he  made  the  acquaintance  of 
Cporge  Stephenson,  who  had  then  charge  of  an  engine  at 
Willington  Ballast  Hill,  only  a  mile  or  two  from  Percy  Main 
CoUfery.  The  two  young  men,  who  were  nearly  of  the 
sarr.c  age,  and  were  both  earnest  in  their  love  for  mecha- 
nics, here  formed  a  friendship  which  LiiCcd  thro  ugh  life. 
It  is  on  record  that iu  the  summer  evenings  Fairbaim  was 
accustomed  to  go  over  and  tee  hit  friend,  and  would  fre- 
cpiently  attend  to  the  Ballast  Hill  engine  for  a  few  hours, 
in  order  to  enable  Stephenson  to  take  a  two  or  three 
hours'  turn  at  heaving  ballast  out  of  the  collier  vessels, 
by  which  he  earned  a  small  addition  to  his  regular  wages  : 
and  he  often,  in  after  lift",  alluded  with  pride  and  s  -.t  s- 
faction  to  his  early  intimacy  and  close  friendship  with  the 
great  founder  of  the  railway  system. 

At  the  age  of  twenty-one,  Fairbiim,  wishing  to  ?ce 
more  of  the  world,  and^being  at  this  time  of  a  roving  dts- 
poNiiion,  went  in  search  of  other  employment,  which  he 
obtained  first  at  Newcastle,  then  at  BedUngton.  From 
here  he  went  to  London  in  the  winter  of  1811  with 
2/.  "js.  6J.  in  his  pocket,  and  immediately  set  out  to  look 
for  work,  which  he  failed  to  get,  through  the  tyranny  of 
fhe  Millwright's  Trades-union  Society.  For  some  time 
after  this  William  Fairb,\irn  was  more  or  less  a  "rolling 
Stone,"  travelling  about  the  country  picking  up  odd  repair* 
ing  jobs,  and  seldom  remaining  in  one  place  for  long. 

We  find  him  in  iJath,  Bristol,  South  Wales,  Dublin, 
Livcrjjool,  and  Manchester,  which  he  entered  in  the 
winter  of  1813,  when  he  was  in  his  twenty-fourth  year, 
and  obtained  employment  with  Mr.  Adam  Parkinson, 
with  whom  he  remained  two  years :  he  was  at  this  time 
earning  thirty  shillings  per  week,  And  this  enabled  him 
to  fulfil  in  1816  his  engagement  of  marriage^  which  had 
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existed  for  five  years.  From  this  time  he  determined  no 
longer  to  remain  the  servant  of  another,  but  by  a  bold 
effort  to  take  an  independent  positkm. 

The  result  of  this  determination  was  that  be  entered 
into  a  partnership  with  an  old  shopmate  of  the  name  of 
Lillie,  and  in  ;i  miserable  shed  which  they  hired  for 
twelve  shillings  a  week  they  set  up  a  lathe  vrtiich  bad  to 
be  turned  by  hand,  and  tbus  began  a  bnsiness  wbidi  but 
a  few  jean  afterwards  had  a  world  wide  reputation. 

The  fint  order  that  came  to  the  new  hrm  was  a  some- 
what hnpoftant  one— the  takhip  down  and  lenewal  of  the 
whole  of  the  shaftinr;  in  an  extensive  cotton-mill  belong- 
ing to  Messrs.  Ad;im  and  George  Murray.  In  carrying 
out  this  work,  originality  of  mind  and  SOOlld  reasoning 
powers  which  Fairbairn  brought  to  bear  upon  everything 
he  undertook,  came  to  his  aid  ;  he  saw  that  the  old  sys- 
tem of  mill-gearing  was  wrong  in  principle,  that  quick 
shafts  and  small  drums  would  do  the  work  with  a  great 
saving  of  power  and  space,  and  thus  he  revolution- 
istd  the  whnle  system  of  mill- work,  and  the  firm  of  Fair- 
bairn and  Lillie  became  the  leading  millwrights  of  the 
district  Orders  poured  fai  upon  diem  from  all  dde^  and 
they  icmoved  from  the  shed  to  a latger  boiMIng , tO which 
was  afterwards  added  a  cellar. 

**  I  was,"  Mr.  Faitbatm  saySj  *  designer,  drai^^htsnan, 
and  book-keeper,  and  in  order  to  meet  all  the  Kfoire- 
ments  of  the  concern  and  keep  Mr.  Ltllic^  deputment  in 

the  shop  constantly  going,  I  had  to  rise  with  the  sun  in 
the  summer  and  some  hours  before  it  in  winter,  in  order 
to  ni.Tkc  the  tnirit;^  and  post  the  books  before  breakfast. 
In  the  rin.aincif  r  of  ilic  day  I  had  cither  to  draw  out  the 
work  or  to  ride  lifteen  or  sixteen  miles  on  a  hired  hack  to 
consult  with  proprietors,  take  dimensions,  and  arrange 
the  peinciple  upoa  which  the  work  was  to  be  coostmetea" 

Four  or  five  years  passed  in  this  manner,  and  though 
the  firm  was  always  short  of  money  it  was  daily  increasing 
Id  prosperity  ;  orders  came  in  far  beyond  what  they  could 
execute,  they  kept  adding  to  their  stock  of  tools,  and  ulti- 
mately purchased  a  second-hand  steam-engine  by  Boullon 
and  Watt,  hoo^t  a  piece  of  ground,  and  erected  a  larger 
and  more  convenient  workahopi. 

In  the  year  1834  Mr.  PahiMhi)  designed  and  carried 
out  the  great  Calrine  Bank  water-whce!:,  in  Ay  rshire,  in 
which  he  inuoduced  so  many  improvements  upon  the  old 
system  of  water  power,  that  his  linn  for  many  years  stood 
alrr.OSt  alone  for  such  work,  and  received  orders  from  all 
parts  of  the  Continent  until  the  principle  which  he  had 
introduced  became  geBerally  kaowD.  Itius  the  business 
increased,  and  in  the  year  1830  their  stock  book  showed 
a  balance  of  nearly  40,000/.,  and  left  thetn  suliicient  funds 
to  increase  their  works,  so  as  to  be  capable  of  employing 
300  men.  During  this  year  William  Fairbairn  was  elected 
a  member  of  the  Institution  of  Civil  Engineers  under  the 
presidency  of  Thomas  Telford. 

The  followiog  two  years  were  occupied  in  his  celebrated 
experiments  for  the  investigation  of  the  properties  of  iron 
bmtts  and  the  application  of  steam  power  to  canal  navi- 
gation, and  it  was  in  connection  with  this  investigation 
that  hie  made  bis  first  essay  in  engineering  literature, 
"Remarks  on  Canal  Navigation,"  which  was  published 
by  Longmans  in  1831. 

These  experiments  led  to  the  construction  by  his  firm 
and  from  his  designs,  of  the  Lord  Dundat^  a  small  paddle- 
wheel  vessel,  built  entirely  of  iron,  and  driven  by  a  steam- 


engine  of  o-horse-power.  This  was  the  first  iron  steam- 
vessel,  and  the  results  of  its  trials  were  looked  for  with 
considerable  excitement.  Mr.  Fairbairn  gives  a  meet 
interesting  account  of  this  little  vessel  and  of  her  sea 
trip  from  Liverpool  to  Glasgow,  a  voyage  not  unattended 
with  danger  through  the  error  of  the  compass  due  to  the 
magnetic  influence  of  the  iron,  of  which  the  vcaiel  was 
constructed ;  and  no  greater  instance  of  the  deamess  of 
jicrception  of  this  }  ounL;  enj^ince-r  can  be  given  than  the 
fact  that  be  not  only  detected  at  once  the  cause  of  tfae 
ahenatioQ  of  the  vessel'h  course,  hot  also  corrected  die 
compass  error,  con'.pcnsating  the  ship's  attractien  by 
pieces  of  iron  placed  in  the  vicinity  of  the  needle. 

In  the  year  1832  a  dissolution  of  partnership  tooik 
places  and  the  Manchester  worlcs  came  into  the  sole  pos- 
session of  Mr.  Fairbairn.  Soon  after  this  the  subject  of 
iron  shipbuilding  began  to  attract  public  attention,  and 
be  had  many  orders  for  vessels  between  too  and  250  tons 
burden,  which  had  to  be  bdlt  ia  Manchester,  talwn  to 
pieces,  and  rebuilt  at  a  seapoct.  To  avoid  this  obvious 
inconvenience,  and  IwUeving  there  was  large  business  to 
be  done  In  tlds  branch  of  Engfaieerlng,  Mr.  Fairbafarn 

bought  a  plot  of  land  on  the  Thames,  at  Mill  wall,  where, 
besides  his  .Manchester  business,  he  carried  on  for  thir- 
teen years  large  ship  building  operations,  having  during 
that  time  buiU  upwards  of  a  hundred  vessels,  including 
several  for  the  Royal  Navy ;  but,  with  the  exception  of 
the  first  two  years,  the  concern  was  a  losing  one,  and  it 
was  ultimately  wotmd  up  and  sold  at  great  loss.  After 
passing  through  several  haudt it  CMDe  into  the  possesriott 
of  Mr.  .Scott  Russell,  and  it  was  OB  this  apot  that  the 
Great  Eastern  was  built. 

It  was  at  these  works  that  Fatrbafan's  oetebrated  expe- 
rimental  researdteSt  In  Connection  with  Mr.  Eaton  HoJg- 
kinson,  upon  the  strength  of  cast  iron  were  carried  on,  and 
it  was  here  that  he  conducted  the  experiments  previous 
to  the  designing  of  the  Britannia  and  Conway  tubular 
bridges,  and  which  led  to  his  invention  of  the  rectangular 
self-supporting  tube,  having  cellular  top  and  bottom  sides. 
This  is  the  essential  principle  of  construction  in  those 
triumphant  feats  of  engineering  skill,  and  in  oonnecdon 
with  whidi  hit  share  of  the  merit  ii  loo  often  passed 
over. 

This  invention,  for  which  a  patent  was  taken  oat  fat  hb 

name  with  the  concurrence  of  Mr.  Stephenson,  led  to  his 
being  invited  by  the  Chevalier  Bunscn,  at  that  tm^e  the 
Prussian  Minister,  to  visit  Berlin  in  order  to  confer  with 
the  authorities  upon  the  erection  at  Cologne  of  a  tubular 
bridge  for  the  purpose  of  carrying  the  railway  across  the 
Rhine.  This  bridge,  as  far  as  he  was  concerned,  was 
never  built,  but  it  led  to  a  warm  friendship  between  him- 
self and  iUexander  von  Humboldt,  as  wdl  as  with  Btm- 
sen,  and  the  chapter  relating  to  this  connection  will  be  of 
the  greatest  interest  to  the  readers  of  this  journal,  con* 
tahdag,  as  it  does,  letters  of  Humboldt  and  Bunsen,  and 

some  very  interesting  letters  of  Sir  William  Fairbairn. 
Describing,  in  a  letter  to  Dr.  Robinson,  of  Armagh  Ob- 
servatory, bis  dining  at  the  table  of  the  King  of  Prussia 
where  he  made  the  acquaintance  of  Humboldt,  he  gives 
bis  impression  of  the  great  philosopher  as  follows : — 

"  I  must,  howe  \  er,  inform  you  that  I  was  seated  with 
feelings  of  jHride  and  gratiiicatioa  beside  a  greater  man 
than  ueKiag^  and  enjoyed  the  benefit  of  a  conrnndon 
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similar  to  that  I  had  the  pleasure  to  listen  to  on  the  occa- 
sion of  a  recent  visit  to  a  hi^;hly  v.ilucd  friend  of  kindred 
mind  and  pursuits.  I  i  .innut  express  10  you  how  much  I 
vnlucd  the  society  of  this  .L-ni.-il)le  .md  liistinguishcd  man. 
At  eighty  y«  ars  of  age  he  possesses  the  mental  energies 
of  a  man  of  forty,  and  retains  what  appears  to  me  to 
be  Uw  desideratum  of  advancing  years,  a  mind  susceptible 
of  itapraflioiit,  with  a  power  of  discernment  and  rctcn- 
ttai  lAich  can  onljr  be  looked  lor  in  tke  maturity  of 
life.  Sadi,  however,  is  the  ndnd  of  Hombold^  perfectly 
alive  to  e\'ery  improvement  and  every  devdopoieBt  la  die 
advancement  of  his  favourite  studies." 

It  is  pleasant  to  compare  this  letter  with  one  written 
by  Humboldt  to  Bunsen,  as  showing  that  this  cordial 
feeling  was  mutual  between  them  ;  in  it  Baron  Humboldt 
lays:— 

"  I  cannot  be  nateful  enough  to  yon  for  having  made 
us  acauainted  wioi  a  man  poswsring  so  mnch  knowledge, 
so  hignly  esteemed  by  all,  so  amiable,  and  so  modest ; " 
and  he  adds :  "  The  king  was  enchanted  by  the  de- 
meanour of  the  great  man,  and  Mr.  Fairbairn  did  not  lik-; 
less  the  frank  and  hearty  demeanour  of  the  King." 

An  iniereMlBf  chapter  of  this  iatetesting  book  Is  that  de- 
voted to  the  researches  for  the  experimental  dctcrmimtion 
of  the  influence  of  pressure  in  the  process  of  solidilication 
as  bearing  upon  the  solotion  of  the  question  of  the  solidity 
or  fluidity  of  the  centre  of  the  earth,  and  the  thickness  of 
the  earth's  crust.  This  inquiry  was  instigated  by  the  late 
Mr.  Hopkins,  of  Cambridge,  and  was  carried  on  at  Mr. 
Fairbaim's  Works  at  Manchester,  in  conjunction  with  Mr. 
Jonle  and  Prof,  (now  Sir  William)  Thomson.  As  the  ex- 
periments involved  the  submitting  of  various  substances  to 
enormous  pressures — sometimes  as  great  as  6,000  pounds 
open  the  square  inch— the  mechanical  feitility  of  Mr.  Fair- 
bairn's  mind  was  of  very  j^rent  vahic  to  the  invcstig.ntion. 
The  results  of  these  experiments  pointed  to  the  conclu- 
sion that  the  least  thickness  that  can  be  assigned  to  the 
solid  envelope  of  the  earth  must  be  considerably  greater 
than  geologists  have  imagined  it  to  be.  This  investiga- 
tion was  carried  on  three-and-iwenty  years  ago,  and  it  is 
interesting  to  notiee  that  its  result  corroborates  in  a  re- 
maikable  degree  the  oondosien  which  Sir  William 
Thomson  enunciated  at  the  recent  meeting  of  the  British 
Association  at  Glasgow. 

As  a  scienti6c  man  Sir  William  Fairbairn  hdd  a  high 

position,  he  had  an  essentially  analytical  mint?,  sccing^,  by 
an  intuitive  reasoning  characteristic  of  him,  into  the  prin- 
ciples of  things,  separating  essential  from  accidental 
results,  and  thereby  directing  his  experiments  to  the  best 
advantage.  In  1850  he  became  a  Fellow  of  the  Royal 
Society,  and  two  years  after  a  Corresponding  Member 
of  the  Institute  of  France.  In  1861  he  was  the  pre- 
sident of  the  Manchester  Utemy  and  Philosophical 
Society,  which  office  be  had  held  for  five  years.  In  1860 
he  received  one  of  the  Royal  medals  of  the  Royal  Society 
for  his  papers  in  the  PkiiotophietU  Tntmsacii»$u,  and  the 
following  yc.ir  he  held  the  Office  of  President  of  the  British 
Association,  which  met  at  Manchester.  In  considera- 
tion of  this  and  of  his  services  to  engineering  science  he 
was  ofTcrcd  the  dignity  of  knighthood,  which  he  refused. 
Eight  years  after,  and  when  in  the  eightieth  year  of  his 
age,  he  accepted  a  baronetcy  which  was  offered  him  by 
Mr.  Gladstone's  Government.  He  survived  this  honour 
five  years. 

A  more  usefel  and  eventlbl  life  than  that  af  Sir  WiOlain 


Fairbairn  rarely  falls  to  the  lot  of  a  biographer  to  record- 
The  work  before  us  shows,  however,  that  it  has  fallen  into 
good  bands.  Dr.  Pole  is  himself  an  engineer  and  a  man 
of  science :  he  was  assodated  with  Sbr  William  Fairbairn 
in  many  of  his  works,  and  he  possessed  exceptional  quali- 
fications for  telling  the  stoty  of  such  a  life.  The  interest— 
whether  penonal,  historical,  or  sdentifie— Is  maintained 
throughout  the  book,  and  as  an  autobiography  of  great 
literary  merit  we  would  recommend  it  to  our  readers. 

c  w.c 


GROTirs  "  CR  YSTAT.T.OGRAPHY* 
Physikalisclu  Krystallographie  und  Einleittmg  im  die 
krrttalhgraphisehe  Kemtmss  der  meMgerem  Sut- 
stansc-tt.  Von  P.  Groth.  Mit  357  Ilolischnitten  im 
Text,  einer  Buntdruck,  und  2  lithographirten  Tafeln. 
(Leipiig :  WOhdm  Engdaumn,  1876k) 

PROF.  GROTH  has  written  a  good  book  on  a  subject 
for  which,  if  it  attracts  but  few  students  in  England, 
Geroun  tndveraitiet  will  si^y  radera.  It  is  a  good 
book,  as  being  written  by  a  man  whOSe  Work  puts  him  in 
an  authoritative  position  for  writing  it,  wliile  to  anyone 
who  is  master  of  the  small  mathematical  ciqMrience 
needed  it  is  eminently  readable,  is  to  the  point,  and  not 
too  voluminous.  It  is  moreover  copiously  and  well  illus- 
trated. Of  course,  even  as  an  Arabic  chronicler  of  the 
events  of  his  time^  invariably  commences  his  history 
with  the  origin  of  things,  and  tiw  early  traditions  of  man- 
kind,  so  a  German  professor  who  writes  on  rrys'.-ilio 
graphic  optics,  of  necessity  devotes  a  good  many  pages  to 
a  alcetdi  of  the  iundanientkl  bwaof  optics  and  the  general 
principles  of  the  tmdulatory  theory.  Our  author,  how- 
ever, while  doing  so  never  loses  sight  of  his  purpose, 
and  a  few  pages  so  occupied  are  probably  intended  to  fill 
a  void  in  the  training  of  some  of  those  fiar  whom  the  book 
is  intended. 

Indeed  for  the  student  who  wishes  to  obtain  only  so 
much  knowledge  of  the  principles  of  physical  optics  as  is 
requisite  for  following  the  methods  of  the  crystallo>;raphcr, 
it  would  be  difficult  to  find  a  more  compendious  and 
useful  sutement  and  illustration  of  .those  principles  than 
in  ProC  Groth's  book  {  the  exposition  of 'them  being  so 
completely  cleared  of  difficult  mathenialical  language  that 
the  student  might  be  led  on  to  the  possession  of  a  fair 
insight  into  the  optical  characters  of  a  crystal  without 
any  idea  of  the  profound  and  splendid  series  of  mathe- 
matical achievements  by  which  the  theory  of  light  has 
been  elaborated. 

Prof.  Groth  has  dealt  in  a  similar  if  less  complete 
way  with  the  thermic  properties  of  crystals.  One  might 
perhaps  have  expected  a  fuller  treatment  of  the  subjects 
of  cohesion  and  cleavage,  of  the  relations  of  crystals  to 
magnetism,  and  of  the  results  and  the  best  methods  of 
experimenting  on  pyroelectric  crystals,  in  a  treatise  On 
the  physical  aspects  of  crystallogn^hy. 

What  is  perhaps  the  best  part  of  Prof.  Groth's  work  is 
the  description  of  the  instruments  used  by  the  crystallo- 
grapher,  such  as  the  "polarisation-instrument"  as  be 
calls  that  necessary  companion  vliich  has  been  hitfacrto 
known,  under  its  very  usual  form,  as  a  Ndrrenbog,  or  as 
a  pokriscope,  or  aa  a  polarising  microscofia.  This  in^ 
strument  has  been  reconstructed  by  our  author  in  an 
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improved  form,  which  gives  a  field  nearly  if  not  quite  as 
large  as  that  of  the  iosttument  of  N6rremberg  and  some- 
what better  definition  near  the  edges ;  and,  by  the  use  of 
n  scale  engraved  on  a  glass  platCt  approximate  iMMuie* 
ments  of  the  angle  of  the  optic  axes  of  a  crystal  can  be 
obtained  when  the  apparent  angle  is  not  too  great  for  the 
optic  axes,  or  rather  the  "  t^t*  "  of  the  axes  to  be  seen  in 
the  field  of  the  instrument. 

The  application  of  the  principle  of  von  Kobcll's 
atauroscope,  enhanced  in  its  sensitiveness  by  the  use  of 
the  ingenions  doubled  calcite  pbte  of  Bresina^  is  also 
vnluabic  for  cnsurinjj  precision  in  dctermininjj  the  direc- 
tions of  the  principal  sections  of  a  crystal,  and  is  for 
example  far  more  commodious  than  Descloizeatix's 
method  of  dividing  a  plate  of  an  oblique  crystal,  cut 
parallel  to  the  plane  of  symmetry,  into  two,  and  turning 
them  afkcr  the  manner  of  an  artificial  twin. 

The  cr>-stn1lographic  portion  of  Prof.  Croth's  woric  is 
good,  especially  so  frootthe  point  of  vicw  of  the  Student  in 
the  German  universities,  where  the  honoured  name  of 
Naumann  stiU  holds  ciystallegimphen  by  the  spell  of  a 
notation  which  has  the  adnmlage  of  looking  rery  simple, 
while  in  reality  it  is  complex  and  incomplcti\  and  for 
purposes  of  calculation,  and  indeed  for  other  than  a  very 
snperfidal  ccysttliogmpMc  reptesentathm  of  crystal  forms 
— not  of  crj'Slal  faces-  has  next  to  no  value. 

Of  course,  Prof.  Groth  is  too  sound  and  cxcelietu  a  crys- 
taOognpher  not  to  fed  and  to  acknowledge  as  he  does  in 
his  pre&ee,  the  great  superiority  of  the  m.ethod  of  Prof. 
Miller  for  all  the  purposes  which  give  crystallography  its 
diaracter  as  a  science  ;  and  accordingly  he  introduces  his 
leaden  to  the  qrstem  of  Miller,  co-ordinatiqg  the  two 
methods  of  notation  In  his  deecriptbtts  of  crystalline  forms. 

Indeed,  when  he  touches  on  the  fundamental  principles 
of  crystallography  in  his  section  on  the  doctrine  of  zones, 
he  discards  at  once  die  notation  of  his  llhistrloas  country- 
man, and  handles  the  subject  entirely  in  the  language  and 
method  of  Miller  ;  a  language  and  method  which  in  fact 
•re  the  result  of  an  el^nt  devetopment  of  die  original 
principle  of  Weiss,  and  were  first  independently  em- 
ployed by  the  famous  German  mathematician,  Grass- 
mann.  In  point  of  fact  every  crystallographcr  now  uses  the 
Millerian  formula?,  and  actually  while  using,  the  notation 
of  Naumann,  prefers  to  translate  it  into  the  simpler 
symbols  of  Miller  irt  ordt  i  :o  deduce  the  determinants 
father  than  employ  the  earlier  modes  of  calculation. 

Again,  what  cr>'stallographer  who  has  had  to  convert 
the  notation  of  Naumann  for  the  rhomboht  lral  .nio  that 
for  the  hexagonal  system,  but  knows  the  complexity  of  the 
process,  and  mnst  recognise  the  soperfieial  character  of 
that  notation  ?  Moreover,  for  a  distinctive  r.'presenta. 
tion  of  hcmi-symmetncal  or  tetaito  symmelrical  forms  in 
language  or  writing  that  carries  a  scientific  meaning,  the 

notation  of  Naumann  is  powetles*. 

But  Prof.  Groth  is  writing  for  a  (German  public,  and 
he  has  to  write  a  book  that  will  be  read.  It  is  to  be 
hoped  that  his  work  will  be  widely  read,  so  widely  as  that 
his  intelligent  countrymen  may  be  prepared,  when  it 
reaches  a  second  or  at  furthest  a  thii  1  edition,  to  accept 
the  change  to  the  Anglo-German  notation  and  methods 
which  Weiss,  Neumann,  Grasamana,  WheiKlV  and  Hlller 
(five  of  the  groitc  v.  rimos  aiBODg  European  ciyital- 
legrapbers),  have  elaborated. 


There  remains,  however,  a  word  to  be  said  upon  the 
examples  selected  by  Prof.  Groth  to  illustrate  this  part  of 
his  treatise.  They  are  as  interesting  to  the  crystal- 
lographcr as  they  are  excdleat  from  the  point  of  view  of 
illustrations ;  for  the  publication  of  several  of  them  in 
this  form  serves  to  bring  together  valuable  illustrations 
of  the  different  kinds  of  merosymmetry,  of  which  some 
are  new,  while  others  have  to  he  sought  for  only  in  the 
memoirs  in  which  they  appeared. 

It  may  have  been  the  result  of  a  practical  estimate  of 
the  smallness  of  the  nomher  of  Cn^idimen  who  would 

have  been  interested  in  seeir  r  them,  that  prevented  Hcrr 
Fuess,  the  optical-inslruincnt-maker  of  Berlin,  from 
sending  to  the  Loan  Exhibition  a  set  of  the  instruments 
in  the  improvement  of  which  he  has  been  so  largely 
guided  by  Prof.  Groth.  It  w.as,  however,  a  short-sighted 
view,  for  the  students  of  this  subject  are  increasing  ;  the 
physical  laboratories  of  Oxford  and  Cambridge,  and 
some  London  teachers  of  physic*,  are,  for  instance,  turn- 
ing out  students  quite  competent  to  handle  and  to  appre- 
ciate such  implements  of  research ;  and  for  all  such 
students  the  instmmente  of  Soleil  and  the  other  French 
makers  represented  in  the  Loan  ColUction  naturally  have 
the  greater  attraction  due  to  proximity  and  to  their  having 
been  for  several  months  where  they  could  be  aeon  and 
handled  by  Elfish  teachers  and  their  atndcats. 

N.  S.  iff. 


Otm  BOOK  SHELF 

La  Digestion  VigilaU,  Xotesurle  RiVedts  FermtntsdoMt 
la  NMtrm$m  det  PlanUs.    Par  £.  Morren.  (Gaod. 

This  paper  is  brought  forward  by  Prof.  Morren  as  a 
supplement  to  his  observations  on  carnivorous  plants. 
Its  main  point  is  the  statement  that  ififestion  is  not  a 
function  exclusively  of  those  phmts  termed  "carni- 
vorous," but  is  a  process  eommffii  to  all  Bvuig  beings, 
vegetable  as  well  as  animal,  .\ninial  digestion  is,  be  states, 
according  to  the  most  approved  view,  a  process  of  fer- 
mentation consisting  essentially  in  a  transformation  of 
colloids  into  crystalloids,  this  change  being  a  necessary 
preUminary  to  absorption.  In  the  same  manner  all  plants 
digest  ;  and  the  process  is  precisely  analogous  to  that  of 
animals,  and  is  again  essential  before  assimdation  is 
possible.  The  ordinary  vegetable  ferment  for  the  conver- 
sion of  starch  into  glucose  is  diastase,  which  has  been 
detected  in  barley ;  it  occurs  also  in  the  tubers  of  the 
potato,  near  the  ''eyes.*  For  the  fermentation  or  diges- 
tion of  nitrogenous  sabstaaoe^  albuminoids,  a  diflTerent 
femefrt  te  required,  and  this  we  have  in  pepsine,  whfeh 
has  been  detected  by  several  observers  in  the  viscid  secre- 
tion of  Kepenthes,  Drosfra,  and  other  insectivorous  plants. 
According  to  .M.ii'*:r3,  it  occurs  also  in  the  nectaries  of 
IlflMorus;  and  a  simihr  substance  has  long  been  known 
in  the  latex  of  Carica  Papaya.  \"e^et.iblc  digestion  is 
therefore  as  widely  diffused  and  as  various  a  phenomenon 
as  animal  digestion,  and  consists  in  the  transformation  of 
the  raw  insoluble  food  material  into  soluble  crystalloids 
capable  of  assimilation.  It  takes  place  chiefly  in  the 
"  reservoirs  of  reaerf84Daterial  "—seeds^  tuderground 
stems,  roots,  the  bark,  the  pith.  The  nutrition  of  plants 
is  made  up  of  three  Mcoesttve  pceeeases^-dabotation, 
digestion,  assimilation.  The  first  consists  in  the  produc- 
tion, out  of  its  elements,  of  a  c.irbo-hydrate,  and  can  take 
place  only  under  the  influence  of  light.  Digestion  con- 
briCi  CbbCntially  in  hydration — as  in  tlic  conversion  of 
Starch  into  glucose— and  is  associated  with  an  evolution 
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of  carbonic  acid.  It  is  accompanied  by  a  molecular 
change  which  renders  the  resulting  product  soluble  and 
difiusible.  Assimilation  is  simply  the  absorption  by  the 
living  tissue  of  the  substances  tnus  prepared,  one  of  the 
chief  processes  which  accompanies  it  being  the  rever- 
sion, by  loss  of  water,  of  the  glucose  to  the  condition  of 
cellulose,  a  substance  isomeric  but  not  isomorphic  with 
March.  Intussusception,  therefore,  is  a  pcooBM  wlddi 
can  only  wcceed  ^^eHioiL  Mo  csaeptial  oMawBf  cas, 
HI  ftctf  ba  n^Dlaned  batwaeii  fbc  maiwiar  n  wUch 
aidnuda  and  plaata  dignt  their  food.         A.  W.  B. 


LETTERS  TO  THE  EDITOR 

l^TAe  Editor  dott  not  hold  himsflj  rfsponsHU  for  ofinionj  cxJtraseJ 
by  his  corrfs/ondents.  Xntkfr  can  he  undcrlc.kt  to  return, 
or  to  torrapoHd  with  tht  writers  of,  rejctttd  manuKripts. 
IhmSuUMimtf 


Hyp-oscopic  Seeds 

I  HAVE  lately  rcccivecl  an  interesiing  letter  from  Fritz  Miiller, 
in  St.  Catherina,  Brazil,  on  thcsubjcct  of  hygroscopic  it-eds.  He 
telU  me  that  in  the  highlands  of  the  Truguay  he  has  succeeded  in 
discovering  more  than  a  dozen  gia«s««,  as  well  as  a  ?pecLes  of 

SraniuiD,  whose  awns  arc  capable  of  hygioscoi  ic  torsion.  He 
»  been  so  kind  as  to  icnd  me  specimens  of  the  grass-seeds, 
and  many  of  them  appear  to  be  as  beautifully  adapted  as  those 
of  Siipa,  Avena,  &c.,  for  ptr.eir.iting  the  ground  in  the  manner 
which  I  have  ehewhere  de*critied. '  The  mo  t  curious  among 
the  specimens  received  are  the  seeds  belonging  to  the  genus  Aiis- 
tida.  In  one  of  these  the  awn  is  longitudinally  divided  into 
three  fine  tails,  tix  or  eight  inches  in  lenL;th,  each  of  which  twists 
onitsown  axiswhcn  the  seed  isdnrd.  These  tails  project  in  three 
directions,  and  more  or  less  ai  right  angles  to  the  .ni^  the  sttd, 
and  Fritz  Muller  states  that  ihcy  serve  to  lijld  a  iti  an  upright 
position  with  its  l'j» cr  end  Ttsting  on  the  ground.  The  Jecd  is 
pomlcd  and  barbed  in  the  usual  nianner,  and  when  it  is  m.ide  to 
rotate  by  t!ie  tuiMink"  of  thi^  awns,  it  cvidtnlly  Ijrms  a  most 
effectual  boritig-nisltiinu  rit,  for  Yiwi  Muller  found  many  seeds 
whitli  hid  pcrnlra'rd  the  hard  soil  in  which  the  parent  plant 
was  growing.  Annihrr  .■.]  i  cics  of  Aristida  is  interesting  to  me, 
because  it  ifluslratcs  the  r\;ihnation  which  I  gave  of  the  torsi<ni 
of  the  awn  of  Stipa,  namely,  that  each  individual  cell  ol  which 
the  awn  is  compo-cd  is  capable  of  torsion,  and  their  combined 
actios  results  in  the  twisting  of  the  whole  awn.  Now  in  this 
species  of  Aristida,  each  of  the  three  tails  into  which  the  awn  is 
divided  is  capable  of  torsion  on  its  own  axiF,  and  as  the  seed  dries 
they  twist  up  into  a  i>erfect  three-stranded  rope,  just  as  the  com- 
ponent cells  combine  to  produce  the  rope-iike  twist  of  the  Stii>a 
awD.  And  at  the  tails  wind  together  and  form  the  strands,  the 
seed  is  made  to  rotate  and  thus  bury  itself  in  the  ground. 
Dom,  Bccfccwhswi,  Fcbnury  19         Francis  DAawm 

Mfnd  and  Matter 

Bit  for  illness  I  wnuld  have  nrndc  an  earlier  reply  to 
Mr.  Duncan's  ccuitcously-cxj'ie'scd  objections  (Xail'ke,  toL 
XV.,  p.  295)  to  my  analysis  iNaU  RF,  vol.  xv.,  p.  217) 
of  his  vciy  irgenious  "solution"  (Naiikk,  vol.  xv.,  p. 
78).  A  gtncr.Tl  "njistike,"  and  an  "  essentiai  omibsiun,  "  are 
the  charges  against  mc.  The  mistake  is  in  "  regarding  wliat 
was  inlcndcd  to  solve  a  prol  Icni  3s  intcMiled  to  prove  an  alleged 
fact."  "The  alleged  fact,"  he  addi,  "thai  consciousnesi 
depends  on  nervous  organisation,  I  assumed  to  be  a  fact,  and 
nndertock  to  incicate  kow  the  dependence  might  be  conceived, 
or  regarded,  to  exist."  He  says  that  I  clearly  understood  thi.t 
"at  starting."  Where  now  is  it  that  I  "  fell  into  the  error?" 
flis  first  step  to^tards  "  clearing  away  difficulties  in  the  way  of 
our  eotuaving  the  relation  of  consciousness  to  matter,"  is  to 
allete  this  fact :  "  It  is  bo  more  difficult  to  conceive  of  matter 
Mtag  subjective  than  of  spirit  being  sofajectiTe."  T  his  is  a 
tliBaniStli  staten  ent  about  our  powers  of  conceiTiDg  ;  no  hint  of 
help  as  to  hew  we  may  conceive.  We  ordinarily  conceive  of 
**>pirit" — the  "ego,"  the  "subject"— as  susceptible  toconscious- 
nesa,  or  "subjective,"  because  we  (the  ego)  feel  we  are  conscious ; 
tat  IB  b  "  a*  easy  "  to  conceive  of  a  stone  as  susceptible  to  oon- 
Lt.  subjective  ?  ToujU  it,  I  called  a  fetilw  frin- 

*  7V«M>  tdrnt.  Soit  Mi    yait  j,  ^  va, 


i//.'V,  because  it  assumes  that  conceivability  which  has  to  l>e 
established.  I  used  the  word  "  probability  "  as  involving  con- 
ceivability ;  for  C4»n  we  intelligibly  asMime  a  probability  without 
a  conception  ol  what  that  prol  a'.i'i  y  i.-^  ^  it  Mr.  Duncan 
contends  that  his  ]>n^itiun  is  "conaivable  a-  a  hypothesis,  true 
or  false."  Ur.qucstionably  we  may  conceive  some  one  staling 
any  hypothesis — a  stone  feels,  fire  freezes — but  to  con:eivj  one 
doing  this  is  not  to  have  a  concept  of  any  ; nt  of  the  op<-ration 
as  hypothesised,  however  w  e  may  attach  a  meaning;  to  the  terms 
as  such.  Again,  if  any  hypothesis,  true  orfalie^  is  etacsdy  con- 
ceivable, th:s  fact  caimol  favt  ur  Mr.  Duncan. 

So  far  I  have  not  been  h  d  '  to  mistake  allegations  rf  the 
conceivability  of  a  f.o'ion  for  a?sum])lions  or  intended!  proofs 
that  the  notion  is  true.''  To  the  next  [im  iii  ni,  "  How  energy  i; 
related  to  matter,  is  no  less  my?-teni;u>  lli;.ii  Uilv  subicc  ivity 
may  be  a  property  of  matter/'  niy  objectinn  wa.  l  \  :  flr>it, 

to  the  illoj^tcal  form  ;  second,  (u  i!.e  argument  it  i  If.  Vix.  r)uric.Tn 
replu "  riie  ]  arity  of  my-lery  w?!;  not  intended  to  establish  v«arity 
of  probubilily  as  tu  facts,  b'lt  nietely  parity  of  conceivabilitj'.  ' 
Now  what  is  i  'tietivable  'vn  the  known  c  ise  ?  The  fnct  o(  energy 
being  related  to  matter.  Next,  wh-t  here  is  my>terious  or  in.  on- 
cd:  Me? — the  »//i;««cr  ^r*' these  are  related.  Finally,  wlia'  is  the 
parallel  to  establish  ?  Mr.  Duncan  answers,  "  Not  the  parity  of 
probability  as  to  facts,  but  merely  parity  of  conceivability." 
Hut  the  conceivability  of  her,t<  energy  is  related  to  matter  equals 
lero,  therefore,  by  parity  of  reasoning,  the  conceivability  of  how 
subjectivity  is  related  to  matter  cquaLs  zero.  I  commented, 
therefore,  on  all  that  this  argument  supplied — a  bare  shadow  of 
frobabiliiy.  My  next  objection  to  the  position,  "  Energy  may 
be  divided,  why  not  subjectivity  ?"  is  strictly  categorical,  and  no 
flaw  has  been  found  in  it,  nor,  intrinsically,  in  any  of  my  objec- 
tions, which  have  now  been  shown  to  apply  to  "  conceivability." 
Of  the  omission,  Mr.  Duncan  says  : — "The  essential  part  of  my 
solution  which  indicated  roughly  the  modus  of  the  connection 
between  matter  and  consciousness,  and  which  dnlt  with  the 
great  difficulty  of  the  question.  How  to  account  for  the  two 
aspects  of  matter,  the  conscious  and  the  uneonsdous?  hiu  not 
bMn  touched  by  Mr.  Tupper."  Because  all  this  was  based  on 
the  untenable  ground  that  "subjectivity  may  be  divided,"  I 
closed  my  analysis  here  ;  but  will  conclude  with  a  few  remarks 
on  the  ingenious  and  original  parallels  drawn  by  Mr.  Duncan. 

"At  eanrgy  potential  is  rest,  so  subjectivity  potential  is  un- 
cansdoasncss.  As  kinetic  energy  is  motion,  so  active  subjcclivitf 
is  consciousness."  Now  energy,  both  to  the  materialist  ud  his 
opponent,  is  a  hypothesis,  not  a  phenomenon ;  and  it  Is  not 
legitimate  to  support  one  hnotheris  by  another. 

Again,  if  subjectivity  is  aained  "  susceptibility  to  conscions* 
neo/'  sane  nb-delinitioo  of  "  snseeptiliUity  "  is  needed ;  for  if 
non-inoemted  matter,  as  Mr.  Dunesn  admits,  is  never  eonscioas, 
then  matter  ie  HUr  /mn  Mttf  mm-um^ptHU  lo  tonsdoHinm,  is 
by  the  deliattlea  Beo^subjecuve :  a  eoadnsion  oppo&ed  to  Mr. 
Duncan's  "all  matter  is  sabjectife  or  sasecpiiUe  to  conicioaa- 

nem,"  bis  qnalifiaUloo,  dnt  — '  — - 

"  potentially  subiecdva"  not  , 

aoo4Bbjective,  and  leave  as  witt  the  i 
expression  "all  ibmsof  matter  may.  byianervatioR,  bei 
susceptible, "  ftc,  would  indetd  0017  the  ecaclailon  "aHowtler 
ma^  be  made  subjective,"  hot  then  saUeclhrity  ««idd  te  an 
acadent,  not  a  proi^erty  of  amtttr  as  deuMd  vf  Vkt,  Daaeui. 
Lastly,  to  the  phcnomeaaiiit  who  weald  hiwsilgate^  sad  aot 
create,  nature^  matter,  or  a  incied  oobbob  snhitaBce  liar  ^ 
support  of  an  pheaomena,  is  perhaps  the  most  aawanaaied  of 
all  assumptioafc  J.  L,  Tuma 


Atmospheric  Currents 

Mr.  CLtMfM  Lky  thinks  (icc  his  letter  in  N.(M  riiE,  vol.  xv 
P-  3.?3)  Ih*'  '1  ll'e  earth's  almoipherc  coiil.iined  no  Avatcry 
vapour,  the  great  currents  of  almo»phtric  ciiculalioii  would  be 
quite  unlike  what  they  are.  I  think,  en  the  contrary,  it  is  a.s 
certain  as  the  established  (roths  ol  phys-ical  astronomy,  that  if 
there  were  no  watery  vapour  ilie  t^ieat  currents,  though  not  the 
storms  and  other  temporary  disti.ib.ince-,  wo'.ild  be  marly  what 
ihcy  actually  arc. 

All  winds  belonging  to  tt  e  j.r(at  ciinenti,  though  not  local 
winds,  form  part  rf  asys'ini  ot  titciil.Mu  n  between  the  equa- 
torial .md  ihc  ptdar  regions,  w  huli  is  c.iii-i  d  by  the  liiftcn  nee  of 
thote  regions  in  Icmpttatuie.  1  quaii  i-..al  an  is  eun.^'.ant  y  :l.>wing 
towards  the  poles,  and  polar  atr  towards  the  equator ;  iiic  equa- 
'  *  ir  brlaiis  the  fnaier  rotatory  vdodlf  of  the  equrtoriai 
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regions  into  the  higher  latitudes,  ami  the  ;  o'ar  air  brings  (he 
lei  rotatory  vploaty  of  i(  e  }>iilar  rei<ii»iis  into  the  lower  lati- 
tudes. The  lifer  conM  lu'e  the  t'Ail!.-wiii(i-,  winch  move  more 
slowly  than  the  earth*  lutji  on,  and  coniequently  appear  as  an 
atmospheric  current  Ir  m  the  ea-»t  ;  the  lormcr  c<)n>ii?ute  tlie 
" counlcr-'rartc,"  whiih  nmve  more  ra|  idly  thnn  the  earth's 
rutation,  anil  a)jpear  a»  an  ;itmo>j)heric  current  from  the  west. 

The  centrifnj;nl  icific  i>t  tlie  "  cm  u'ci  trades,"  as  1  hey  circle 
ronr.d  the  poles  il.c  (:;'.u%e  ol  the  (  olar  dc['rcs.-.!on  of  the 
barometer. 

The  law  of  reaction  nukti  it  imposiiWe  for  the  earth's  rota- 
tiOD  to  be  either  ncceleratctl  or  retarded  l.y  the  winds,  and 
oonfequenily  the  entire  "  toruonal  force"  exerted  by  the  winds 
on  the  earth  mu»t,  at  anygivcB  time^  be  equal  in  the  caHerly 

and  we-teily  diiections. 

I  have  now  descrihtd  ;ii  outline  what  theory  shows  that  the 
circulation  of  the  atnu, sphere  wnuld  L>e  in  the  absence  of  wa'cry 
tajHJur  All  1  in  the  pieicnte  of  the  iun'i  lieat  and  the  lar'li's 
rotation  ;  .iiid  oLscrvaliun  shows  that  such  is  the  actual  circula- 
tion on  the  large  acilCf  and  not  taking  accrmi-.i  Mf  l.  cu!  dis- 
turbances. Joseph  John  ML  RriiV 


Halo  round  Shadow 

It  is  not  uncotr.mon  for  an  olaervcr,  when  looking  at  hii  own 
shallow  <m  rk)U^h  ground  or  turhid  water,  to  sec  its  lu  ad  sur- 
roonded  liy  a  h^lo,  of  which  the  !.r  j^htcsl  pan  is  in  contact  with 
the  shadov. 

This  phenomenon  has  often  cliei»e>l  notice,  but  as  far  as  I  am 
awaie  has  not  be'oic  now  been  explained,  nor  do  those  who 
have  mcn  ioncd  it  stem  to  have  ol  served  that  if  aj.|iear.'.nce 
depended  (ju  l^e  r..ituto  of  the  Mi  '.ice  reccivini;  t'le  jh.ulau-. 

The  C'lulr,  ons  neces.>ai7  for  the  pn 'itiictu  n  of  ihcio  liilos 
are— 

I.  That  the  screen,  as  whatever  the  sliailow  is  cv,t  on  m..y  be 
called,  should  not  be  a  cotitir.;:  uis  ■  utt.iCf-,  l>iU  a  ncnibcr  .if  small 
sur^arc^  with  intervals  between  them,  each  of  these  small  sur> 
fa;  cs  of  coarse  oaMiitg  tie  own  ihadow  oowhetmr  liappennto 
be  behind  it. 

3.  ThattbedttdowdumM  beetnconaidenddedielaiioefroai 

the  observer. 

3.  That  the  li^ht  should  not  fall  very  oMiquely  on  tlse  screen. 

The  fust  01  these  conditions  oidy  \s  e-suntial,  Imt  the  fulfil- 
ment of  the  last  two  makes  the  phermnien  in  more  niiirked. 

Rough  grass  forms  a  good  Krecn,  cspeciallj  if,  as  in  the 
^Ot^piB,  conditions  a  and  3  ew  fnttlka  hyliiiB  ffcedow  befa^g 


CMtcneneaideof  avallef,  wtille  the  olecrver  b  standiog  on 
llie  other. 

In  the  case  of  the  shadow  on  tmbid  wntcr,  it  nint  be  remem- 
hmd  that  h  is  not  the  surface  of  the  water  wUch  foraia  the 
•cno^  hot  die  particles  suspended  in  it 

The  fenenl  ezplaaatioo  of  these  halos  is  tliie— 

Fkom  tiw  olwerrert  point  of  view  the  screen  hi  the  ininediate 
ncighbonhood  ^the  simdowof  the  heid  la  teen  In  nearly  the  same 
directioo  as  it  woold  be  ftora  die  MMuee  of  light.  In  this  direc- 
tion, tbe/efore.  eadi  of  the  small  sarfaces  of  which  the  screen  i& 
nnde  «p  wOl  hide  its  own  shadow,  bat  this  will  be  true  of  no 
other  direction ;  and  the  effict  on  the  whole  will  be  that  the 
scteen  will  appear  brighter  doae  to  the  shadow  of  die  obacrvar'a 
head  than  elMwhcie. 

To  eiamiM  tbie  ndiar  omra  hidilail,  kt  iiAObtaaeciiaa 


nf  the  poimd  poking  iluuu^  h  tiie  uU^li  vcr  .u  m  and  his  siiadow 
ato.  Let 

«  i'  I'  -  r  .    M  I'  -=  J 
O'  1'  M  =  a  n^lit  angle. 

Let  '.V  and  -<l>  be  the  proji-ction.>  ou  of  v  of  the  averaic  breadth 
of  the  sections  of  the  small  turaee-i  made  by  the  pi  Jie  M  A0. 
and  the  average  distance  between  them  respectively,  and  let  k 
be  the  average  distance  of  each  of  the  imall  rarfMekfram  it* 

ow  n  shadow. 

Then  the  amount  of  light  received  from  any  space  rdt 
(;<'  +  may,  caletts  f^ri^'us,  be  taken  without  any  great  enror 
as  »  inca<.ure  cf  the  brijjhtncss  of  the  one  wlio-e  mean  radius  is 
r,  and  whone  breadth  is  +  u'  (</<!  being  a  small  rotation  of  r 
about  y  m),  and  this  wdl  he  proportional  to  w  -f  ti/ —  /i  sin.  /, 
The  decrease  in  brighiness  is  proportional  to  k  and  sin.  i,  and 
will  rea«di  a nuudanua  when  Asia,  f  sw,  if  ia<  si^,  or  asi^if 

Xl/  <  u , 

Outhide  the  circle  defined  by  this  value  of  i  the  bri^l  ;  <  .< 
will  be  sensibly  constant,  because  the  quantities  of  wliich  w,  u/ 
and  //  arc  the  average  values  ham  all  nHUUMr  Of  aCtOal  Vaiiwa, 
even  in  a  very  small  space. 

These  expressions  are  only  approaiBHtC,  hot  they  serve,  as 
well  as  the  longer  exact  formiUse,  to  dnvw  die  (enciml  laws  of 
the  pheaonMBca.  Auidi.pk  Maixock 

Meteor 

This  evoting,  at  close  upon  twenty  minutes  past  six,  as  I  was 
walUn^  in  my  garden  towards  the  almost  full  moon  (which  wis 
very  bri;;ht),  I  observed  a  brilliant  meteor  pass  from  ri(;ht  to  left 
over,  aiKl  very  near,  the  moon's  disc  It  was  visible  for  a  distance 
of  about  twice  her  diameter.  From  the  amount  of  daylight,  and 
the  extreme  brightness  of  the  moon,  I  judge  this  meteor  to  be 
worth  recording.  C  IL  iNCLEiy 

Valentine!,  Ilford,  Fdmiaiy  a6 

Tape-worm  of  Rabbits 

So  far  as  I  am  aware  the  only  evidence  in  favour  of  the  view 
that  BiHhrhcfphali  present  no  hydatid  stage  is  that  which  haS 
been  furnished  by  the  lescarchesof  Knoch.  To  me  it  has  always 
seemed  that  this  evidence  is  insnSdant  Adhr  to  overcome  the 
analogical  probability  that  tape-worms  of  this  genus  resemble 
tape- worms  of  other  genera  in  passing  through  a  hydatid  sL-ige— 
and  this  notwithstanding  the  occurrence  of  a  duated  embcvo. 
However,  in  my  previous  letter  I  ought  no  doubt  to  have  allaoed 
to  the  researches  of  Knoch,  and  should  certainly  have  done  an 
bad  my  object  in  writing  been  other  than  it  was,  ix.,  merely  to 
aiiccrtain  whether  anyone  had  as  yet  taken  the  trouble  to  trace 
the  life-history  of  the  labbitll  ti^e-worm. 

FelMTiary  20  George  J.  Romanks 


A  PROBLEM  IN  THE  NATURAL  HISTORY 
Of  THE  SALMON. 

MR.  FRANK  BUCKLAN'D,  in  giving  evidence  before 
the  P.irh.iincntar)'  Conimittec,  which  during  last 
session  of  Parliament  inquired  into  the  (Ondition  of  our 
oyster  fisheries,  stated  that  "  a  salmon  ;  ?  Salino  n/iif  ) 
does  not  breed  every  year,  but  every  three  yc.irs  !  "  On 
being  asked  by  a  member  of  the  Committee  if  he  had  any 

Eroof  of  his  averment,  Mr.  Buckland  stated  that,  "  he 
ad  a  great  idea  of  it,"  but  was  deficient  in  proof.  Before 
examining  this  alleged  fact  in  the  life  of  tlie  salmon,  ad- 
vanced by  Mr.  Buckland,  it  is  proper  that  we  should  state 
briefly  what  induced  him  to  umIk  known  hii  idea. 

While  illustrating  the  theory  of  ojrttor  nattiiigf  wad 
telling  the  Commissioners  that  all  the  individlial  oyslen 
on  a  sell//)  would  not  be  found  exuding  their  young  at  the 
same  time,  however  favouraljle  for  spatting  the  period 
mit;ht  lie',  Mr,  IJucklai.d  ai^o  enunciated  his  opinion  as  to 
the  pcrioiis  at  whuh  salnmn  spawn.  That  gentleman 
holds  that  only  one  of  evi  ry  six  o)  ^ters  on  a  u.i/fi  will  be 
found  in  a  procreant  state  during  the  same  season  ;  and, 
bjf  way  of  clenching  his  illustration,  he  said,  "  )ou  never 
gat  sahnon  always  breeding  the  same  year,  they  talte  time 
to  recover  tbemsdves,  and  so  foftb."  This  latter  state- 
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ment  is  rdther  obscure  ;  but  the  Interpretation  undoubtedly 
is,  that  the  same  salmon  dofs  not  bn  f d  cv(  n'  senson.  It 
would  bo  instnictive  if  Mr.  Buckl  uid  wrrc  to  state  his 
ideas  on  this  feature  of  the  nattiral  hislor>'  of  Snltuo  saiir 
at  grealcr  lencth.  givinjr  'it  thr  sritnc  t'tne  a  prh  ix  of  the 
data  on  which  !ic  h  is  fnmvil  \v<  o]Mnion  ;  because  the 
views  hitherto  entertained  of  the  spawning  of  salmot^  have 
been  mostly  contrary  to  those  promulgalidlqr  Mr.  Buck- 
land,  the  prevailing  idea  being  that  salnioD  ipkwn  annually. 
Some  penons,  indeed,  promulgated  a  theorf  ol  the  salmon 
beisc  aUe  to  qnwn  twice  in  the  same  year,  doubtleaa 
rounded  on  the  Act  ^  individuals  having  been  known  to 
go  to,  and  return  from,  the  sea  within  a  few  monthlL 
There  is  not,  however,  any  exact  proof  of  these  facts;. 
There  are,  also,  one  or  two  gentlemen  of  opinion  that  the 
fish  in  question  only  spawns  every  two  years  ;  but  the 

opinion  hitherto  has  been  vety  general  that  salmon  de- 
posit their  ovi  annually. 

It  is  ren>arkable  how  ignorant  we  still  urc  of  tlio  trou 
important  phases  of  salmon  life,  noiwnhstanding  the 
active  investigation  of  the  last  twenty  years  ;  and  it  is 
still  more  remarkable  that  some  of  the  best  informed 
salmon  anglers,  intelligent  students  of  the  natural  history 
of  the  Salar  group  of  fishes,  should  hold  diametrically 
opposite  opinions,  both  on  this  and  other  imnortant  points 
of  salmon  life.  One  gentleman,  whose  wonts  on  angling 
have  a  wide  reputation,  and  whose  knowledge  of  fish-life 
is  extensive,  tells  us  he  has  no  floubt  the  same  salmon 
spawns  every  year,  which,  he  further  says,  "  is  the  };ene- 
rally  accepted  opinion  on  our  Ijordcr  rivers  by  anglers 
and  fishcrnien  of  the  professional  caste."  The  same  f^en- 
tlcman  informs  us  that  the  l;ue  .Mr,  Robert  Buist,  super- 
intendent of  the  River  Tay  Salmon  Fisheries,  was  induced 
by  experience  to  arrive  at  a  similar  conclusion.  Mr. 
Btiist,  who  took  great  interest  in  the  Stormontfield  salmon 
nursery,  was  usually  present  every  season  at  the  capture 
of  the  giavid  fish,  from  which  the  required  supply  ol  ova 
to  fin  me  lireeding  boxes  was  obtained.  On  one  of  these 
occasions  a  fine  grilse  was  captured,  in  nod  condition 
for  being  artificially  spawned  ;  and,  after  being  deprived 
of  her  ova,  the  fish  was  carefully  marked,  and  restored  to 
the  river  from  whence  she  had  been  taken.  "  On  the  fol- 
lowing year,  at  the  same  spot,  the  same  fish,  but  now 
grown  into  a  s.ilmon,  was  retaken,  full  of  ova,  and  again 
stripped,  in  order  to  aid  in  stnckint;  the  brccdin;?  boxes  at 
Stormontfield  .'  "  This  incident  Mr.  Buist  held  to  be  de- 
cisive of  two  points  in  the  natural  history  of  the  salmon  ; 
first,  that  a  grilse  becomes  a  salmon,  and  is  not  a  distinct 
member  of  the  Salar  family,  a  point  in  salmon  life  which 
was  at  one  time  hotly  discussed  ;  and,  second,  that  the 
same  salmon  spawn  every  year.  Another  gentleman,  Mr. 
Brown,  who  at  one  time  gave  bis  perscmal  aid  in  the 
salmon  breeding  experiments  carried  on  at  Stormontfidd, 
relates,  in  his  notice  of  the  proceedings,  that "  one  year 
we  had  a  ver>'  fine  male  fish  of  24  lbs.,  which  we  marked 
with  a  wire,  and  iv  .■>  yfars  afterwards  wc  spawned  him 
from  the  santc  ford  a  few  pounds  heavier."  This  .same 
fiih  niiiy  have  visited  the  spawninf;  ground  also  in  the 
preceding  year  without  being  recnpturcd  for  spawning 
purposes. 

Our  angling  authority  says  further,  in  his  communica- 
titm :  "  1  have  had  many  opportunities  of  examining 
Spent  and  half-spent  females — those  in  which  what  is 
vulgarly  termed  tne  vfaim  was  exhausted,  m  few  particles 
of  ovn  remaning,  and  those  taken  by  me  or  otneis  in  a 
spawning  state ;  and  I  invariably  ib«md  new  formations 
of  ova,  in  the  shape  of  two  lobes,  corresponding  to  what 
are  found  in  the  spring  run  or  clean  salmon,  and  often 
measuring  two  inches  in  length,  according  to  the  size  of 
the  female  ^/7/,  or  half-spawned /'(Tj.'^. //.  This  formation 
cannot  be  taken  otherwise  than  as  an  index  of  what  \v.is 
to  happen  a'ter  the  mi^'ration  sr.iw.irds  had  been  a(  cum- 
lisheiJ,  antl  the  teim  ol  iht-  salmon's  stay  in  the  salt  wa;ur 
ad  expired — a  term  which  may  extend  to  six  or  eight 


months,  but  bas  been  ascertained  In  well-ordeied  rivers 

not  to  exceed  that  period." 

None  of  the  threat  naturalists,  or  fishers,  who  write  on 
the  natural  history  of  fish  — Jardinf,  Yar'ell,  or  Couch— 
have  thrown  any  light  upon  this  phas.-  of  the  life  of  the 
salmon.  Wc  se.'.ri  h  their  works  in  vain  to  obtain  informa- 
tion on  this  interesting  point.  The  late  Mr,  Russel,  in 
his  book,  "The  Salmon,"  speaking  at  one  place  of  the 
mysterious  clean  run  fish  of  the  early  springtime,  thinks 
"  they  must  have  passed  the  antumn  or  earlier  winter 
in  the  sea  ;  then  they  must  have  passed  the  winter  with> 
«nt  bleeding,  and  tbut  we  have  the  discouraging  fact  or 
hypothesis  that  the  satawn  is  a  fish  which  does  not  bveed 
every  year." 

We  have  the  authority  of  a  gentleman  residing  in  the 
nouh  of  .Scotland,  who  is  well  versed  in  the  economy 
of  our  salmon  rivers,  for  stating  that  the  saliiinn  only 
spawns  every  tv.o  years.  He  says;  "1  hive  marked 
hundreds  of  keUs  in  the  iiumths  of  Fehruary,  March, 
and  April,  returning  downwards  to  the  sea  ;  I  have  marked 
them  with  different  marks  every  season,  so  that  there 
could  be  no  mistake,  and  I  have  never  seen  one  single 
instance  of  mw  being  marked  m  spring  return  to  spawn 
the  autumn  of  die  same  year ;  but  I  have  seen  hundreds 
with  the  indlvldaal  maik  return  next  spring  good,  clean, 
fine  full  fish.  I  believe  that  all  safanon  spawn  only  once 
in  two  years  till  they  get  too  old,  when  they  become 

barren  ;  but  still  tl  cy  freq;icnt  the  fresh  water,  1  suppose 
from  habit,  al'.liough  there  is  no  sign  of  roe  or  mUt,  and 
I  have  seen  and  taken  them  off  the  r,\'i({^  along  with  fish 
which  were  in  the  act  of  depositing  their  spawn." 

It  would  be  tedious  to  run  through  the  facts  of  the 
numerous  controversies  which  have  arisen  as  to  the  rate  at 
which  salmon  grow.  The  experiment  of  marking  large 
numbers  of  these  fish  has  been  often  resorted  to,  and  at 
different  places.  Mr.  Young  of  Invershio,  in  his  day  a 
well'known  authority  on  the  natural  history  of  the  salmon, 
tdls  us  that  spamned  grilses  of  four  pound*  weiriit  were 
repeatedly  marked  ;  and  after  their  jooniey  to  tne  sea  it 
was  found  that  these  grilses  had  become  beautiful  salmon, 
varying  from  nine  to  fourteen  pounds  weight,  "  the  ma- 
jority "  returning  in  abiut  eight  weeks.  It  is  much  to  be 
regretted  that  Mr.  >'oung  «,is  not  more  explicit  in  his 
it.^tcmcnts,  because  it  would  have  been  most  interesting 
to  know  wlicn  the^c  fish  returned,  after  an  absence  of 
only  two  months,  if  they  were  agam  ready  to  spawn.  It 
is  these  records  of  ejuick  journeys  that  h.ive  doubtless 
given  rise  to  the  theory  of  the  Rev.  Dugald  Williamson, 
which  is  that  salmon  in  the  course  of  the  year  per- 
form two  migrations.  At  any  rate,  we  are  entitled  to  ask 
this  question  :  What  does  a  salmon,  sdndi  b  only  away 
from  its  btrthpUce  for  eight  weeks,  do  with  itself  during 
the  other  ten  months  of  the  year?  The  rate  of  growth 

indicated  by  Mr.  Young  is  most  astonishing,  and  had  it 
not  been  corroborated  by  other  observers,  would  have 
been  considered  doub;ful.  A  tish  marked  many  years  ago 
by  the  Duke  of  Athole  was  found  to  have  increased  eleven 
pounds  and  a  quarter  in  the  short  space  ol  five  weeks  and 
two  days  :  The  rate  of  growth  of  the  salmon  is  so  as- 
sured, that  smolts  hive  been  found  to  return  from  the  sea 
as  grilse  in  the  same  season  during  which  they  left  for  the 
salt  water  ;  but,  curiously  enough,  none  of  the  observers 
took  note  of  what  we  now  consider  the  only  imsolved 
problem  in  connection  with  the  growth  of  the  tahnon, 
namely,  whether  the  ttme  fish  spawns  ammalijN  once  in 
two  }ears,  or  once  in  three  years.  Probably  Mr.  Bode- 
land  will  make  some  additional  statement  on  the  subject 
A  Taysalmon  fishery  proprietor,  whom  wc  have  consulted 
as  to  this  probkm  in  the  life  of  the  fish,  will  not,  with  all 
his  experience,  which  has  been  verv  varied,  and  has  ex- 
tended over  inan\  \  c.irs,  vxnt'jre  to  ;;.vo  a:i  opinion,  and 
"thinks  that  the  question  is  almost  btyond  the  reach  of 
posuivc  proof"  It  is  therefore  incumbent  on  her  Majesty^ 
inspector  of  Salmon  Fisheiies  to  prove  his  case. 


E 


Digitized  by  Google 


March  i,  1877] 


NATURE 


377 


THE  SOUTH^AFRICAN  MUSEUM 

SINCE  wc  iMt  gave  a  notice  of  this  ioatitution  we 
Ittve  kuned,  with  mach  pleasure,  that  the  Cape 
Government  has  made  liberal  provision  for  its  more  effi- 
cient administration  and  maintenance.   There  is  none  of 

tlic  more  important  British  Colonies  which  has  of  Lite 
wvxvx  more  rapid  progress  than  the  Cape  in  material 
prosperity,  aiiil  it  is  most  gratifying  to  find  that  the 
Moltc-no  ailmiiiistration  (the  first  ministry-  organised 
under  the  ParliametUai},  System  of  Government  initiated 
in  1872)  has  not  been  oblivious  of  the  claims  of  science 
during  its  four  years' tenure  of  office.  In  the  estimates 
for  the  fioancial  year  1876-77,  as  passed  by  the  Colonial 
Legislature,  we  and  provision  made  for  Botanical  Gardens 
to  the  extent  of  2,900^ ;  for  Public  Ubcaridit  ?i6oq&  j  for 
Musemns,  1,300^;  t/iSk  sodi  itemt  at  "Ged^sical  Re- 
searches, 1.500/.;*  "In  aid  of  paUishtng  Dr.  Bleek's 
Bushman  Researches,  200/. ; "  and  "  Meteorological  Com- 
mission, 250/.,"  sufficiently  prove  that  the  duty  of  endowing 
research  is  practically  recognised  by  the  Cape  authorities. 
The  present  able  Governor,  Sir  Henry  Harklcy,  F.R.S.,  is 
as  well  and  widely  known  for  his  att.ichmcnt  to  scientific 
pursuits  as  for  his  distinction  in  Colonial  administration, 
and  we  think  wc  cannot  err  in  tracing  to  his  judicious 
influence  much  of  the  enlightened  action  of  his  respon- 
sible advisers  in  their  recommendations  to  the  Par- 
liament. 

The  South-African  Museum  it  located  in  Cape  Town, 
and  is  the  public  museum  of  the  Colony.  It  was  insti- 
tuted in  1855  under  the  auspices  of  Sir  George  Grey,  a 
governor  distinguished  for  his  energy  and  success  in 

initiating  measures  for  awakening;  and  developing  the 
intellectual  life  of  the  Colony.  Nlany  years  before  there 
had  existed  a  South-African  Museum  in  Cape  Town, 
consisting,'  of  the  combined  collections  formed  by  the 
Kxpcditiou  for  Exploring'  the  Interior,  under  the  super- 
intendence of  the  celebrated  zoologist,  Sir  Andrew 
Smith,  and  by  M.  Verreaux ;  but  this  museum  was  devoid 
of  means  for  permanent  maintenance,  and  after  languisb- 
iag  far  a  while  came  to  an  untimely  end  for  want  of  public 
support.  Many  of  its  finest  spedmeos,  however— ^tnd 
notably  diose  m  the  naeaifioeat  lai^er  mammals  chamc- 
teristic  of  the  tegioo  wlaich  constituted  its  chief  orna- 
ment—were fortunately  sectn^d  for  the  British  Museum, 
and  still  form  an  imr>o>-inj^  fca'ure  of  the  national  col- 
lection. The  new,  or  present  institution,  was  started 
by  public  subscription  aided  by  an  annual  -rant  fri>m 
the  Government  of  300/.  Two  trustees  were  appointed 
by  the  Governor,  and  a  third  elected  annually  by  the 
subscribers  ;  but  in  1857  the  collections  already  brought 
together  were  of  sufficient  importance  to  induce  the 

Cssing  of  an  "Act  to  Incorporate  the  South-African 
useum,"  under  which  all  the  three  trustees  were  to  be 
^pointed  by  the  Governor,  and  to  be  vested  with  foil 
mnrers  for  the  entife  management  and  control  of  the 
Institution.  Under  this  Act  the  Museintt  hM  COlttiniied 
to  be  and  is  still  administered. 

In  happy  contrast  to  the  untoward  fate  of  too  many 
kindred  institutions,  the  South-African  Museum  has  from 
the  first  been  most  fortunate  in  the  possession  of  trustees 
who  were  men  of  culture  and  of  scientific  attainments  ; 
and  for  fifteen  years  it  enjoyed  the  further  advantage  of 
the  services  of  Mr.  E.  L.  Layard,  C.M.G.  (now  H.M. 
Consul  in  New  Caledonia),  as  its  Curator. 

The  usual  difficulties  attended  the  acquisition  of  suit- 
able premises  for  the  Museum,  but  these  were  eventually 
obviated  by  the  erection  at  tiic  cost  of  the  public  ff  a 
building  expressly  designed  for  the  pofpose ;  and  on 
April  5,  i860,  the  Museum  was  opened  to  ths  public  in 
its  new  quarters,  ^ 

As  mentioned  in  our  notice  already  referred  to,  the  Cape 
Museum  appears,  notwithstanding  the  advantaj^cs  stated, 
to  have  suiltrred  from  the  chronic  cmii|)laint  of  very  in- 
sufficient funds.   The  system  of  support  partly  from  the 


Colonial  Treasury,  and  partly  from  private  subscriptions, 
seems  to  have  failed,  the  subscriljcrs  lost  by  death  or 
departure  from  the  Colony  not  lx:ing  as  a  rule  replaced 
by  others  ;  and  of  late  years  the  institution  depended 
almost  wholly  on  the  government  subsidy  of  300/.  With 
such  limited  means  at  their  disposal,  it  was  obviously  out 
of  the  question  for  the  Trustees  to  award  an  adequate 
remuneration  to  the  Curator,  and  they' had  no  alternative 
but  to  make  shift  with  eqgaging  the  services  of  a  gentle> 
man  willing  to  devote  a  part  of  his  time  to  the  Museum. 
This  uniafhtfactory  state  of  things  has  new  been  remedied 
by  the  government  on  the  rcconunendaikn  of  the  Trustees, 
constituting  the  Curatorahip  a  Civil  Service  appointment, 
with  a  suitable  salary.  VVe  congratulate  Mr  Trimen— 
who  has  been  for  four  years  endeavouring  to  satibf  v  simul- 
taneously the  rival  clamis  on  his  attention  of  an  ordinary 
public  office,  and  (jI  a  museum  of  natural  hi->tc>r\ — uprin 
his  appointment  tn  the  Curatorship  on  us  n5i|ircj\CLl  basi  i  ; 
and  we  consider  that  great  credit  attaches  to  the  Cape 
Government  for  elTecting  so  desirable  a  reform.  \Ve 
must  not  omit  to  mention,  moreover,  that,  under  further 
legislative  pcovision,  a  new  gallery  has  just  been  erected 
in  the  Mttsenn,  and  other  much-needed  repairs  and  im* 
provementa  in  conne  of  execatien  are  appeoacbiag  com* 
pletioa. 


ATLANTIC  SOUNDINGS 

THE  recently-announced  discovery  by  Commander 
Gorringe,  of  the  United  States  sfoop  Gtttys- 
btargj  of  a  bank  of  soundiogs  bearing  N.  85'  W.,  and 
distant  130  miles  from  Cape  St  Vincent,  during  the  last 
voyage  of  the  vessel  across  the  Atlantic,  taken  in  com- 
bination with  previous  soundings  obtained  m  the  same 
region  of  the  North  Atlantic,  sug^'csts  the  probable 
existence  of  a  submarine  rid^'e  or  plate.au  connecting  the 
island  of  Madeira  with  the  coast  of  ro:tii-,d,  and  the 
possible  subaerial  conneciion  in  prehistoric  times  of  that 
island  with  the  south-western  extremity  of  Europe.  The 
soundings  obtained  in  January,  1873,  by  H.M.S.  Chat' 
Itnger,  and  in  July,  1874,  by  the  German  frigate  GttMtUt^ 
fomish  additional  data,  with  the  help  of  which  the  accom- 
panying oontoor^chait  has  been  constructed. 

These  soundings  reveal  the  existence  of  a  channel  of 
an  aver.ige  depth  of  from  2,000  to  2,$oo  fothoms,  extend- 
ing in  a  north-easterly  direction  from  its  entrance  between 
Madeira  and  the  Canary  Islands  towards  Cape  St. 
Vincent.  It  is  bounded  on  the  west  and  north  by  tlie 
submarine  rcdge  wliich  unites  Madeira  with  the  Josephine 
bank  and  the  recently-discovered  Gettysburg  bink,  on 
the  east  by  the  coasts  of  Portugal  and  Morocco,  and  on 
the  south  by  the  submarine  plateau  which  connects  the 
Canary  Islands  with  the  African  continent. 

As  shown  in  the  chart,  this  channel  is  virtually  an 
extension  or  branch  of  the  stiil  deeper  channel  which  runs 
up  between  Madeira  and  (he  Asore*.  The  tsfamd  of  Ma« 
deiia,  with  the  adjaecnt  idands  ef  die  Deieitas  and 
Porto  Santo,  occupies  the  southern  extren^y  of  the  dhrid- 
ing  ridge,  and  marks  the  junction  of  the  two  channels. 
Confined  by  a  comparatively  steep  bank  on  the  west  and 
a  more  gentle  slope  towards  the  African  shore,  this 
eastern  branch  seeins  to  attain  its  greatest  ileplh  off  CajJC 
St.  X'iiicent,  after  which  it  contracts  into  a  narrower 
channel,  less  than  2,000  fathoms  deep,  and  continuing 
northwards  as  for  as  the  latitude  of  Cape  Roca,  it  once 
more  joins  the  vast  abysses  of  the  Atlantic.  The  Strait 
of  Gibraltar  is  undoubtedly  a  recently-formed  connecting- 
link  between  this  basin  and  that  of  the  Mediterranean. 

Commander  Gorringe,  when  about  150  miles  from  the 
Strait  of  Gibraltar,  lound  that  the  soandinn  decreased 
from  3,700  fathoms  to  t,6oo  fathoms  in  the  distance  of  a 
few  miles.  The  subseauent  soundings,  five  miles  apart, 
gave  900,  500,  400,  and  100  fathoms,  and  eventually  a 
lU  jith  of  32  iatiioms  was  obtained,  in  which  the  vessel 
anchored.   The  bottom  was  found  to  consist  of  live  pink 
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Goni^  and  die  positioa  of  dw  iMBk  in  lat  36^  a^r  N.,  lo«g. 

II*  33*  W.    In  other  words,  Commander  Gorringe,  on 

his  journey  westw.Trd  from  the  Strnit,  aficr  passing  o%'er 
the  northern  extremity  of  ilur  deep  channt-t,  sounded  up 
the  sttcp  slope  of  the  submarine  i)latc;iu  which  coanccis 
l'ortu^;al  with  Madeira,  and  within  a  short  distance  of  a 
sounding'  of  1,525  fathoms  obtained  by  H.M.S.  Chalte>n^(r 
on  January  30,  1873,  in  lat.  36'  23'  N.,  long.  1 1°  18'  W. 

The  sketch>map  docs  not  pretend  to  be  more  than  an 
mpproximation  founded  upon  the  still  limited  number  of 
•oundings  obtained  up  to  this  date,  but  the  bottom-tem- 
pentum  obwrvecl  ia  Uib  part  of  the  North  Atlantic  taid 
to  ooiTobofMe  Hie  Tiewi  wbidi  I  have  ventured  to  ez' 
press.  They  show  that  the  submarine  flow  of  cold  water 
of  lOtaictic  origin,  which  has  been  traced  as  far  north  as 
tlie  Bay  of  Biscay,  also  tills  up  the  lower  depths  of  the 
ehaand  which  stretches  u;j  towards  Cape  St.  \'uiccnt. 
On  the  other  hand,  the  channel  between  the  coast  of 
Portugal  and  the  Gettysburg  Hank  is  occupied  by  the 
u  artii  watv  r  uf  the  Gulf  Stream  rttiii  ti  currtnt,  which, 
spreading  ilsdf  out  oyer  the  banks  to  westward,  explains 
the  presence  of  the  live  coral  found  by  Commander  Gor- 
ringe.  John  James  Wild 

HUMMOCKY  .mora:m:  drift 

DURING  his  survey  of  the  Wcbt  Pacific  slopes, 
Clarence  Kin>;  found  and  has  since  described, 
hammocks  of  moraine  drift  on  the  "  dying-out  glaciers," 
which  are  somewhat  similar  to  the  "hog-wallows;*  and 
J.  le  Conte  has  described  dying  out  glaciers  and  moraine 
drifts  of  California.  Abstracts  of  these  descriptions  will 
be  found  in  the  AnurUam  Jommal  tf  Sdtnce  and 
Arts,  and  the  fidi  descripdoo  of  tlie  West  Pacific 


Jwdwd  Eralir  Moch*  oa  O 


slopes  in  Clarence  King's  report.  In  West  Galway,  Ire- 
land, there  are  in  places  large  tracts  of  drift  sometimes 
like  Clarence  Kinjj's  description,  in  others  like  the  "  liog- 
wallow  ;  "  that  in  the  Memoirs  of  the  Irish  bninch  of 
the  ( -L-ol, i/ica!  S-jrvcy  have  been  described  as  "rocky 
moraine  drift."  1  he  accompanying  sketch  is  of  some 
ol  these  drift  hummocks  on  the  north  slope  of  Croagh-na- 
Cloosh,  south  of  Oughterard.  G.  H.  Kinahan 

CONTRACTION  OF  THE  LEAP  OF  '^DION^A 

MUSCIPULA  " » 
1 N  the  first  section  of  thi«  pAp<rr  the  authors  give  an  accooat  of 
^    the  mechanical  eflccts  w  hich  ensue  on  exciting  the  sensitive 
hairs  of  the  Diomca  leaf.    The  following  is  a  resumi  of  the 
piincipal  conclusions  at  which  the  authors  have  arrived  : — 

tof  paptroo  the  Mrchuical  Eflccts  ud  on  the  Electrical  DU- 
IM  KacitttioB  of  liw  leaf  otDiomtm  mmieifmlm,  bfj. 


If  tta  atncitive  hair  of  a  vigorou*  leaf  be  touched  with  very 
_  lat  eaie  hjr  a  canel-hair  pencil,  rto  visible  effect  on  the  leaf 
will  bo  WPodaoed,  and  a  similar  gentle  contact  can  be  repealed 
■erml  naw  before  the  leaf  begins  to  answer- to  the  ezciution 
bjr  aw  auvaSMat.  Sooner  or  later,  however,  the  marginsl 
haiis  bead  temds  aad  the  lobes  slit>htly  approach  each  other. 
Thr  limt  cfl*Gtaal  exdiatioo  it  followed  by  an  almost  imper* 
ccptible  mowiiBt ;  alter  dito  each  soccesnve  approach  of  the 
lobes  iaaMwlvevareBaocnsads  that  of  lit  predecessor.  The 
intenal  whIcS  elapses  hrtwasa  erritattna  aad  effect  diminishes 
as  the  extent  of  the  effect  iacnsaci^  both  facts  having  the  same 
meaning,  namelir  that  ia  the  pkuit,  as  in  cstbda  cases  well 
known  to  the  anoial  piqfsiaiagis^  iiiail««|nat«  wcHaHeai^  when 
repeated,  eMKiaslh^in6aaaeelijwlHttaBsbesaiMWMl'*seM* 
maUon."  aad  thus  the  last  ccotnwtioo.  that  by  which  tiM  M 
doses,  is  the  resolt  of  the  seaunatlMi  of  the  cadtsdan  wU^  la* 
oiediat^pneeiieditwidi  all  the  fMwioas  eadtadew.  After 
the  leaf  has  dosed  k  sUll  cootmets  at  each  eadtrtioai  and 
attcoqits  to  deodi  ilsdf  with  greater  and  p;rrat<.-r  foice.  The 
intcrm  betweao  aa  cadtaiiaB  ud  the  nsuliic^  moveaMOtvaries 
from  two  to  tea  aeeoadiL 

The  antbors  next  praoeed  to  a  cnaiMeratf  an  of  die  electrical 
oondiiiaa  of  the  leaf  ia  an  oaeiidled  state,  which  his  reoendjr 
bcea  OHdethesafajectofaadaateiaTestigaiion*  by  Praf.  Moak, 
of  BertiB,  who  has  foand— i.  That  if  we  csaeriTC  the  eatanHtt 
sorleeeofthe  leaf  divUed  into  strips  bjpaiaSd  Ban  eraisi^  the 
miilrib  aeaily  at  tight  aaglei,  and  eoiaeidfaig  with  the  veiaiag,  aajr 
point  of  the  cxKniol  sarftoe  of  eadi  strip  is  acgatiwe  lo  uof  pofait 
nearer  the  midrib,  a.  That  ia  ooaipariiig  diffeieot  poiots  of  die 
midiib  with  each  other,  there  is  one  whoK  poiiiiaa  to  twodibds 
of  the  distance  from  the  near  to  the  far  end  of  the  midrib,  which 
is  positive  to  the  rest  3.  He  has  further  stated  that  the  potential 
of  any  point  on  the  internal  sarface  of  the  lobe  is  csactfy  equal 
to  that  of  the  corresponding  and  opposite  point  on  the  exiemal 
sarface.  Of  these  three  proportions  the  firtt  two  aie  coaliraied, 
in  tbe  main,  bv  the  authors  of  the  present  paper  |  as  reipuds 
aoraud  leaves,  however,  they  take  eaceptioa  to  Vs  ecadesloas 
00  the  two  aader-mcniioned  points— (n)  That  ahhonah  there  to 
a  spot  of  greatest  poaidviljr  on  the  midrit>,  more  or  les^  cnrre- 
tpviniing  in  poMtioa  to  that  Bsentioned  by  Prof.  Muhk,  yd  its 
position  is  by  no  means  so  definiie  as  Pmf.  Munk  elates,  but 
varies  in  different  leaves.  (6)  That  the  different  points  in  his 
isoelectrical  negative  line  axe  never  found  to  be  al>.soluicIy  iden- 
licaL  From  tiie  third  propodtioa  the  authon  generally  express 
ihcir  dissent,  llicy,  however,  content  tbem»elvcs  for  the  present 
with  stating  two  general  conc1u«ions— I.  That  the  part  of  the 
midrib  which  lies  nearest  the  two  central  sensitive  hairs  is  pod- 
tive  to  every  other  part  of  the  external  surface  of  tbe  kal^  bat 
has  usually  the  same  potential  as  the  petiole  and  other  iaactive 
parts  of  the  plant.  3.  That  the  external  surface,  so  long  as  the 
leaf  is  in  vigour,  is  always  poaitive  lo  the  intemd  surtoce. 

The  method  used  in  this  research  differs  from  that  generally 
employed  in  previous  investigations,  relating  lo  anioml  or  plant 
electricity,  in  two  important  partioalais :— 1.  Ia  the  adoption  of 
Lippmann's  electrometer'  (which  has  already  been  used  by  Prof. 
Marey  in  investigations  on  aaioud  electricity)  as  the  instrument 
for  observing  the  electrical  chango.  a.  In  tbe  substitnlioa  of  a 
constant  for  a  variable  potential  as  a  staadaidcf  conparisoo  widi 
the  potential  under  invetti?ation. 

In  comparing  the  potentials  of  two  points  the  following  arrange' 
ment  was  usually  adopted  : — ^The  pot  containing  the  plant '  had 
been  previotuly  kept  plimged  in  water.  Three  nun-polari^ahle 
electrodes  were  uiccl,  by  one  of  thera  (the  "  fixed  electrode  ")  the 
damp  surface  of  the  pot  is  connecte<l  with  the  gas-pipes  of  the 
buildin^j,  the  other  two  (•' movable  electrodes")  are  in  contact 
with  the  two  p<iinls  under  ol)~crv.xiion.  Ity  means  of  a  swiltli, 
either  of  these  two  movable  electrodes  can  be  brought  into  con- 
nection with  one  end  of  the  electwairtar,  tha  other  cad  hdag 

connected  with  earth. 

When  the  whole  of  the  outer  surface  of  a  leaf  is  covered  with 
a  mass  of  kaolin,  moistened  with  salt-Mihitioii,  .and  ljrout;ht  into 
connection  with  one  end  o(  the  electrometer,  the  other  end  being 
connected  by  means  of  the  fiaed  electrode  with  the  petiole  or 
pol,      eftet  of  caddog  a  seaddva  hair  is  to 


BuniaB-Sudanan,  M.a,  r.lLS-.  IVatog  ef  VhysMesyki  Ihkmltr 
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'excnnion"  imlicatini;  a  change  of  potential  in  a  mtgative 
9M  at  the  movable  contact  aflWIiBliilg  to  3*S  to  S'O  <i 

I  De      Kuc  clement  V 


If  a  similar  y\\xg  is  applied  to  the  internal  tur&ce,  to  as  to 
cover  the  whole  of  it,  the  retalt  is  the  same,  but  the  extent  of 
the  excursion  is  somewhat  less.  Htnce  it  may  be  (generally 
stated  that  during  the  electrical  disturbance  the  iur/.ue  <>/  ihr 
leaf  becomes  mare  Mei^'Oiwe '  M  eomftireJ  with  any  orAer  surface 
oj  which  the  f\\ten!uil  14  lonslant,  and  that  on  the  cxlcmal  kui- 
face  the  chan^^e  is  greater  ihan  on  the  internal.  This  electrical 
disturbance  \f>  limited  to  the  leaf  and  ceases  at  the  point  dividing 
the  petiole  from  the  isthmus  or  biid^r,  by  which  it  is  united  with 
the  leaf ;  on  the  petiole  side  of  this  point  no  ifgB  of  electrical 
disturbance  is  shown  by  the  electrometer. 

Fur  variuii^  rea>uiii  the  .lutlior*  detcfiiiine>l  to  direct  their 
attention  to  the  mi<ldle  thud  rif  the  lea).  The  fulUiwinjj  were 
selecte»i  as  repreicntJtive  i-oints  of  contact  :  — (I)  a  pmnt  on 
the  internal  surface  ol  the  leaf  etinidislant  from  the  three  sensi- 
tive haiis  ;  (2)  a  point  on  the  external  surface  (c/)  exactly  oppo- 
tite  to  it ;  (3)  and  (4)  points  on  the  internal  {i  m)  and  external 
(em)  surfaces  of  the  midrib,  where  the  line  joining  the  points  >  / 
on  cither  lobe  cuts  ihe  micrib  ;  (5)  the  petiole  (/)  ;  and  (d)  the 
bridge  or  is' li  in  us  (A)  already  mentioned.  Ihe  letter  I' denotes 
the  potential  at  .my  p.iint,  and  V'  the  variation  of  the  potential 
during  the  I'lcctnt-.il  :|j-turh.:ncf . 

In  four  leaves  the  potentials  and  Tariations  of  the  eatemal 
surfaces  of  the  midrib  Mut  lobo  MM  atvmliy  fa  hndredUu  of 
a  De  La  Rue  cell  :— 
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The  external  variation  is  usually  greater  than  the  interoal  of 
a  conesponding  point,  and  the  variation  at  is  unell^  (Meter 
than  that  at  any  other  point ;  thus  in  six  leaves — 

r/Vae  -3-6  -4-0  -4'2  -4x>  -410  -4-5 
»/V «  »i'5  -17  -i*6  -fS  -a-a  -at 

tmVs  -jx)  -3-5 
**»V  »  -S'S 

W  hen  a  leaf  is  excited  at  intervals  of  a  minute  or  oftCMrlMr 

sin.  le  shocks  from  a  dii  Hois- Keymond's  inductinn  cod,*  which 
are  of  just  sufficient  ir^ti  nMty  to  pruduc  a  response,  it  invariably 
happens  that  after  a  time  the  eltc-tiii'.d  v.inition  ci-a-.cs  The 
variation  can  be  repn>duccd  either  l  y(i|  -,lr.!ii:,:;  llie  netiile- 
pomts  to  a  (resh  s^kjI,  (2)  by  incrcasuii;  '.hi-  sirrii^ih  of  the  in- 
duction-current,  or  (3!  by  allowing  tl-c  IlmI  t..  rest  fur  a  longer 
interval.  With  relat  on  to  electrical  stimuli,  it  is  sliown  that  the 
excii.ibiliiy  of  the  leaf  re^cniUIc*  ilia^  of  the  terminal  organ;  of 
the  hij;hcr  animals,  in  this  respect,  »u.,  that  rdativtiy  Jtehle 
stimuli,  if  ai>plied  at  very  short  brtemb  Mid  MpOBtodif,  are 
competent  to  elicit  a  response. 

IfaUa»  l>c  excited  at  .short  intervals  by  far.adisatioD,  the  eX' 
citations  (m.ikcs  breaks)  being  con  inin  d  each  time  until  an 
excursion  is  produced,  the  comlnricd  ctfcct--  of  sunimation  and 
gradually  itieii.i.in^  c.vhausliun  can  Ijc  readily  oliscrvcd.  At 
first  the  leaf  responds  after  eight  to  ten  excitations,  but 
l^radu.illy  the  nuiiil.er  ol  excitations  rdjuircd  to  awaken  the 
t!-viics  to  action  nitre. i-.j...  the  tflect  being  postponed  for  longer 
and  longer  ]  uio  is.  iiiilil  u  tiiially  fails  to  occur.  When  a  leaf  i» 
excited  :it  ref^ul  o  intervals  by  single  shocks  of  such  intensity  as 
to  be  just  ljeyi>iid  the  limit  of  adetjuacy,  the  clTects  somcluncs 
become  rhytiimical. 

The  time  which  intervenes  between  an  exci'.ation  and  the 
l)rginning  of  the  electrical  disturb  uue  vane  ,  iti  iiMeieiit  leaves, 
and  is  very  much  atTected  by  variali  ins  of  icin(i< rat ure,  ^hi^ 
time  the  authors  have  called  the /<•' /.i./      dd  in-al  Je!,i\. 

As  a  mean  ol  many  experiments  it  w.rs  touiid  tli.it  wlien  the 
fixed  electrode  was  on  the  petiole  and  the 

on  ^  m,  the  was  0'295  s.ecoud.     If  the  movable  electrode 

was  at  «/  or  1'/,  the  delay  varied  according  to  the  i  roxinnty  of 
the  sensitive  hair  touched  to  the  point  ol  apphcaiKn  of  the 
movable  electrode.  Thvs  if  the  mowble  electrade  wae  at    and  a 

•  It  is  int<rr.  stiiiif  \r%  note  thai  the  turface  of  a  froR  mii'u-lf.  rturine  the 
akctlicai  iJ  1  ■ ; 1 1  r '  ...itcc  wlueJi  piceeiles  ef.-nlraLti dp.  bccpti.r  / 

*  Two  sictl  ntcdlu  sbcalived  >n  gUfS,  sDd  bound  together,  ocrc  utcd  as 
omMm  «l«E*iadt^  the  paiass  «(  (he 
diiiahaf  dwfcat 


sensitive  hair  on  the  same  lobe  was  touched,  the  delay  was  0'23l 
sec.  ;  but  if  a  hair  on  the  op|)o»itc  lo'  c  »av  louelied  the  delay 
w  as  0  403  sec,  the  disturbance  having  to  make  its  way  from  the 
,s4fti>iiive  hair  on  the  opposite  lobe  through  and  across  the  niidril< 
and  U]i  to  the  electrole.  It  is  obvious  that  by  measuring  the 
di%|anLe  UttAetii  the  hair  touched  and  tf.e  electrode  we  can 
ascertain,  more  or  less  exactly,  the  rate  of  the  transmission  of 
what  may  1)C  called  the  "  wave  of  negative  variation  "  thiough  the 
leaf.  From  many  cxf)cnnieots,  the  stimulation  l>eing  sometimes 
nievh.inicT]  soiiictiincs  eieelrical,  it  was  found  (Hat  the  wave 
traversed  a  distance  of  about  8  mm.  in  O'lS  ^ec.  or  at  a  rate  of 
atM>ut  4  4  ccntmis.  [ler  second.  When  the /<-»^;;' .1; .ixy  .at  i"  / 
was  compared  with  that  at  il,  it  was  found  that  it  was  sliorter  at 
tl  than  //>■  r  c-,  in  some  experiments  (the  excitation  being 
weak  faiadi.sation  and  the  excursions  being  taken  from  </and  il 
alteiiuiil]r)»  tfae  foUoiriac  anaben  imm  obtained  i— 
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Finally,  if  cither  •  /,  (.',  em,  or  im  be  compared  with  the  bridge  ^, 

it  Ml. I  w  iM.:i,.i  t::a'  the /.w.'/ i;/\/<-/<ir at 4 «riUb« amdi (HHter 

than  that  at  any  of  the  other  points ; 


thus  4/ 
bfidgeW 

lo  normally  ac:i^ 


026 


0-24 

0-65 


0'I2 
0-85 


0-18  sec, 
o  »3  H 


-wc^,  in  which  the  disturl«ance  i<  first  seen 
about  asixth  ol  .1  secomi  alter  mechanical  stimulation,  the  excursion 
atLiins  Its  maximum  m  about  one  second,  and  the  whole  disturb- 
ance Is  over  111  atiout  two  seconds  after  the  excitation,  .so  that 
the  electrical  dislutlance  is  eiuirely  over  before  the  mechanical 
effect  begins,  ai.  l  dnist  [utntiy  occuis  in  a  period  which  in  muscle 
is  called  the  ixrii^l  ol  latent  .stimulation. 

All  these  pel  lods  are,  however,  very  niuth  modified  by  tctn- 
peratuie,  being  shortened  if  tlie  temperature  Li  raised  (wilhiB 
certain  limits),  and  lengthened  il  (he  tcniperatute  falls. 

The  following  is  one  of  several  lablei  given  in  the  paper, 
illustrating  the  efiect  of  tcmpcratiue  ou  the  uenods  of  delay, 
nexianm  and  total  dutatioti  trf  the  dcctrkal  datafbaace  : — 
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THE  SPONTANEOUS  GENERATION 

OUFSTION^ 


A  T  the  meeting  of  tbe  French  Academy  of  . 
'  ^   Jitnoaiy  J},  M.  BMewr  Nad  tbe  Mlowiaff  rquly  to  Or. 

Uastian  :  — 

Dr.  llastian,  in  reply  to  the  eommonication  which  I  made  on 
Jaiiu.iry  8,  along  with  M.  Joibert,  addressed  to  the  Academy 
last  Monday  a  long  note,  in  which  he  still  contrives,  1  think,  to 
elude  the  main  [loint  of  the  debate.  In  our  communication  of 
January  .S  Il.ere  was  one  word  of  prime  significance,  /«fr /vtoih  ; 
but.  what  IS  sur]nisin{',  in  the  reply  of  three  pages  of  Dr. 
Ilistian  there  is  not  even  allusioa  aiada  tO  tint  IVMIltiHull  of 
purity,  which  was  everything. 

I  shall  make  a  new  attempt  to  recall  the  English  servant  to  fbe 
criteiion,  from  which  he  cannot  escape,  do  what  he  will. 

The  discuss  in  was  raised  by  his  statement,  that  a  solution  of 
boiled  polaUi  caused  bacteria  to  appear  in  sterile  urine  at  50*, 
:il  er  il  had  been  added  to  ihe  latter  in  quantity  siilfieient  for 
exact  neuiialisation.  Dr.  LUstian  concluded  that  he  had  thus 
di>vovere  I  the  phy.'.ico-chemical  CTHdftittHl  flf  thp  ipflBtaaCOBe 
gciier.itioii  of  certain  bacteria. 

i  t.is  1.  my  reply  to  tho  leened  Loodoo  pfdeeeor  of .'patbo- 

logical  anat  omy  : — 

I  defy  Dr.  Hastian  to  n:ila  n.  in  presence  of  competent  judj^es, 
the  result  to  winch  1  have  relcircd,  with  sterile  urine,  on  ttiesole 
condition  that  the  solution  of  potash  which  liecii.il  >)5  l  e  pure, 
i.t.  made  with  pure  water  and  pure  potash,  both  free  from  oigpuic 
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antter.  If  Dr.  Bastian  wishes  to  on  a  wtalioa  of  impure  poUtb, 
I  fiwfy  rathorite  him  to  take  any  ia  the  English  or  any  othtr 
Fhanaaoopaia,  being  diluted  or  eoactatnled,  oa  the aole  con- 
ditioD  that  that  solution  shall  be  laiaed  linfiwitaml  to  lio^fcr 

twenty  minutes,  or  to  130*  for  fif*  miwrtcai 

This  is  dear  enough,  it  HIBII  to  nc^  WoA  Ofi  BUtfaa  WiU 

understand  me  this  time. 

The  following  rtply  to  Ui*  above  wis  read  at  the  Aeadcnjr  en 
Febnuqr  12 :  '— 

At  the  Uamct  of  January  29,  M.  Pasteur,  ia  Kply  to  a  com- 
niuitcaUon  which  I  had  made  at  the  prcrioua  tfame,  challences 
me  to  cauie  sterile  urine  to  ferment  by  the  addition  of  a  suitable 
quantity  of  iiqwr  potassa,  "  en  the  lole  coadition  that  thia  solu- 
tion shall  be  raised  beforehead  to  \Vf  far  tma^  mioales, 
or  to  130"  for  five  minutes." 

In  order  that  M.  Pas'eur  may  not  a'tiibute  to  me  the  least 
desire  "  to  elude  the  mMn  point  of  the  debat'',"  and  also  with  tbe 
view  of  tcstifyiii);  (he  respect  which  I  consider  due  to  the  opinions 
of  so  di<tingui!>hed  an  investi(;atnr,  I  hastened  at  once  to  ack-'ept 
liis  challenge.  Durinc  the  ll^t  week  I  hive  repeated  my  experi- 
menlSKvenal  times,  and  with  a  degree  of  precaution  going  much 
beyond  the  severity  of  the  conditions  prescrihctl  by  M.  Pasteur. 

I  repeated  them  at  first  with  liquor  polassx  which  had  been 
pceviuusly  rased  to  //ii  C.  for  sixty  mintitts,  and  aflcr- 
.warJs  with  liquor  po'a^i.c  which  had  been  raised,  in  the  same 
aanner,  to  //o*  C.  for  /:ci-n/y  h<>uri.  The  results  have  been 
altogether  similar  to  those  produced  upon  sterile  urine  by  liquor 
pota'Sjc,  which  has  been  raised  only  tu  100",  when  added  in 
suitable  quaiitity  ;  that  is  to  ■^xf,  in  twenty-four  to  forty-di^kt 
hours  tht  urine  Jtiis  in  full  fermentation  and  nvaimeil  wit/i 
bfttirria.  The  specimens  of  urine  employed  had  a  specific 
{•ravity  rangin):;  from  1,020-1,022,  and  they  reqrfied  aiMMt  3 
per  cent,  of  liquor  potas»,i'  for  neutralisation. 

If  M.  PA<tcur  hat  found  himself  unable  to  renounce  his  inter- 
pretation of  my  experiments  on  account  of  "la  preuve  mani- 
Ir-ic,"  vvhii  h  !  tmve  cited  in  my  Lost  r  im'minication  (p.  iSgof 
ihc  Comff.  /•'.■»; J.  I,  I  hope  he  will  frankly  accept  the  disproof  of 
his  vicwi  furn;^hc^l  by  the  experiments  which  I  have  now  the 
honour  ol  cii  nniuniLiiinij  to  the  Academy,  and  which  have 
been  [na  'c  in  aiLCii^ance  of  hi>  own  challenge.  These  expcri- 
neats  I  hope  in  a  short  time  to  repeat  before  competcot  judge*. 

Vrrbai  Rtply  tf  M.  Pasttur. 

I  ihank  I)'.  Bastian  for  having  accepted  the  itroposition  which 
I  mailc  to  him  at  the  sAinct  of  the  20th  of  January.  In  conse- 
quence, I  have  the  honour  to  beg  the  Academy  to  appoint  a 

Lo;nmi>.sion  to  report  upon  the  faut  wliich  IS  under  d-scussiun 
between  iJr.  bavian  arjd  Iny^LIf. 

I  ho- e  th.u  Dr.  I'^jbtian  will  seek  to  induce  the  Koyal 
Society  of  Liindon,  of  which  he  ii  a  aMtobcv*  to  aaBriBaie  a 

commission  lor  the  same  ptir]iase. 

At  the  shncc  of  February  19.  it  was  announced  that  MM. 
Duma!>,  Milnc-t'lwar.ly,  and  BiJU^Mi'.;;a'.il'.  have  been  appoimcil 
to  con&titute  a  commission  charged  to  express  an  opinion  on  the 
fact  which  is  aader  diMMrioa  beMMn  Dr.  UMkm  md  M. 
Pasteur. 

OUR  ASTRONOMICAL  COLUMN 
Thi  New  Com  et. — Elements  of  the  new  comet  calculated  by 
Dr.  Hartwig  of  Strasburg  from  observations  to  February  15  are 
alouMt  idcstical  with  tboae  givea  ia  this  colwaa  last  week. 
Observatioas  have  been  made  at  Berito,  Copenhagen,  Leiptic, 
Lund,  Paris,  and  Strasbur;^.  On  the  i6;b  the  comet  appeared 
to  the  unaided  vision  a  little  brighter  than  the  well-known 
daster  in  Hercules,  and  in  the  teleMope  presented  itself  as  a 
iDoad  aabokaitj,  tea  aifaiatcs  ia  diaatetcr,  with  a  small  ceatial 
andeos :  this  appaieat  awasoi*  eorwapoads  to  a  nal  diaaMtcr 
of  77,000  miles. 

The  following  cphcmcris  for  every  second  midnight,  Green- 
wich tioie^  may  faciliute  observations.  The  intensity  of  li^ht  is 
antumfd,  as  usual,  to  be  represented  by  the  reciprocal  of  the  pro- 
dttctafthaaqaaiaof  tbediataaeeaftom  the  earth  and  sua:  it 
wiU  be  remarked  that  on  the  last  date,  the  degree  of  bsightaea 
is  only  one-sixth  of  that  on  the  first  date  of  tbe  ephenoiit— 

'"  Oa  tii«  Kertn-atadoa  «(  Viiaa  i  Npiy  (0  IL  Pswam.*  By  M.  H» 
Cbarlioa  Bastian. 


Noftli  PoUr  DiHaaes  tam  laleaiiir 

^—  .       Distance.,      thsKMh.  arUght. 

3  •  3  39*5  ••  h  "  0"6i3  ..  2  06 

S  •  3  Si  t  •••  29  56  ■•  «-59 

7  •  J  S9  S  •  32  II  ...  ©ISi  •••  "'as 

9  ...  4  5-8  ...  54  4  ...  o-8a6  iw 

II  ...  4  n  o  ...  .15  38  ...  089*  ...  oil 

13  ...  4  is-2  ...  36  59  ...  0970  ...  0-67 

15  4  W9  •••  38   8  ...  1-0(3  ...  0-56 

17  4  aa-a  ...  39  9  ...  fii4  ...  0-47 

19  ...  -t  251  ...  40  I  ...  1185  ...  0-39 

9\  ...  4  27  8  ...  40  47  ...  1-256  ...  0  34 

The  V.\RiADi.E  ST.VR  T  Cokon<«  Borealis.  — In  No.  2,118 
of  the  AUrmttmuht  NaekrkhUmt  Prof.  Schmidt,  of  Athtat, 
pnbllshct  namenms  comparisons  of  the  brightness  of  tMi  star, 
the  so-cal!e<l  Net  a  of  1S66,  with  a  neighbouring  star  which  he 
satisfied  himself  is  not  variable,  and  finds  that  during  the  period 
1 866- 1 876  there  have  been  fluctuations  of  brightness  exhiUtiog 
a  certain  legalarity,  from  which  h«  dcdaccs  the  awtt  prabaUe 
period  937  days.  Prof.  SchSofdd,  at  Boaa,  baa  alw  Doted 
these  c'i.in;;f  s,  and  has  determined  the  times  of  maxima  nt  which 
the  star  varied  from  7  8  m.  to9'om.  T  Coionie  therefore  exhibits 
a  similar  phenomenon  to  that  already  remarked  about  1)  Aigns, 
"  Nota  Ophinchi,  1848,"  and  the  Star  whidt  ia  almoat  predself 
ia  the  position  of  Tjrdm  BrahePli  famom  ot4«et  of  IS7S. 

The  Radcliffe  Observations,  1874. — With  the  marked 
rcgolariiy  which  disUngoisbes  the  paUicatioa  of  the  Oslbid  ob> 
lervatkms,  tbe  RaddHfe  obaerw  has  just  drcalated  the  thii^ 

fourth  volume  of  the  scries,  c  intaining  the  observation^;  niadeia 
1874.  I  he  usual  cuntentii  of  the  handsome  oc;avo  :>o  )>unctnall|r 
presented  to  us  by  the  Rev.  K.  Main  arc  too  welt  knowa  tO 


require  any  detailed  acoonot  here.   The  heliometer 
chkflfcmplofcd,  a*  before^  hi  fhc  aauaiimeBt  of  a  adacHd  lilt 

of  double-stars,  a  number  of  whidi  WCia  also  observed  for  poxi- 
lion  with  the  meridian  circle.  Obaerrations  of  shooting-stars  in 
the  year  1876  are  included  in  this  volume,  with  the  view  of 
placing  them  early  ia  the  hands  oi  those  who  are  interested  ia 
the  Ma^  «f  malaorie  astRMMMBf. 

We  believe  we  are  correct  in  stating  that  the  next  votaiM  wiU 
contain  obtenrmtioes  of  the  solar  spots,  oommeaced  at  the  Rad- 
lIiiTi?  Oij^ervatory  in  1875,  Md  which  wiU  thmfan  ba  a  acw 
feature  in  the  publicatioo. 

DuK  Ecnr 'Obsirvatort  PaiucATiONS,  Vol.  i.— The 

difficulty  of  procuring  Stnive's  great  work,  the  "Mensur.c 
Micromctrice,"  has  suggested  to  Lord  Lindsay  the  formation  ot 
a  luamiaiy  of  the  measures  of  double-stars  coalaiaed  ia  it  ia  a 
ooarenicBt  and  portable  fgia^  which  has  been  preMBtod  to  the 
aatranomieal  wmld,  aa  the  lint  vchnae  of  publicatloas  of  fha 
Dun  Echt  Observatory.  The  positions  of  the  stars  are  brought 
up  to  1875  ;  in  the  text  Struve's  first  epoch  is  given,  tbe  lubie- 
quent  ones  beii^  added  in  foot-notes^  or  ta  the  case  of  binaries 
and  other  itanfrcqaciitlrobaervrd, in  aaappoMlix.  Thabigheit 
and  lowest  powcn  ued  ia  the  meaiuwi^  At  awgallndea  aad 
colours  of  the  components,  and  the  pa^e  of  tha  flti^na!  work, 
where  the  measures  arc  to  tK  found,  arc  incloded  ia  tbe  sum- 
mary. 

There  can  ha  ao  doubt  that  Lord  lindsaj'a  volame  will  ba 
weieoawdbjrahigaiiamberaf  aaitaanb  who  an  irtwaatadhi 

double-star  astronomy,  but  to  whom  Struve's  great  worit  is  diflS- 
culi  of  access,  to  say  nothing  of  its  awkward  size  for  frequent 
use,  when  obtained.  The  transcript  and  reduction  of  places  from 
l8s6  to  l87ji  appears  to  have  been  made  with  great  car^  aa  we 
areaUatotaM^franaamiber  of  ouea  enmrnad  hichribg 
instances  where  the  variation  of  preoesaiaii  haa  rcftaired  to  be 
Liken  into  account.  That  equal  care  has  been  exercised  in  the 
correction  of  the  press,  is  also  apparent,  and  as  an  admirable 
qtecimea  of  astronomical  typography,  Lord  lindsa/a  svaunaiy 
«ribe«'liMmllkNMiilen'*iai  ' 
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From  the  absence  of  a  publUhcr's  name  on  the  titlc-pajje,  it  is 
to  be  inferred  that  it  has  been  I-ord  Lindsay's  intcntiun  to  circu- 
late hi*  volnme  printely  amoogit  aitronoraen ;  ud  we  know 
that  fhii  has  hMn  done  to  •  iMMt  Ubenl  extent :  ttill  time  must 
be  many  persons,  unknown  to  the  author,  who  wouH  k'^i'")' 
prnvidc  themselves  with  so  unexpcctcfl  and  useful  »n  mldiiinn  to 
aslronomica!  literature,  an<l  wc  woul'i  sug^jcst  whether  it  might 
not  be  desirable  to  place  ibis  volume,  which  appear*  to  be  in- 
tended as  die  pieewaor  of  •  aerie%  on  nh  to  the  aatroooBiic*] 
pablic. 


NOTES 

The  Italian  Scientific  Atsociition,  or  Society  of  the  Forty,  ho* 
eonfened  oo  Sir  William  Thomson  the  prize  inttituted  bjr  Carlo 
If atteoed,  for  the  Italian  or  IbnigBer,  who,  bjr  hb  writfaifi  or 

diicoveries,  hait  contributed  most  to  the  advancement  of  scienob 

At  the  aanoal  rocetipg  of  the  Geolog^  Society,  the  W<d> 
hatoB  Gold  Medal  was  pvcscated  to  Mr.  Robert  Mallet;  F.R.S., 

and  the  proceeds  of  the  WoiUaston  Donatinn  Funrl,  to  Mr.  K. 
Elbcridgc,  jun.,  F.G.S.  5  the Murchisun  Meilii  to  I\cv.  W.  B. 
Clarke,  F.R.S.,  Sydney,  and  the  proceetls  of  the  Murchison 
ecological  Fund  to  the  Rev.  J.  F.  Blakc^  F.G.S. ;  the  Lyell 
Medal  and  port  of  the  Lydl  Fend,  to  Dr.  James  Hector,  F.R.  S., 
New  Zealand,  and  the  balance  of  the  Lyill  Fund  to  Mr.  W. 
Penfielly,  F.R.S,;  the  Bjgshy  Medal  to  I'rof.  O,  C.  M*r»h. 
F.G.S.,  YaleColIeBaiU.S. 

TiiF.toial  cxi:enditureon  the  new  building  at  South  Kensington 
for  the  reception  of  the  Natural  History  Collections  now  in  the 
r>it:iih  Muscurn  is  stated  in  the  new  Civil  Service  F.stimiUes  to 
have  been  206,472/.  up  to  September  30  last.  A  ftuthet  sum  of 
36,6501'.  b  required  to  cany  on  the  work*  np  to  the  end  of  the 
present  financial  year.  This  amount  has  been  already  voted. 
The  proposed  vote  for  the  prtsent  financial  y^ar  1877-7S  is 
70,000/.,  leaving  the  amount  of  81,878/.  neocasaiy  to  complete 
the  building,  the  total  estimate  baring  been  395»oocWL  We  ma>- 
remark  that  it  is  not  cmly  in  this  conntiy  d»t  a  new  Mttsevm  oi 
Natural  History  is  in  progress.  V.oth  at  r.rris  and  at  Berlin  the 
present  buildings  for  the  National  Museum  are  found  to  be 
too  (mall,  and  laife  sninB  an  to  be  appropriated  to  their  noon< 
•traction. 

TiiK  new  Civil  Service  Estimates  also  contain  an  account  of 
the  proposed  expenditure  on  the  working  out  of  the  eotleciians 
bran^  faaae  fay  H. M.S.  OaUH^^  which aaonMa  nhotidMr 
to  4,000/.  or  fliis  1,560/.  is  to  be  devoted  to  **sahtbs,"  Soc/. 
to  "piece-work,"  l,200/.  to  "plates,"  240/.  to  "travelling 
•xpcnscs,"  and  2aa£  to  "atocei."  The  salary  of  the  director  is 
to  be  soat  per  annuB,  that  of  Ua  dief  aaiiitnt  400^ 

In  the  Civil  Scisicc  r. -tiir.a!i.:s  for  the  present  ycrir  undct  lli'^ 

head  of  "  British  Museum,"  it  will  be  foand  that  800/.  are  as^cd 
for  in  aeqnisitiflBs  In  the  Departnent  of  Minnaloigy,  801A  for 
FostUs,  1,900^  for  Zoological,  and  400I.  for  Botanical  qwchnen*. 

At  the  same  time  it  may  be  noted  that  the  sum  of  10,000/.  is  to 

be  devoieil  to  tile  |iurchase  of  printed  book  -,  ,  1  'iiaii;1i  copies  of 
all  books  published  in  the  United  Kingdom  are  funiished  gratis 
to  the  Mnasom. 

PBOF.  Alfred  Newton,  F.R.S. ,  Im  l>eca  dected  to  n 

Fellowihip  at  Magdalene  College,  Cambrid^'c. 

The  death  is  announced,  at  the  age  of  seventy-six  yean,  of 
Admiral  WOkes,  of  the  U.  S.  Navy.  Probably  our  reader*  will 
Iwttcr  leeafnise  him  under  the  name  of  Commodore  Wtlkei^ 
aeeeoMBanlsrof  the  welI*known  U.S.  CKploring  expedition  of 
1838-42,  the  results  of  which  were  of  great  scientific  importance. 
Wilkes  was  the  author  of  a  worii  oa  ibe  Theory  of  Wind*.  He 
was  the  same  WilhH  wko^  by  Ui  coadMt  is  the  Kaaoa  and 


Slidell  incident  of  the  American  civil  war.  neiriy  caused  war 
between  this  eonntiy  and  the  United  States. 

Porgesdorff's  Annalen  will  \\c  c  intiti':eil  iin>?-r  the  c  ii'or- 
ship  of  Prof.  G.  Wieilemi.:  1,  i.i  I^ipsic,  wh  )  is  already  the 
editor  of  the  supplement  (Z/«i^/<i//<r),  and  Prof.  Helmboltz  will 
join  him  in  Itis  new  task.  The  old  staff  of  contribotora  have 
deebitd  thefar  wHSngncss  to  oontfaine  the  pnblicatioa  of  diair 
researches  in  the  Anm^tn. 

At  the  Royal  Geographical  Sode^  on  Monday,  papers  were 
read  "On  his  recent  journey  to  \jix  Nyas^a,"  by  Mr.  E.  D. 
Young,  R.N.,  and  an  "  Examination  of  a  route  for  wheeled 
vehicles  between  the  east  coast  of  Africa  and  Ugogo^"  by  the 
Rar.  Roger  Price. 

Mr.  I..  IlF.^i.mitRonT,  of  Bas'.ro|.,  Tl  h.i^  V>ccn  en^jaged 
since  1867  in  making  collections  of  the  reptiles  and  insects  of 
that  district 

Prof.  Ki  ndt  has  bean  diOMn  Rector  of  Slmabais  Unl> 

Yersity  for  this  year. 

Prof.  SciiWENnsNEK,  of  Basel,  has  ben  Cllled  to  the  duir 

of  the  late  Prof.  Hofmeister,  of  Tiibingcn. 

We  learn  from  Helsingfors  that  M.  Henez  has  returned  from 
his  travels  in  Russian  Lapland.  He  has  been  studying  the  little* 
known  langM^fc  of  the  Lapps  on  the  Mtnmanik  peninsula 
Besides  a  coHeetion  of  Interesting  ethnotogtcal  data,  he  has 

brought  with  him  a  complete  iraiislntion  of  the  Compel  of  St. 
Matthew,  which,  we  believe,  will  be  pabUsbed  by  the  English 
BlUe  Sode^  hi  Rnanan  type. 

Wa  notice  an  intere^tir.,;  R>l^sian  monojjrai  h  by  M.  MaliciT— 
"  Anthropological  Sketch  of  the  Bashkirs,"  —  which  has  appeared 
in  Kazan.  The  author,  who  was  sent  to  the  Orenburg  Govern- 
ment by  the  Kasi^i  University,  to  collect  sknlls  of  fiashkira*  and 
spent  some  time  among  this  people,  gives  a  mmber  of  anthrapo* 
li  1;  C1I  measurements  of  men,  statistics  as  to  births,  and  various 
interesting  information  on  the  present  state  of  the  Bashkirs, 
their  rapid  teessaie^  their  eMtooH^  nliglen,  te,  and  diae— es 
their  future  prospects. 

Tb>  GoUu  announce*  that  the  Moscow  Sodety  for  Promotiqg 
the  Devdepmant  of  Rnasisn  MaHne  Ttede  will  eoadnne  neat 

year  the  exploration  to  the  Gulf  of  the  Obi,  and  al.so  build  some 
vessels  for  exporting,  in  1878,  various  merchandises  from  the 
Obi  into  Furope,  especially  of  ship-bullding  wood  to  Fngland. 
M.  Dahl,  a  teaclicr  at  the  Gainag  Marine  SduxU  ia  Livonia, 
with  some  of  Us  pnpik»  wDI  be  fotrasted  with  tUs  task. 

SoMF.  difficulties  have  been  met  with  in  the  advance  of 
Potanin's  expedition  in  Western  MoagoUa.  When  paasiag  fay 
the  cement  of  Shara  Samson  the  membeis  of  th*  expedMen 
were  assailed  by  the  monks,  and  stndertt  Posdn^lf  and  the  inter* 
preter  received  severe  injuries.  Nevertheless  Potanin  continues 
to  adnmoe  btto  the  interior  of  th«  eoontiyk 

TitE  occurrence  of  gold  disseminated  in  small  quantities  through 
the  older  geolopcal  formations  of  Australia  lias  been  known  for 
many  years.  But  Mr.  C.  S.  Wilkinson,  of  the  Geological  Survey 
of  New  South  Wales,  has  observed  wliat  seems  to  t>e  a  new  fact, 
that  gold  in  sufficient  quantity  to  tie  wortt  asiring,  ocean  in  a 
coiigloinerato  bakMfbig  to  the  roai.measwM^  aad  dmt  the 
alhivial  goM  of  the  Old  Talla  wun^;  diggings  hus  bcett  deiifcd 
from  the  waste  of  these  conglomerate'.  He  juitly  points  oat 
that,  apart  from  the  scientific  interest  belonging  to  so  veoemble 
an  aurilerons  allnvium,  considerable  commercial  impestaiioe 
attaches  to  its  discovery,  seeing  that  the  coagiomemtee  any  now 
become  a  new  source  of  supply  for  the  piedoos  metal.  At 
Cloujjh's  Cu'.ly  tl'.e  ;i  tual  conglomerate  is  now  being  worked, 
and  yields  from  1  Uwi.  to  15  dwts.  of  gold  per  ton,  and  noggets 
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Pkop.  W.  H.IFLOWKR,  F.R.S..;wUl  commence  hii  oomw  of 
HaBterlu  LactimBtdielUiyilColl^Bvaf  StnseonilBlJiMolii'fe 

Inn  Fields,  on  Friday,  March  9,  The  Icct-.ur?,  riinc  in  number, 
wiU  be  delivered  on  Mondays  Wednesday-;,  ajiJ  1  ndays,  :.t  four 
o'clock,  the  subject  being  "The Comparative  Anatomy  of  Man." 
From  (he  ptMpectu^  we  Icftm  that  after  tmtias  o(  the  mia* 
tioDs  in  Ac  hwmoi  eitanMl,  dcnlel,  mmI  orteotogieel  dimetew, 

Prof.  Flower  will  discuss  the  methods  of  e-t!mntinf;  the  capacity 
of  the  skull,  craniometiy,  and  ihe  ]  t-cul.;i:ii ics  uf  the  brain.  Il 
U  worthy  of  remark  that  anyone  anxi  to  .T  trnd  these  lectures, 
if  not  oonocctcd  with  the  College^  will  be  allowed  to  do  to  upon 
appHcatiim  for  %  eaid  of  adaiibiloo. 

Till  Associ.ition  of  German  oatnraliiU  meets  et  Manichon 

September  18,  .intl  not  in  Feiiaiary,  as  st-ifed  in  a  recent  number. 

We  arc  glad  to  be  .ibic  to  st.itc  th.it  a  I'lual  settlement  hat  been 
amoged  between  Mr.  Floyd  and  the  t  rtutees  of  the  late  Ife  Udt** 
legacy  oa  the  mie  hand,  and  Mr.  Lick,  (be  an  of  Ike  lautor 
and  the  other  idatf  vet  on  the  other.  Alter  a  dedwHon  of  about 
200,000  dollars  the  whole  of  the  esLifcs  will  be  reserved  f  r  ihi; 
eoda  proposed  bjr  Mr.  Lick,  the  father.  The  sura  so  secured  for 
•ckniific  psrpoaes  amomiti  to  a  liute  kn  than  three  nilKaB  of 
doOaA 

TUK  Fteoch  Society  of  Aerial  Naviigatioa  has  published  a 
cimlar  Katfam  that  owing  to  htenMl  diCcnUief  fh«  naectingi 

are  suspended  up  to  May  i.  Anoihir  society  was  established 
by  French  aeronauts — who  e  caiied 'roffl  Paris  by  balloon  duiinj; 
the  ;ie^t;— latt  April  and  is  called  the  School  of  French  Aeronauts. 
Thc7  coo&ne  ihemtelTei  to  practical  cads^  devoting  themselves 
cxdiuiveljr  to  the  aw  of  haOoons  for  acieatUic  pwpoaea. 

K  Ntw  aeronautical  periodical,  VAeroilat,  lias  been  publiilied 
in  Fkris  by  M.  Achille  RooUnd,  seetetaiy  of  the  School  of  Fiench 
Aifrananla.  Itiato  apfiearfkieellnie»«iUDtk,MidtocaBlala 
a  tnmaaiy  of  all  aeronantic  mm. 

Tki  DmslHuam  a  the  name  of  »  jonnd  published  as  the 
organ  of  St.  Chnd^  Cdlcge,  Denstooe,  Uttcscler.  It  devotes 

"GlOLor.ICAI.  Timr"  wfl,  the  subject  of  the  i  rfsidential 
mMnaiofMr.  T.  MeUaid  Kcade  to  the  Liverpool  Geological 

Sock^,  and  wbicb  hna  hen  pnbBtked  in  •  M|Mn(e  fann. 

Newman's  Enlomologul  now  appears  as  The  £mtom«logUtf 
and  several  new  features  have  been  added  which  will  inmaic  its 
acicntifie  vahM. 

A  M  ECIAL  committee^  intruted  with  the  ehbontion  of  a 
scheme  for  the  wpseaentntin  of  Roaiian  gardening  at  the  Paris 
EiUUlin  of  iS79»  has  han  afpolatad  by  the  Rmsin  Society 
of  Gaidening. 

By  order  of  the  Lord  President  of  the  Council,  a  letter, 
written  by  Mr.  Andrew  Murray,  on  Injurious  In^ecu  has  been 
sent  tu  the  ."Secretaries  of  the  A[;ricultural  Societies  of  England, 
Siotland,  and  Ireland.  Mr.  Murray  propcsca  a  method  of 
Msnping  out  tbcw  inaseb  which  la  worthy  of  being  tried. 

Dt.  Petermann  has  just  publisbed  an  indes  to  hlsjWSf^ 
iMftrngm  for  the  period  betwen  1MS-1I74.  This  will  be  of 
great  value  to  geoeraphers,  and  its  value  if  orach  enhanced  by 
two  most  in^'cniously-con&tructed  index-maps  which  show  the 
varions  parts  of  the  earth  that  have  been  mapped  in  the  Mi/- 
tMiUmmgim  during  that  period,  and  in  n  simple  way  indieal* 
whero  the  SMp  will  be  Ibnnd.  Bcaides  •  gnemi  faideR-map 
there  are  naps  of  -fhe  varioos  Ctetinents  and  of  the  Arctic  and 
Antarctic  regions.  By  differently  coloured  lines  the  .-icale  of  the 
special  map  referred  to  is  shown,  as  also  iu  character,  whether 
ontline,  topographical,  pby deal,  or  geologicaL 
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A  MRiioaiAi.  to  Loaanoioff,  erected  in  fhn  squave  of  tht 
Uulviiitty  of  Moseow,  was  nvelled  on  the  annivonary'^ay  of 

the  University,  January  24.  Thp  memorial,  which  was  erected 
at  the  very  moderate  cost  of  225/.,  collected  among  profcisors 
and  students  of  the  Mo&cow  Univeti>ity  (founded  by  Lomonosoff 
it  i7S5)i  i***>7  iDodest.  It  consists  of  a  small  bust  plaoaa  on  n 
Ugh  very  fibfai  pyramidal  pedestal  besring  the  kMOlplin  t 
"To  LomonosofT— the  Moscow  University :  year  1877."  In  an 
address  by  M.  SoIovieflT,  Professor  of  History,  he  briefly  sketched 
the  imjUiKc  (;iven  to  science  in  Russia  by  Lomonosoff,  and 
insisted  especiilly  on  the  importance  of  his  works  in  the  devo« 
lopment  of  the  history  of  his  nation.  No  referecM*  was  made  to 
the  task  performed  by  Russia's  first  physicist.  We  are  glad  to 
take  this  opp  'rtunily  to  say  that  It  b  a  gre-it  pity  thit  the 
Kusiiaii  learned  suLiciit  -.  liavc  not  yet  publishtd  a  c  il'cc^iuii  of 
the  woiks  of  LomonosulY,  all  the  more  as  many  of  his  wriiingi^ 
dispcned  in  rare  old  periodiesl^  are  now  totally  unknown  or 
foigottan.  This  n^lect  induces  us  to  think  that  Rtissiin  men  of 
science  have  not  yet  liilly  appreciated  the  depth  and  width  of  the 
pliys-ical  conceptions  of  this  remarkable  [diysiclit  of  the  past 
ctnlury,  who  nut  only  devoted  his  lime  to  the  study  of  the  most 
imjK.rUnt  questions  of  sstrouomy,  physics,  and  physical  geo- 
graphy (as,  for  the  tnaslt  of  Vcnus^  the  f  of 
ascending  warm  cnrents  in  the  atmosphere),  but  also  in  a  now 
forgotten,  but  able  pa])cr  on  the  Arctic  Seas,  expressed  himself 
very  explicitly  as  to  heat  being  but  a  mode  of  motion.  We 
think,  therefore,  that  a  complete  edition  of  LomonosofTs  works 
would  be  not  only  an  additkm  to  the  glory  of  the  science  of  the 
eighteenth  century,  but  also  a  moat  interesting  acquisitin  for  all 
those  who  are  interested  in  the  history  of  science. 

A  FARTV  of  the  Swiss  Alpine  Club  have  availed  tbemselvea 
of  the  prevailing  mild  weather  to  extend  their  ycaily  wfeMer 
excursion  in  the  mountains  as  far  as  the  Col  de  Palme.  They 
aossed  the  monntain-pasi  on  January  21,  ar.d,  after  many 
pleasant  adventures,  reached  the  hotels  of  the  Col,  which  wen 
so  deeply  buried  in  snow  that  the  way  to  the  rooms  had  to  be 
made  through  the  windows  of  the  first  floor.  Other  parties,  of 
Fiendi  and  Swiss  excursionists,  visited  about  tlie  saaaa  tiOM  the 
renowned  ardueological  ground  lying  in  the  Jura  betwen  Mont« 
lielli.irJ  and  rorrciitruy.  The  special  aim  of  the  excursions  was 
to  organise  a  scheme  for  a  1  borough  exploration  and  a  detailed 
anney  ol  theae  localities  to  be  undertaken  next  summer.  If  we 
tdn  into  account  the  imaeasa  number  of  cavei^  rocky  atris 
(shdten),  tumuli,  grava-walli^  opn  dwellfaig-plaees,  and  mega- 
lithic  stones  scattered  over  this  part  of  the  Jura,  and  the  itiange 
anomalies  olscrved  in  tbe  geographical  distribution  of  these 
remains  of  pi ehistorie  sun  (only  caverns  and  rocky  a&rit  being 
known  in  the  Sute  part  of  tbe  Jura,  whilst  tbe  French  part 
abounds  with  aU  kinds  of  remains  enrnnented  ahouek  wa  canaot 
hut  hojve  that  u  exploration  of  these  localities  iriU  naalt  Ib 
vaUi.iblc  contrlbntions  to  prehistoric  archeology. 

A  NEW  form  of  marine  sounder  has  been  described  to  the 
French  Academy  by  M.  Tardien.  It  conaisu  of  a  spherical 
envelope  of  caoutchouc,  a  few  oentimetres  fai  ttddcness,  com- 
municating with  an  iriin  reservoir  by  means  of  a  tube  of  small 
diameter  fitted  with  a  valve.  The  caoutchouc  envelope  being 
filled  with  mercury,  sny  Incrasas  of  the  exterior  pressure  makes 
a  cettahi  quantity  of  mereniypsm  into  tbe  inn  reservoir,  whcnec^ 
however,  it  cannot  return.  Wbn  the  appatatns  bas  ben 
lowered  in  deep  water,  the  weight  of  the  mercury  foun  1  in  the 
reservoir  enables  one  to  determine  the  pressure  to  which  it  haa 
been  subjected,  and  theieGN«  the  depth. 

M.  Felix  Pij^tkau  read,  at  a  Decent  meeting  of  the  fielgMn 
Academy,  a  paper  giving  an  aooount  of  the  journeys  of  a  targe 
number  of  Iklgiun  naturalists  during;  it  e  !ast  two  ccuturici.  This 
paper  is  now  published  sepai'ately  (Hayez,  finuscls).  and  con* 
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The  R«i.«ian  Govtrnment  having  refiwd  to  enact  a  law  by 
which  all  the  Jhfrfaiu,  or  ancient  and  prehisturic  gnivc- 
moimda,  so  nuBmos  is  Runta,  wonld  be  proclaimnl  the  pro- 
perty of  tlie  Mate,  a  prhrate  Mctety  h  now  in  wuf  of  fimBaiion 

f'lr  tlip  snii IP  imrpcv.  The  society  proposes  to  tnter  into  nego- 
tiation'; with  proprietors  of  Ism)  for  receiving  (rom  them  grants 
of  property  on  the  imrr^atir,  and  to  undertake  •OwMldSAMrfH 
of  systematical  explorations  of  these  mounds. 

Tim  D<m<(r  News  Matci  that  after  a  severe  snowstorm  on  the 
night  of  December  22,  1S76,  the  stin,  next  morning,  rose  clear, 
bat  the  air  was  filled  with  paiticlcs  of  frost,  the  refxaction  from 
ivUchaunedflieappeanuieeof  "modk  mu"  or  **am  does." 
FIr^  exteading  from  the  ran  right  and  left  was  a  circle  entirely 
aronnd  the  heavens.  Along  it  were  the  "son  dogs"  In  their 
usual  places,  with  extra  ones  in  the  OOtth-west,  souih-c.tsr,  and 
south-west,  being  directly  opposite  the  ran  and  at  right  angles  to 
fhat  Hnt^  '  A  mjr  Ix^it  ciidc^  like  a  oontinnotia  ndnboir,  vu* 
ronnded  the  sun,  at  an  angle  twenty  or  thirty  degrees  from  it, 
and  croasing  the  horizontal  circle  at  the  most  brilliant  of  the 
false  suns.  Another  and  similar  cirt  lo,  ai-.d  of  nbout  the  "-ame 
diameter,  occupied  the  zenith.  Thus  there  was  a  complete  circle 
mommI  tlie  barisoa,  and  twenty  to  thirty-live  dcgieet  above  ft 
two  complete  ralabow  circlca  of  exceeding  bri^htnea  end  seven 
"mock  sobs"  or  "sm  doga."  Tiw  ipoetade  lasted,  with 
dwBgiagcftct^  fBrtwoboaisoratofc. 

ArsTRiAH  census  statistics  show  that  cretinism  is  prevalent  to 
a  great  extent  in  the  more  mountainous  portions  of  the  empire. 
The  proportion  in  10,000  inhabit.mi-  40  in  the  Saliburg 
district,  i8'3  ia  Upper  Austria,  17  in  btyria,  10  in  Silesia,  7  6  in 
^^nl,  Ae.  As  yet  so  Instltiilloii  hae  bees  ptovidcd  by  die  state 
for  the  reception  of  the  unfortunate  victims. 

A  stRiBS  of  BcaMiemenis  of  the  calorific  intensity  of  solar 
tadaUeiis  nd  of  ttetr  absorption  bf  thetnnalilal  alaoiiifaeie^ 
has  been  lately  made  by  M.  Crova.  His  mode  of  observailioa  is 
described  in  the  December  number  of  the  Journal  dt  ffyiifi» 
H«  hH  eicertetiied  that  tbe  law  «f  tWTwriisloa  of  tedialioH 

aMfbeiepcesealadbjraBttpNHtoooftbeibim      ^^^^  ^ 

in  wWih  V  represents  the  calorific  intensity  of  radiations  which 
have  traversed  an  atmuspheiic  thickness  equal  to  jr  ,■  (?  is  the 
Bo!ar  constant  which,  in  the  author's  experiments,  is  represented 
by  nines  generally  snperior  to  two  units  of  heat  received  per 
minnle oaa  squaie eentimetie ;  a  and  t  are  two mnnetical  enn- 
stanf^  determined  by  the  position  of  tangents  to  the  curve  drawn 
at  different  points.  The  coeffident  of  transmissibility  of  the  radi- 
ations throuf;h  r.ri  nlmrr  jihriic  thickr.ts,  ri  in]  to  unity  vaiiD.l,  in 

the  circumstances  in  which  M.  Crova  measured  it,  between  about 
0*940  and  O'Soo^  aecording  es  the  atnospherfe  ttidcness  abcndy 

traversed  ^as  more  or  leas  considerable. 

MlNSRALOGisTS  havc  olten  been  troubled  lo  distinguish  with 
certainty  between  apatite  and  nephelin.  A.  Streng  communi- 
cates in  the  last  Mmtnhghihm  Mittknlun^tn,  a  simple  but 
secure  method  for  overcoming  this  difTicultjr.  If  a  drop  of  a 
contLiHiA'fd  soluliun  of  .immonium  mulytxl.itc  in  nitric  .icid  W 
placed  on  a  thin  section  of  an  apati:e  cry^t-il  under  a  microscope, 
tbe  observer  notices  quickly  the  foimation  of  a  circle  of  small 
yellow  crystals  of  ioM«0,  -f  P04(NH4)j,  cither  in  the  form  of 
regular  octabcdrops  or  of  regular  rhombic  dodecahedrons.  A 
second  teit  is  the  following.  If  a  drop  of  ulphnric  nci;!  he  added 
to  a  sectitm  which  is  already  partially  dissolved  in  nitric  acid, 
the  fornation  of  ciyatals  of  gypiein  is  easily  netietd.  Nephelin 
yields  negative  results  in  both  esses  ;  a  |>ositive  test  for  its  pte- 
ser.ce  consists  in  the  addition  of  a  drop  of  hydrochloric  acid  to  a 
thin  .section  m.iii  r  ilif  m  i  1  )  C.  pi-.  After  the  lapse  oi  a  few 
miantcs  the  formation  of  numerous  small  coloorless  cubes  of 
fUaride  it  qnite  poceptiblei    Thsf  result  fross  the 


decomposition  of  the  silicate  of  sodium  by  hydrochloric  acid,  and 
the  iasoinbili^  in  the  Utter  «f  tbe  salt  Iberaby  boned. 

Till'  PiiUtlin  of  thf  r.el:;inn  .-Xcadtmy  i  f  Siicnce  (voL  43, 
Nos.  9  and  10)  contiins  the  second  part  of  an  interesting  memoir 
by  M.  J.  riaieau,  "  On  Aocidentsl  or  Subjective  Colours.**  The 
author  had  advanced,  in  1834,  a  theory  for  tbe  eicplan.-it!rm  of 
the  subjective  colours,  and  especially  insisted  on  the  circum- 
st.inre  that,  after  having  looked  sonic  time  upon  a  coloured 
bo<ly,  we  nu  stly  do  not  see  the  true  complementary  colour,  but 
some  other  :  the  orange,  for  instance,  instead  of  a  pare  ydlbw, 
after  the  blue  ;  or  a  violet,  in.stcid  of  the  blue,  after  the  yellow. 
He  explained  it  by  supposing,  fimtly,  that  the  retina,  after  having 
received  the  impression  of  soire  colour,  romp?  immediately  into 
such  a  condition  as  if  ii  were  influenced  by  the  opposite  colonr, 
but  that  this  sid  jL-c-.ivc  impression  soon  disappean,  and  reap* 
pcaia  again,  alternating  with  reappearing  impressions  of  the 
primitive  colour  of  the  coloured  body ;  and  secondly,  that  similar 
phenomena  lake  place  also  in  space,  /..-.,  that  the  image  of  the 
coloured  body  on  the  retina  is  surroumied,  lirstly,  by  a  narrow 
strip  of  the  same  colour  as  the  body  (which  phenomenon  we  call 
irradiation]^  and  then  faj  a  strip  of  opposite  colour,  around 
which,  under  toine  circumstance',  may  reapi^ear  a  third  strip,  of 
tfic  enlou;  (if  tl'.e  I  mlv  t  nikcd  iqvon.  This  theory  havini;  been 
much  o])poscd  since  its  appc3r.ince,  es|)ecially  in  Germany  and 
England,  the  author  now  discusses  the  vaiioaB  obfaelions  nd« 
vanced  against  it ;  those  rcktive  to  the  first  part  of  the  theory 
were  tbe  rabjeet  of  the  first  fsart  of  the  memoir  (PttUrtin, 
vol.  39,  1S75I,  and  those  relative  to  i  :  ^ev-md  part  are 
dealt  with  in  tliis  second  memoir.  The  .nullior  begins  his  dis* 
cussion  with  the  objections  against  his  theory  of  inadiaiion, 
dealing  at  great  length  with  the  opinions  and  objections  of 
Helmholtz,  and  treating  very  skilfully  the  many  difficulties  of  the 
wh  'Itj  iiiieslion,  among  which  the  various  myopyof  the  obscrvtrs 
seems  to  be  an  important  one.  Further,  the  author  criticises 
the  theories  of  irradiation  advanced  until  now  (the  imperfect 
nceoaunodstionof  tbeeye^  its  spbericai  and  chromatic  aberration, 
and  the  diffractioa  at  the  borden  of  the  pupil),  and  concludes 
that  the  fact  that  t\\o  ne;t;hbouting  irradiations  may  niii'i:i!Iy 
neutralise  each  other,  would  alone  be  sufficient  to  condemn  all 
these  tbemies.  The  memoir  is  to  be  eontbrned. 


.\  r  .MTARl'ioN  hai  recently  been  made  by  Pr.  RuA' between 
the  indications  of  the  tbermomultiplier  and  the  radiometer.  Tbe 
two  iasttumenu  were  pfawed  side  by  side  in  the  cone  of  Hght 
admitted  through  an  aperture  of  a  board  from  a  gas  lamp, 
which  could  easily  be  regulated  and  kept  constant  for  soin» 
minute?.  There  was  a  glass  ili-c  in  front  i  t  the  ;)icimnpile.  In 
the  galvanume'er  the  deflections  of  the  needle  were  proportional 
to  the  deflecting  force  up  to  ei*.  On  tabnlalfav  deflections  and 
numbers  oC  rotatiaBf»  it  appeai»that  theur  product  is  very  nearly 
.n  constant  number,  warranting  the  inference  that  tht  vttotity  0/ 
r,'t,sti,<i!  of  the  Utile  -,i'heel  is  ini'trsdy  /  '  ^^  ilu'tii!  the  heat 
action  of  the  ffiirtraiin^  rays,  Thisconi'ittni  the  view  that  the 
turning  of  the  radiomtter  is  due  to  an  action  of  heat  myt  wUA 
penetrate  Uw  gUss.  "If  the  radiomelcr,'' ia)s  Dr.  Buff,  "is 
incapable  of  measuring  a  meduwical  force  of  light,  it  none  the 
less  wears  its  present  name  with  full  ri^ht.  It  is  .i  si>_i.ial  form 
of  thermometer,  only  exclusively  for  heat  rays  of  hij(b  refrangi- 
bility,  whose  heating  foree  is  pioportioni  to  the  velocity  of  ra(n> 
tion  of  the  wheel." 

Tub  additions  to  the  Zoological  Society's  Gardens  dating  the 
past  week  Include  a  Matige's  Dasywne  {Patywm  mmprii  Intra 
Australia,  presented  by  Mr.  Robert  S.  Cnig ;  a  Slinder  bitkd 
Cockatoo  {Litmetit  tenttiro.ftrit)  from  Au»trali;i,  prc^etitcd  by 
Mr.  Il.iitle  (1.  (Jol  i'-mid;  a  (  liiji.^n  .Sr  a  I  i^lc  {<!t-i,ii:,\u'tut 
aguia)  from  South  America,  presented  by  Mr.  C.  Clifton;  a 
's  AMsm  {CMfjutUt  ImabmlSi  ban  Meiieo^  pre* 
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Mated  by  Mn.  MbUmvs  ;  a  Cobbm  Katnl  ( Timmmmmku  atom- 
darms^  EuroptM,  [jnwutwl  by  Mr.  W.  W.  HnghM ;  a  Rough- 

legged  Tiuz/ard  {.irchibuteo  f.ii^rfiij),  I'.iiropran,  presented  by 
lady  Kunbury ;  a  P.n-srrino  Owl  {(rittiuuiium  f>aMrinum), 
Eoropean,  presented  by  Mr.  T.  W.  Evans ;  a  Btmbd  Wild 
Sb«ep  {Ovii  tmrrJUO  from  India;  »  Suiteata  {Smrieal*  umH) 
60m  SoBth  AiHea;  two  Bcantifid  Tknaheeli  {At^Metitt  pul- 
ckfrrimuA  from  Aifitralii,  i!i-pr-Mleil  ;  a  Common  Rattleoiake 
{Cnta/iu  durisim)  from  North  America,  purchased. 


SCrENTfFTC  SERIALS 

AwUriCiin  JourHal  of  Science  and  Arts,  Kclniai  v. — Astro- 
aonieal  observation-,  on  the  almosphcre  of  the  KocUy  Moun- 
talns  made  at  elevation';  of  fr:)m  4,500  to  1 1  ovj  let-t,  in  I'tah 
and  Wyoming  Territories  and  CoU)railo,  Ijy  I'l  ''.  l)rj|rcr. — On 
dinitroparadibrombenyt'ls,  and  their  ilciw aliv c-,  liy  I'r,  Austen 
(tecond  paptr:.  —  On  llic  (jrbit  of  l!;c  planul  L'rda  (1171,  1  y  C. 
II.  F.  Peters  -l'ti;Ki)ilii  cf  compensation  in  thronomctcrs,  by 
J.  K.  Janiti,  .M.I>.  —  N'ulcs  un  llic  Wsperlinc  strata  of  Virginia 
and  Wcil  Virginia  (c<  nclm  cii J,  by  W.  M.  Fontaine — On  the 
chemical  composition  ot  the  tlcih  of  lli.f,\:t}  us  ameruanus, 
by  k.  If.  Clii'tendcn. — Notice  of  Darwin  <jn  itic  effects  of  cross- 
•nd  self-f'criilisaiion  in  the  vegetable  kin>;dom,  by  A^a  Gray. — 
Mote  on  Murediitus  sfttitnu,  by  &  W.  Ford. — On  watcr- 

eouncs  upon  iMug  blaM»  by  EUas  Lew)*,  jtn. 

Ptggntderf's  Amtmtm  der  Pkysik  und  Cktnde,  No.  12, 
lS76b— The  ball  mppoited  oo  a  jet  of  water,  by  M.  Hagenbach. 
— Od  flaomcnm,  1^  M.  Lommel.— Electiromagnetic  properties 
of  oMloMd  clectne  carrcnU  (ooodaded),  by  M.  Schiller. —I'be 
thennomuUiplier  as  a  meteorological  inatrament,  by  M.  Buif. — 
On  the  temjneratiue  of  the  eleclrodea  in  isductioo  sparlta,  Inr  M. 
Henrig.— On  an  analogy  of  chRMHnide  to  the  oxides  of  the 
cerite  metab,  by  M.  Wernicke.— On  the  theory  of  oondensen, 
by  M.  Ann.— On  the  ratio  of  crass^contraction  to  loaeitadinal 
dilatation  in  caoBtdioac,  by  M.  Rdmtgeo.— On  electrical  ncura  in 
niid  insulatars,  by  M.  Holtz. — On  the  work  to  be  done  in 
Micnationof  a  given  space,  by  M.  Koli^ek.— Contributions  to 
history  of  naturu  acicnces  amon^  the  Arabians,  by  M.  Wiede- 
mann.— A  historical  note  on  Daniel  BemouiUrs  gaa  dwocy,  by 
M.  Berthold.  [With  tlxis  number  is  issued  No.  I  of  the  BA- 
UaUer.  It  contains  twenty-fiTe  abstracts  of  various  physical  re- 
searches that  have  recently  been  ptiMi^hed.] 

The  XiUurforsihfr  (I)cccm!)€r,  1876)  cur.;  .ins  the  t'lr.owing 
papers  of  intereft : — On  the  action  uf  caj  hl.iry  lutiCi  up  in  mer- 
cury, by  E.  Villari.  On  the  influence  of  water  ujKin  the  tcmjic- 
rature  of  the  Joil,  !iv  \ ..  Wi^Ilny. — On  Imion,  by  W.  liartpc. — 
On  the  dctcrmii.Ati  ,n  of  the  v.-ipour-dcnsi'y  of  s-ubstancca  h.uit'j^ 
a  high  IiihIiiij^-,,!  1:.',  hy  \'.  Meyer. — I  >n  the  );ola[i--.:'.t  (<ri  ol  | 
carljon  clcctroac.-.,  iiy  H.  I)uloiir. — (In  ;hc  relation  ol  the  orjj.ai 
of  siyht  to  the  absence  or  jire^encc  of  -ii^  il,  l  y  Herr  [oicjrh. — 
On  the  age  of  cells  and  the  pro!i/])Ui-m.t  currentu,  by  Herr  v. 
\'cs<iuc  Pultlingen. — On  syn.l 'LiJlism  (liic  ccliabiting  of  ditfercnt 
species  of  plants),  by  \.  li.  1  rajik. — Oa  the  periodic  ch.m^'c  in 
tlic  col  jur  of  a  I'l-;".-  Majoris,  by  II.  J.  Klein,  -  On  the  depend- 
ence uf  ll.e  rc^j'iration  of  plants  upon  tcnii>rraturc,  by  .Viloif 
Meyer. — On  the  fre<|uency  of  shootin^^-star-.  iiy  ]  F.  Scliiiudt. 
—  Un  the  intiucncc  ol  aarroui.J.jii;  Icrnptratuics  uijon  the  circu- 
ation  of  matter  in  warm-Uooded  animus,  by  C.  Colasanti. 

,  Fko.m  the  Virhandlungm  da  nahtrkisttuischtn  Vtrtins  der 
fttuiiisthen  Khtinlandt  und  Westjaltm  (32  Jahrg.,  Pait  2)  we 
note  the  (oilowittg  papers  -.—Section  for  geography,  geology, 
mineralogy,  and  palaeontology  :  on  the  meteorites  of  the  Natural 
Hiatory  Musetun  of  the  University  of  Bonn,  by  I'rof.  vom  Rath. 
— On  the  theoretical  conclusions  drawn  from  -omc  obscrvj'.tons 
made  in  a  i  baft  of  4,000  feet  depth  at  Sperenbcrg,  by  Prof,  von 
I.a<aulx.— On  some  fot&ils  from  the  Neanderthal,  by  Prof. 
SchaalThausen. — On  the  late  volcanic  eraptirm  in  Iceland  and  the 
ashes  fallen  in  Sweden,  by  Prof  vom  Kath.-'On  the  cause  of 
the  ice-peiiod,  by  Dr.  Mohr. — On  the  occurrence  of  olivine  in 
basalt,  by  Dr.  Mohr. —On  the  most  recent  eruptions  on  the 
Island  of  Vulcano  and  their  products,  by  Prof,  vom  Rath. — On 
the  systems  of  volcanic  ctevaates  in  Iceland,  by  Dr.  Gurlt.— On 
an  iavestigatioa  of  Westphalian  caves,  by  Prof.  SchaafThaosen.— 
On  the  oocsnence  of  lock  ult  in  the  Keoper  formation  near 
Hiinigsen,  by  Dr.  Gurlt. — On  remains  of  Vtrtfi>rala  from  gravel 
deposits  near  Porta  (Westphalia),  by  Herr  Banning.— On  iulga- 
titesi  by  Hen  v.  d.  Masck,— On  Coaw  fiahc*  from  Snmatn  nd 


from  Rinckhore.  near  Senderhorst,  by  the  samow — O  t  the 
thermal  sources  of  Oynhausen,  by  Herr  Graelf.— On  the  oiigiB 
of  and  changes  in  l)own«,  with  special  reference  to  those  of  the 
German  coasts  of  the  North  Sea,  by  Hirr  Borc(^rcve.— On  the 
geology  of  Eastern  Transylvania,  by  Prof,  vom  Rath.  Botanical 
Section  :  On  dichogamy  and  the  conditions  regulating  the  pro- 
duction of  blossoms  in  plants  which  b^'ir  fruit  periodically,  by 
Ilerr  Borggrtve. — On  the  forma' ion  of  the  primordial  tub^  by 
Ilerr  Pfcffcr.  — On  the  production  of  high  hydrosiatical  preisure 
through  endosmoiic  action,  by  the  same. — (Jn  the  fruit  of  llura 
erffiitans,  by  llerr  Andrac.  Section  for  .'Vnthropology,  Geology, 
and  Anatomy:  On  the  paUtes  oi  J'Uno,,itnj,i,  by  Prof.  Troschel 
— On  a  luminous  beetle  of  the  /*Ai  /  family  from  Java,  by 
Hea  Moknike.— On  the  fertilisatio  li  i  t;  ova  o{  Aratuida,  by 
Herr  Itertkau. — On  a  stone  sarcophagus  found  near  Sechtem 
(on  the  Cologne-Bonn  railway),  containing  well-preserved  red 
liair  of  reihli>.h  tint,  by  Prof.  Schaa(Th.tusen.  —  On  the  various 
views  of  different  naturalists  on  the  reproduction  of  eeU,  by  Prof. 
Troschel.— On  the  *j-called  Cribtlium  of  L.  Koch,  by  Herr 
Hcrikau. — On  smne  rare  and  remarlcable  Araekniiia  of  the 
khenish  fauna,  by  the  same.— On  stone  implements  and  other 
objects  f  jund  in  the  Klusenstcin  and  Martm's  Caves,  by  Prof. 
Schaaffhausen.  Section  for  Chemistry,  Tccbnolcwy,  PhysicSi 
and  Astronomv  :  On  the  separa'ion  of  ethyl-bises  Wf  means  of 
oxalic  elher,  by  Prof.  WaJlach. — On  converting  amides  into 
braoiddeit  by  V.  von  Riditer.— Oa  indium,  by  the  same.  —On 
some  experiments  with  hydrobenroines,  by  Herr  Zincke.— On  an 
apparatus  for  measuring  very  small  fractions  of  time,  by  Hezr 
Gicscler. — On  a  new  electro-dynamical  law,  by  Prof.  Clausius. 
Physiological  Section  :  On  the  functions  of  the  spinal  oo^l,  by 
Dr.  Frensberg — On  the  structure  of  the  tissues  of  blood-vesBcb 
and  the  innaniination  of  veins,  by  Ilcrr  Kuitcr. — On  santoalst 
poisoning,  by  Herr  Bins. — Oa  the  inflneoce  of  salicjiic  acid 
upon  the  bones,  by  Herr  Koitar.  The  wiaaiainf  ptpen  aia  af 
purely  medical  interart. 

Reait  fstihOf  ItaOanb  41  Stkmt  *  iHtav.  RendicoBti, 
December  28,  1876.— On  ■OBMdlARa^aqpationa  with  alee- 
braic  integral,  by  M.  Brioadd.— On  A*  dcetrie  theory  of  Uw 
radiometer,  by  lit.  FerriaL— Ob  tht  •ati'iKBMalativc  aettoo  «( 
boric  add,  and  iu  applicatiaB  in  ttenpnttici^  by  M.  PoUL— Oa 
the  tdtnibm  sty**,* new  wgiiteMe  paratiie which  basdevas* 
tatcd  omny  riee>licldB  of  Lombaidy  aad  fliB  Keynmc  dniiw  th« 
patt  year,  by  IC  Catnaeo.— Milmila,  a  atw  genna^  type  of  new 
tribe*  of  Polypodlaoete.— Graeoo^Iadfam  studies,  by  M.  Cantor. 
Relating  to  geometry,  algebra,  astronomy  ;  &c. 

M^  rpliohpsckfj  Jihthuch,  vol.  ii.  pait  j  — On  the  slruc.we 
of  the  skin  and  dermal  tense-organs  of  frotlcla  1 1'roteu*,  Meno* 
ponia,  l!ryptobranchus,  .Salamandrn  Tr1tr.11,  .Salamandrina),  by 
F.  Leydiff,  four  plates.— Un  the  metamorphosis  of  Lchiuras,  by 
W.  .S.iIeni.Uy,  four  stajjcs  fiijured. — On  the  exoslicleton  of  ti,he;, 
I  by  O.  llcrtwig.  I'.a.t  i,  >uity-eight  pages,  six  pUles,  rclatin;;  to 
Siluroids  and  Accipeiiscroids.  The  placoid  scales  of  Selachians, 
the  dermal  teeth  of  Siluroids,  and  the  dermal  scutes  of  Accipcn- 
seroids  are  shown  to  be  homologous. — Contribution  to  the  mor- 
phology of  the  limbs  of  vertebrate*^,  by  i'luf.  1;  ;;cnbaur. —Tlie 
most  ancient  form  of  the  carpus  and  tarsus  uf  Amphibia,  by  R. 
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Royal  Society,  February  8.— "On  the  Transport  of  Solid 
and  I.i'iuid  Partlctes  in  Smcr  Gam"   By  £.  FiaaUaad, 

FK-!^-  ... 

The  suspension  of  \ast  agytcgale  quantities  o(  solid  and  liquid 
particles  in  our  atmosphere  is  the  sulijcct  of  dailv  remark.  Cloud, 
fog,  aad  stnoke  consist  of  such  particles,  and  1  have  ici>catedly 
seen  at  a  distance  of  a  few  feet  abundance  of  snow-crystals  float- 
ing in  the  air,  when  t!ic  alim  iphcrc  was  apjiarcntly  perfectly 
clear  and  cluu  llc^s  by  placing  tlie  eye  in  shadow  and  then  look- 
ing into  the  sunshine. 

Prof.  Tynilall  li.is,  I  conceive,  proved  that  a  very  large  proper- 
tion  of  the  snsjx  n  kd  [i.u  iicles  in  ttie  London  atmosphere  consists 
of  water  am!  other  volatile  liquid  or  solid  m.itlcr  by  showing  that 
the  heat  ef  111.'. «'a;er  is  suftictent  to  ili-jsijialc  them.  That 
this  is  the  inie  explanation  of  tlie  ilisippearancc  of  such  particles 
by  the  application  of  a  niodcrale  def;rcc  o(  heat,  and  that  it  is 
not  caused  by  the  rarefied  air  from  the  !ieite<!  )>ody  ascending 
and  le.ivinj^  behind  the  suspended  niattci,  a  .,;^i;f.!t'l  iiy 
Tyadall  is,  I  tUnk,  conclusively  proved  by  experunenu  m  which 
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1  fottBd  ifaat  nupended  panicles  of  sal  ammoniac  subnded  in  an 
■taMplMmof  hfilnfeiaenB^tirieeMliut     ia  atoMiplwric 

air. 

Thus  an  atmosphere  fourteen  times  as  rare  as  ihat  f  L->nflon 
(ind,  as  I'ro'.  Stokes  remarked,  possessing  only  h.ilt"  the  vi;c  tsity 
of  airi,  btill  off  rs  sutt'icient  n-si  t.injc  to  the  suki.dincc  ul  minute 
susjien  led  piir^icles  to  prevent  them  from  Tilling  more  rajudly 
than  (jne  inch  per  minute.  Such  particles  c  iu!d  not  Ihercl'ore  be 
left  behind  by  an  ascending  cancnt  of  the  &ii£|uly  rarefied  but 
more  visoou  mir  piodaead  hi  buNHa  of  ICBpenInn  to 
looP  C. 

In  addition  to  these  aqueous  and  other  vul  itil»  particles  which 
disappear  by  a  gentle  heat,  there  are  ah^j  o'hcrs  which  C'.iii>.i»t 
partly  of  organic  aril  jjirtly  of  mineral  matters.  Hut  the 
rtrganic  seem  greatly  to  preponderate  in  the  air  of  towns,  because 
^uch  air  beeoMa  appirm^  pciteljr  dnr  ifler  it  has  been 
ignited. 

The  processes  of  fermentation,  putrefaction,  and  decay  afford 
abundant  evidence  that  zymotic  ami  other  living  germs  arc  jirc- 
sent  amongst  the  organio  p<irtlon  of  the  suspended  matters,  whilst 
many  analyses  of  rain-water,  made  by  myself  and  others,  «how 
that  the  vdu  of  sea- water  ai«  UUHIflt  tU  miMral COUtitMnU 
floating  in  the  atmosphere. 

Of  the  xymotic  matters,  iho-c  which  produce  discnse  in  man 
are  obviously  of  the  greatest  importance.  The  outbreak  of 
Asiatic  cholera  in  Southampton  in  the  year  1866,  for  lustaiice, 
w.as  traced  by  the  late  Prof  P.irkes,  F.R.S.,  to  the  dispersion 
of  infected  sewiiic  ihruugh  the  air.  Tlie  icvage  b.:cime  infected 
by  the  intesiiuil  discbaiiges  from  some  cholera  patients  who 
landed  from  ifae  PiUBwlar  lod  Oomtil  Onpuj*!  itMflBhip 
Poonah. 

In  thii  c^ase  the  dispersion  was  produced  by  the  pumping  of 
the  infecte<l  sewage  and  its  discharge,  in  a  frothy  condition, 
down  an  open  chanml  eight  or  nme  feet  long.  The  effluvium 
disengaged  from  this  seething  stream  was  described  as  over- 
powering, and  was  bitter  ly  c  rtnpUined  of  by  the  inhabitants  of 
the  adjacent  clean  and  airy  houses,  amongst  whom  a  virulent 
epidemic  of  Asiatic  cholera  broke  out  a  few  days  after  the 
sc*agc  received  the  infrcteJ  dcjei.ions.  Neverthcl  si  the  dii- 
cl.ar^c  of  the  frothy  liqaid  was  kept  up  day  and  night  for  alMJUt 
a  fortnight,  and  107  persjns  perisiied.  At  len^jth  a  closed  iron 
pipe  'vai  substituted  for  the  open  comiir.t  ;  Irum  that  day  the 
iiuniiier  of  cholera  eases  dimini-.hed,  aii'i  wjiU.n  a  week  of  the 
protection  of  the  conduit  the  epidemic  was  virtually  over. 

In  this  example  a  potent  cause  of  the  suspension  of  the  zymotic 
poison  in  the  air  was  obvious,  but  in  the  many  alleged  instances 
of  the  propagation  of  typhoid  fever  by  sewer  gases,  the  condition 
of  dispersion  is  not  so  evident.  Dues  llie  flow  of  sewage  in  a 
properly  constructed  sewer  produce  iulticient  agitation  to  dis- 
perse liquid  particles  through  the  air-space  of  the  tewer  ?  I 
endeavoured  to  answer  this  question  by  violently  agitating  a 
solutijn  of  lithic  chloride  in  a  glass  cylinder  three  inches  in 
diameter  and  thirty  inches  high,  with  a  wooden  nxl,  and  ascer- 
taining whether  the  atmosphere  at  the  mouth  of  the  cylinder 
became  impregnated  with  the  liquid,  by  testing  it  with  the  flame 
of  a  Bunsen  burner ;  but  no  trace  of  lithium  could  be  detected  at 
the  mouth  of  the  jar,  eten  after  an  agitation  mach  in  excess  of 
wiMt  wonid  ordiuriljr  oocur  m  a  sewer. 

Ttiere  it,  howerer,  another  kind  of  agitation  to  which  sewage 
ia  rabject  that  may  produce  a  very  different  result — I  allude  to 
the  derdMniicnt  of  gases  during  the  processes  of  fermentation 
and  nrtidacliaa.  It  is  well  known  that  the  bursting  of  minute 
babMca  of  pn  at  the  surface  of  an  effervescing  liquid  causes  the 
piojcctkn  M  vUUe  liquid  partidea  into  the  air  to  the  height  of 
leveral  iacbea.  Such  visible  particles  are  seen  to  fall  back  again 
immediately  into  the  liquid ;  but  it  appeared  to  me  not  aaliSely 
that  other  particles,  too  roiante  to  be  seen,  might  faa  itauu- 
taneoosly  piojectedf  and  hjr  KMon  of  the  smallness  of  their 
ia  retatian  to  their  aM^tonal  areas,  might  continae  »- 


ponded  in  the  air  Ibr  a  loiw  tiaw.  To  aacertam  the  fallai^  or 
tnith  of  this  aotuM  I  aaade  the  ~  "  ' 
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the  paper  tube,  so  as  to  cause  a  gentle  draught  of  air  to  pass 
through  it,  when  it  was  slightly  heated  externally  near  its  lower 
extremity.  A  Bunsen  tlirne  ohccd  at  the  end  o'  this  tube 
furthe*«t  away  from  the  effcrvcscintj  liquid,  showed  that  the  sus- 
pended particles  of  solution  of  liihic  chloride  were  not  perceptibly 
less  numero  IS  than  at  the  mouth  of  the  paper  tube  ;  neither 
were  they  much  duninishel  at  the  further  cnii  of  the  tin  tube 
when  t'le  hei;;lii  ot  the  paper  tube  was  increase  1  to  nine  and  a  half 
feet.  There  can,  1  think,  l>e  little  doubt  that  these  particles, 
which  had  thus  been  carried  along  by  a  gentle  currcn'.  of  air  for 
a  distance  of  twenty-one  f^et,  would  be  similarly  conveyed  to 
very  rnuch  greater  ilistances. 

The  following  conclusions  a.s  to  the  behaviour  of  flowing  sewage 
may  lie  drawn  from  these  cxiierimcnti  t  — 

r.  The  mixleratc  agitation  of  a  liquid  drvcs  not  cause  the  SUS- 
p?iiLiimi  f  liquid  piiticlcs  capable  of  trin'.j>i>rt  liy  the  circum- 
aiiKiic-n'.  air,  anil  therefore  the  fl  iw  of  fresh  sewa^^e  throU|{h  a 
pio.ierly  construc'cd  sewer  is  not  likely  to  be  attended  bp  dw 
suspension  of  zymotic  matters  in  the  air  of  the  sewer. 

2.  The  breiking  of  miiiu:e  gas-bubbles  on  the  surface  of  a 
liquid  conbe^ucnt  up<  n  the  :;encratioa  of  gas  within  the  body  of 
the  liquid  is  a  potent  cau-'_-  of  the  iuspeuiion  of  transp  uiiblc 
liquid  particles  in  the  iUTroun  luig  air,  an  i  therefri;e  when, 
through  the  stagnation  of  ■.c.\.il;c  i>r  consttuctivo  ilete:-'s  »l  ich 
allow  of  the  retention  ol  excrementitious  raa'ters  for  seiriril  diys 
in  the  sewer,  putrelactio  i  sets  in  and  causes  the  gener.i  vni  of 
gases,  the  suspension  of  zymotic  matters  in  the  air  of  ths  sewer 
is  extremely  likely  to  occur. 

3.  It  is  therefore  of  the  greatest  importance  to  the  hcalrh  of 
towns,  village;,  and  even  isolated  houses,  that  foul  liquids  .should 
pass  freely  and  quickly  through  sewers  and  drain-pipes,  so  as  to 
secure  their  discMq<e  ftooi  th«  ■ewefage  qfMCtt  bime  pntvdCM* 

lion  sets  in. 

Linnean  Society,  February  1.— Mr.  G.  Ikntham,  i  .  R.S., 
vice-president,  in  the  chair. — .VIeisrs.  G.  Boulgei,  .Mfred  S. 
Heath,  and  William  Metier,  were  elected  Fellows  of  the  Society. 
—  Mr.  K.  W.  ncniic;;  cxh^l  .tcd,  and  made  remarks  on,  certain 
specimens  of  insects  iilustrating  mimicry  ;  these  hid  been  cap- 
tured in  Sjria  by  Mr.  N.  (jodman. — .Vn  unusual  form  of  double 
anemone,  and  S'jmc  excessively  large  oak-leaves  gathered  near 
Croydon,  were  sh  i\vii  by  .Mr.  S.  Stevens,  and  they  evoked  dis- 
cusision  fron.  the  Chiunnan  and  other  Fellows  present.  —Sir  J.'bu 
l  .ulib  ick  then  proceeded  with  Part  4  of  his  contributions  on  the 
habits  of  ants,  hce!,  an  1  wisps.  In  this  comiiiunicition  he 
illustrated  by  inj^rni'  us  experiments  his  ff/i>i/MX  ('/(^(iWi/j  of  test- 
ing their  facuilics,  dispositions,  habit<,  &c,  by  something  of  .1  . 
double  F  apparatus  (  K),  whereby  an  int.rval  of  thri-e-tcnths 
of  an  inch,  cither  by  a  drop  from  above  or  reaching  upiv.sr  1;  the 
distance  from  below,  alone  prevented  ants  fr  im  gaining  acc-  ss  to 
a  covered  glass  cell  filler!  with  larv.f.  They  evidently  h.i.l  not 
the  acumen  to  surmount  the  ihrcc-tcnths  >il  open  space,  altlioagh 
they  had  for  liuurs  before  been  traversing  the  rou-.e  and  carrying 
olT  larv.e  previous  to  the  small  gap  bcm^'  made.  In  iustr)-  was 
coiisp  cuoutly  shown  by  one  specuneii,  which  Sir  John  ii,e  1  to 
place  in  solitary  continemciit  in  a  bottle  for  hours,  an  ;  nice  for 
days,  but  the  momeot  released  it  commenced  its  lab  jrious  larr.e- 
gathering  propensities.  It  seems,  froM  other  experiments,  that 
ants  in  difficulties  within  sight  of  their  companions  are  by  no  means 
always  assisted  or  relieved,  other  attractions,  food  and  such  like, 
possessing  greater  interest  for  thein.  On  putting  some  specimens 
under  the  influence  of  chloroform,  little  or  no  notice  was  tak*n  of 
those  insensible  by  ihcir  companions,  the  tendency  apparently  being 
to  let  friends  lie  and  throw  over  the  etige  of  the  board  strangers 
thus  chloroformed.  It  seems  that  to  get  ants  properly  intoxi- 
cated with  spirit  for  experimental  purposes  is  no  easy  matter, 
some  recovering  too  quickly,  and  others  remaining  so  thoroughly 
dead  drunk  as  to  cosm  onder  the  rank  of  impracticables ;  while 
between  reeling  friends  and  strangers  the  experimenter  finds 
himself  bafll;,d.  The  sober  ants  are  csoccdingly  pussled  at 
finding  their  friends  in  such  a  oonditioa.  As  a  gtaerai  rale  th^ 
picked  up  drunken  friends  and  canled  then  to  the  neat,  whilst 
they  threw  into  the  water  aad  dnwaed  stfaagen.  In  some  in- 
stances confusion  aroae^  for  a  few  of  die  atiaogers  were  carried 
to  the  nest  and  friends  tanbled  into  die  water,  but  they  did  not 
letem  to  the  rescue  of  the  friends,  though  strangers  were  aftcr- 
waids  expelled  from  the  aeit.  Sir  John  expresses  sarprise  that 
aals  of  onp  nest  perfectly  well  know  each  other.  Even  after  a 
ycar|s  separation  old  coaipainons  are  recognised  and  amicably 
Noeivad^  whereas  strangers,  particularly  among  the  Latiut  JUam$, 
«0  elMMt  iavatiably  atUeked  and  maltreated,  even  when  iatro* 
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dnced  in  the  mixed  coni|xiny  of  old  friends.  Sight  cannot  be 
kCDte;  farcxrmple,  in  experiments  food  wm  pbced  on  a  gku 
•Kp  n  few  inches  from  the  nest,  the  straight  rmd  to  and  from  the 
nest  being  soon  familiar  to  the  anis ;  but  when  the  food  had 
been  shifted  only  a  short  ilu>tance  frum  its  firit  posiiion  it  was  long 
ere  it  was  diicovercd.  Indeed  they  wandered  from  a  few  minutes 
to  half  an  hoar  in  the  most  extraordinary  drcuilous  routes  before 
filijiiiig  out  the  direct  road  bctireen  the  nest  and  food,  and  via 
VtrjA.  Slavery  in  ceitain  genera  is  a  positive  institolion,  the 
Amazon  ants  (IWyir^ut  m/fuetu)  absolutely  requiring  slave 
assistants  to  clean,  to  dress,  and  to  feed  them,  else  tney  will 
nidterdie  than  help  themselves,  though  food  be  close  at  band. 
A  CBrkms  blind  woodlotue  {PUtyarthrus  koJI'miiHUiU)  is  allowed 
house  room  by  the  aats,  it  acts  as  a  kind  of  scavenger,  the  ants 
taking  Utlx  notice  of  the  woodlice,  and  even  migrate  leaving 
tboB  Dchiod.  Some  new  species  of  Diptera  of  the  family  Pho- 
rite  be  finds  to  be  parasitic  on  our  honse  ants ;  and  Mr.  Vernal 
lins  recently  described  these  interesting  forms. — A  paper  on  the 
■spects  of  the  vegetation  of  Rodriguez  was  read  by  Mr.  I.  Bailey 
Balfour,  who  accompanied  as  botanist  the  Transit  of  Venus  £x> 
pedition  in  1874.  It  seems  that,  like  the  flora  of  St.  Helena,  that 
of  Rodriguez  has  undergone  great  change;,  partly  by  human  and 
other  agencies,  h  is  wsular,  dry,  and  temperatfe  rather  than 
humid,  and  tropicil  in  character.  The  facies  is  piedominantly 
Asiatic,  though  forms  of  Ma.cirene  type,  and  even  Polynesian 
and  American  forms,  are  sparsely  met  with.  The  leaves  of  many 
plants  Mr.  lialfour  observed  exhibited  heteromorphitm  of  a 
marked  kind,  and  this  be  dcsciiljcd  with  some  fulness,  rematking 
that  while  a>  a  whole  in  degree  and  kind  variable,  >ct  anooiiL; 
species  the  leaf  variation  is  jircity  uniform.  — 1  h  ?  fungi  of  the 
CkalUn^tr  Expedition  (third  ni.ticc),  by  the  Rev.  M.J.  Berkeley, 
•ad  OB  Sucre's  collection  of  tropical  fcnii^  by  Prof.  Hiurtiigtoa, 
U.Sb,  were  p«pen  aiuKmiiMd  and  taken  at  i«ad. 

Zoological  Society,  February  20.  — I'r  if.  I'lower,  F.R.S., 
vice-pr«M<lcnt,  in  the  chair.  —  Mr.  Osbert  Salvin,  I-'.  R,S.,  ex- 
liibiici!  a  M;ries  of  drawin^^s  taken  duriiij;  Hunter's  vwyage  to 
Aubtrsliri  in  17S8-92,  wherein  Duke  uf  York  Island  as  it  then 
existed  w.is  dcjiictcd,  tn;c".hcr  with  various  objecls  of  r.atural 
history.  -A  communication  wai  read  from  Prof.  Owen,  C.  U., 
containing  an  account  of  some  adlitu.t  al  evidence  recently  ob- 
taincii  of  the  former  existence  of  extuici  birds  allied  to  the  genus 
Dratncrnis  in  Australia. —  Mr.  Sclater  read  a  paper  on  the  birds 
collected  by  the  Ktv.  George  Hrown  on  Duke  of  York  hland 
and  on  the  adjoining  parts  of  New  Irelani  and  New  britain. 
Eleven  spccio  were  descnlied  as  new  to  science,  amongst  which 
were  a  new  Kingfi^V' :  j  r 'posed  to  be  calici  Tanysif  tera  nii^ti- 
cf/s,  ar.d  a  new  rij^eon  to  w.'iich  the  name  of  Afitcn'/>ygia  f^nrumi 
waA  assi^^iicd.  ■  Dr,  G.  Iv  IXjbson  read  a  t  r  en  a  collcclion 
of  Hats  culltctcd.  by  the  Rev.  George  lirovvn  in  Duke  of  York 
Island  and  Ibe  adjacent  parts  of  New  Ireland  and  New  Britain. 
A^Uln^;^i  tljt-e  Jour  were  considcreil  to  bclont;  to  undescribed 
sjitcie:-,  and  1  <>l  these  to  a  new  genus  of  the  Krugivortjus  Bats, 
pro[iosed  to  Ic  called  Mtlony.tnis. — Mr.  Elwjrd  R.  Alston 
read  a  pajicr  on  the  Rinlcnls  and  Marsupiajs  coll  ctcd  by  the 
Rev.  (i.  Bro«n  in  Duke  of  York  Island,  New  Britain,  aiid  New 
Ireland.  Tbc  i  Lcic-,  s  x  in  number,  were  either  identical  wilh 
New  Guinea  f_rms  oi  nearly  allied.  For  the  I htee  ne  *  species  the 
nanU'S  of  il/«J  broMtii,  L'lcv:,  » .v/,  .1,  r/,-; ,  .I'ld  M,;,:,</'ni  /ii^iriJ 
were  proposed. — Mes.'irs.  O.  .S;tlvin  and  1'.  Du  Cane  (.iodman 
read  the  dcscrijiiions  of  a  collection  of  I.i  [nloptera  made  by  the 
Rev.  Gco;;;e  Brown  en  I»ukc  ol  \otk  hland  and  its  neighbour- 
hood. 1  lie  Nerles  of  Butterflies  contained  twenty-six  genera  and 
forty  s|  ecies,  while  in  that  of  the  Mo  hs  eleven  genera  were 
represented  by  fourteen  specie*. — Mr.  E.  J.  Miers  read  a  descrip- 
tion of  the  Ciustacea  collected  by  the  Rev.  G.  Brown  on  Duke 
of  York  Island.  The  collection,  with  one  exception  (/-yiKij^W/Za 
arenarta),  belonged  to  the  Dccapcda,  and  contained  in  all  forty- 
four  specimens  representing  sixteen  .<.pecics.  Although  none  of 
the  species  were  new  to  science,  several  were  interesting  and 
little-known  (orms. — Dr.  A.  (junther,  F.R..S.,  read  a  paper  on 
a  collection  of  Reptiles  and  Fishes  made  by  the  Rev.  George 
Brown  on  Duke  of  York  Island,  New  Ireland,  and  New  Britain. 
Of  nine  lizards  represented  in  the  collection  one  was  described 
as  new,  and  of  eleven  snakes  three  were  considered  to  be  hitherto 
unknown.  Amongst  the  latter  was  a  new  genus  and  species  of 
Erycidz,  ptoposed  to  be  called  EreiefUt  l^ftr. — Mr.  H.  W. 
Bates  read  a  paper  on  the  Coleoptera  CoWacUd  bf  Mr.  George 
Brown  on  Duke  of  York  Island,  New  Ireland^  and  New  Britain. 
The  collection  comprised  fort  j-foar  spcdei^  aid  WWHaincd  come 
of  iho  fiaait  tpMiea  of  thi  Naw  GdMa  Fwna.  AmongpttlMM 


were  many  examples  of  a  new  Loogicom,  propoied  to  be  ea}le<l 

itato<ti  j  brinrrti,  after  its  discoverer. 

Geological  Society,  February  7.  — Prof.  P.  Mattin  D  uiic.in, 
F.R.S.,  president,  in  the  chair. — James  Durham,  llcrber: 
William  Harrison,  \Villiam  Hutchinson,  H.  M.  KUaistn, 
Graeme  Ogilvie,  Joseph  William  Spencer,  and  GrifGn  W.  V)se 
were  elected  Fellows  of  the  Society. — The  following  communi- 
cations were  read  :— On  the  chemical  and  mineralogical  changes 
which  have  taken  place  in  certain  eruptive  rocks  of  North 
Wales,  by  John  Arthur  Phillips,  F.G.S.  In  this  paper  th< 
author  described  the  felspathic  rock  of  Pcnmaemnaw  r,  which 
has  been  erupted  through  Silurian  stiala,  and  riaea  to  a  height  of 
'•553  above  the  level  of  the  sea.  The  rock,  which  is  com- 
peted of  crystalline  fdapar  with  minnte  crystals  of  some  horn- 
bleadic  mineral,  is  fine-grained  and  gtreenish  grey,  divided  into 
beds  by  joints  dipping  north  at  an  angle  of  about  45°,  and  again 
divided  by  double  jointings,  sometimes  so  developed  as  to  reader 
the  nek  diMiaclly  columnar.  At  the  eastern  end  of  the  ■mob* 
tafai  the  itane  Is  so  close  in  texture  as  often  almost  to  reaemble 
chert.  In  the  next  two  quarries  westward  the  rock  is  coaiaer, 
and  its  jointing  less  regular.  In  the  moat  westerly  quarry  Ae 
stone  is  gaMnllf  fitner  in  agpcmwy,  closer  In  grain,  and 
greener  in  enkH'.  All  lh«o  110068  are  probably  modificationa 
of  thonmotigiDil  rack.  From  the  chemical  aaa^nb  of  the 
radts  the  aitthor  oondndei  that,  supposing  ibea  ett  ts  hate  bad 
ort^naUf  the  same  compaiitim  ao  the  nudieted  rack  hi  the 
moat  westerly  quarry,  that  at  the  extmne  east  of  the  imfain 
has  tost  about  3  per  ceot  of  silica,  and  the  othM  bno  loeebod 
respeciivel/  an  ioOMM  Of  I  35  and  077  per  ccttt  of  ailica,— 
On  a  aete  nedai  of  Bdemniies  and  StUtmia  <rom  the  Middle 
TaitiaiiB*  of  Soalh  Awtralia,"  bv  Ralph  Tate^  F.G.S.,  P»o> 
fcMT  of  Notonl  Sckaoe  ia  the  Uohmiir  of  Adelaide.  The 
aninor  ■nr— n  me  oonunBoe  v  nepou  as  loppaaea  iwiocene 
age  in  Sooth  Aowalia  of  «  apedes  of  Bdeaidte  {jMmtOUt 
senaenu)  and  a  Skttmia  (&  iirturia).  Theie  leank  woe  ob> 
taiaedfrnAMciML  twHMf^  nihsMtthof  Adektid^  ootho 
east  eoaat  of  St  i^ecDi^  Golf,  when  the  long  aarica  of  aw* 
clifls  contihHaa  aaseoddage  of  faaaib  identical  with  that  of  the 
Murray  River  badb.  The  <SiftiiNi  it  especially  interesting  on 
account  of  the  dJacoveqr  of  0  llfiae  ipedes  of  the  genus  by  the 
naturalkts  of  the  CMIiiuir.--OaMiUiim$it$u  gan/iuri  (Seeln), 
an  Elasmosaoriaa  inn  ue  base  of  the  genlt  at  Folkstooe,  bj 
Harry  Goviet  Sedqr.  F.L.8.,  F.G.S..  Professor  of  Geogiaphj 
at  King'a  C6ll«gc^  Loodoo.  The  aatlur  described  the  sEelctoa 
of  a  greet  loe«>necked  Saniiaa  obidned  by  Mr.  J.  S.  Gardner 
from  the  Genu  of  the  cliff  at  FoUrestone.  The  remains  obtained 
indnded  a  tooth,  a  long  aeries  of  vertebne,  some  ribs,  bones  of 
the  pectoral  aicb,  theKmur,  and  some  phalanges,  indicating  a 
very  lar|p  qiecicf,  which  the  anthor  referred,  with  some  donot, 
to  thegenns  Mn$iiaimu  of  Dr.  Hector,  fonnded  upon  a  Saartoa 
fnna  the  Cretaecoot  fotoMtion  of  New  Zealand.  He  gave  it  the 
name  of  KSsimmww  gardnni  in  honour  of  its  discoverer.  A 
smdl  heap  of  pebUes  was  found  in  the  neighbonrhood  of  the 
ribs^ead  it  was  aappoaed  that  then  bad  beea  cootoiaed  in  the 
ttooiadi  of  tlie  aBimal. 

Anthropological  Institute,  February  13. — Mr.  John  Evan.s-, 
F.R..S  ,  prciidcnt,  in  the  chair. — Mis*  Buckhnd  reid  a  paper 
on  piiniitive agriculture,  in  wbich  (he  vcluc  of  iLe  .-tudy  ul  llic^ub- 
jcc;  was  explained,  as  detcrminin};  nii;.,ril;oii^,  i.vc.,  of  nations  in 
prc-historic  times.  It  was  observed  that  :if;ncuUurc  could  only 
have  been  practised  by  peoples  having  s-iiled  habitats,  and  was 
probably  carried  on  Uien,  as  often  is  the  case  now,  by  women  ; 
that  agriculture  was  and  is  still  unknown  to  some  of  the  lower 
races  who  confine  themselves  to  the  cultivation  of  indigenous 
roots  and  fruits,  whilst  the  higher  races  cultivated  the  cereals. 
The  or  gin  of  the  cereals  is  still  obscure,  and  msize,  which  has 
been  considered  indigenous  to  the  New  World,  and  unknown  in 
£uro|)«  before  the  time  of  Columbtu,  was,  in  the  opinion  of  Miss 
Bucktand  (based  on  the  reports  of  recent  travellers  in  Africa, 
Madagascar,  New  Guinea,  China,  &C.),  cultivated  by  peoples 
which  have  never  had  intercourse  with  Eoropeans.  In  America, 
China,  aad  Aadent  Egypt  there  are  tracts  of  a  time  anterior  to 
that  of  the  cultivation  of  the  cereals ;  and  a  similarity  of  myths, 
customs,  &C.,  of  Chiaa,  Eg|pt,  Peru,  and  Mexico  leads  to  the 
conclusion  tlut  an  allied  pre^Atyan  race  inlrodaocd  cenals  into 
all  these  countries.  In  the  discussion,  Mr.  Bojfd  Dawkina,  the 
president,  and  others  took  part— Mr.  H.  Hyde  Clarke  exhibited 
some  weapoos  from  the  Amazon  River,  on  which  Mr.  Fiuke 
aad  others  lemarited.  —Lord  Roichiil  exhibited  a  celleetkm  off 
vwy  nae  pan  leige  iibk  wsapoaSf  otijeci%  »•»  mn  noaaam* 
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The  president,  Mr«  1 
ou  ihc  !>ubjecL 


e,  Mr.  Wniks,  nd  olban  spoke 


Society  of  Telegraph  Engineers,  February  5.— Prof. 
Abel,  F.  K.S.,  in  the  chair. — The  paper  lewl  wxs  on  shunts  anJ 
their  apphcatiuns  to  electrometric  and  Iclfgraphic  ]>urpo$c5,  by 
Mr.  W.  H,  I'reecc,  Having  briefly  explained  the  lawn  of  shunUs, 
Mr.  Preece  referred  to  the  use  of  &hunt.s  for  measuring  purposes 
as  Well  as  to  their  early  employment  in  practical  telegraphy.  The 
author  entered  minutely  into  the  question  of  eleclro-magnLlie 
induction,  and  gave  the  results  of  the  experimental  invectlgations 
on  the  "extra  current  uiran  which  he  has  been  recently  enga{;ed. 
The  "  extr.A  "  current  wnich  is  received  from  a  simple  coil  of 
insulated  copper  wire  being  scle«:tcd  as  the  unit,  it  was  &hown 
that  by  the  intcrtioo  of  a  core  as  well  as  by  varying  the  quantity 
of  iron  in  the  armatiue,  the  stren^  of  the  "extra  "  current  might 
be  inocased  no  less  than  2,aj8  tunes.  The  means  which  should 
be  adopted  in  order  to  counteract  the  prejudicial  effects  of  the 
extia  currents  upon  the  ^Mcd  of  working  were  then  described  at 
length,  and  the  employment  of  declro-nugnetic  shunts  in  order 
to  eonpensate  for  the  ^tk  Induction  which  pnms  10  tnwble- 
\  on  long  lines  was  also  ftdly  gone  into. 


Dr.  C. 
on 


Medical  Microscopical  Society,  January  19.— Annual 
Genoal  Meeting. — Dr.  J.  F.  Payne,  pickidcnt,  in  the  chair.  - 
The  Mcretary's  report  lor  the  year  1876  was  icnd.— Twelve 

Cpers  on  important  subjects  were  read  during  the  year,  of  which 
ir  were  illustrative  of  new  forms  of  instruments  applicable  to 
medical  histology. — The  number  of  meml>crs  in  December, 
1876,  was  12a— The  retiriaff  Pniidenl  (Dr.  Payne)  then  de- 
liveieJ  his  address,  in  the  course  of  which  he  remarked  that 
the  Socic'iy  was  passing  through  a  crisis,  having  outgrown 
its  develo|)mcnlal  stage,  and  that  its  sphere  of  useiiuness  was  to 
be  found  rather  among  medical  practitioners  than  among 
itudents^  lor  whom  it  was  first  intended.  After  pointing  out  the 
special  firaetian  of  the  Society  to  be  the  study  of  histolo}>y  in 
its  relation  to  medical  practice  and  pnblic  haaUh,  the  nieaker 
passed  in  review  the  work  done  diiffiif^  the  past  year  by  the 
members  of  the  Society. 

Victoria  (Philosophical)  Institute,  February  19. 
Brooke,  F.R.S.,  in  the  chair.— Mr. 
cofflpaialive  psychology. 

Boston 

Natural  History  Society  — Mr.  Hyatt's  important  contri- 

bulion  on  the  lifc  lusluiy  of  the  groups  of  Amm  mites  [Frt'iYiii' 
iiii^s,  Dctfiiibtr,  187(1/  (itvcl'ijii  and  applies  m  detail  to  the 
SlcphanoCcta^  K<ou|j  (ut  which  hitriifhiiiuiiius  isan  liiip  'rtant 
menil)er),  his  doctrine*  as  to  the  period  in  life  at  wlii  .h  >;  icHic 
peculiarities  appear.  He  ciidc.ivours  to  piovclliat  ihc  species  of 
a  group  inherit  the  chin .u'.-i titles,  of  llicir  ancestors  at  caiia-riuui 
earlier  periods,  until  thi  y  liccotiie  inebtnt  even  in  the  \  ery  VLHinK 
forms,  lie  luithcr  bnnt;s  for*arii  evidence  of  the  inlicrnance 
of  old-age  or  iciiile  cliaractcri  which  foretiodc  the  ciliiiction  ut"  the 
jjrouii.  11, lib  the  tuccessivc  spccits  of  almost  all  laigc  ^;roups 
sooner  or  !  iter  inherit  ihc  icuilc  features  of  ihcir  ancestors,  so 
as  to  rcjiiuduce  ihciii  at  early  iJajjcs,  I' urlher,  there  is  a  broad 
similarity  between  the  senile  characters  in  different  groups. 

Pakis 

Academy  of  8cicaee%  Fdimiy  19.— M.  PeUgot  in  the 
chair. — ThefoUowtDg  papers  were  read  :— Meridian  otiaeivatians 
of  small  planet^  at  ue  Greenwich  and  Paris  Observatories, 
during  the  fourth  trimestre  of  1876 ;  communicated  by  M.  Le 
Veirier. — The  human  species,  tqrM.de  Quatrefages.  An  out- 
line of  the  views  pabUsbed  in  hu  new  work  on  the  sobject.— 
Rcamrks  of  M.  Chevrcal  on  a  recent  note  of  M.  Kadziszcwslci 
lelaiive  to  phosphorescence  of  organic  bodies. —  Properties 
common  to  canals,  to  conduit  pipes,  and  to  rivers  with 
uiibnn  flow  (contiwicd),  by  M.  Boileaa.— MM.  Dumas, 
Milne-Edwards  sad  BonssiBgault  were  appojnted  a  Com- 
mission to  give  an  opinion  on  the  naattcr  of  discnisioo  be- 
tween Dr.  Basliau  and  M.  Pasteur.— On  the  airjet  in  water, 
by  M.  de  KomiUy.  When  a  steady  jet  is  sent  normally  against 
the  surface,  and  the  tube  gradually  withdrawn,  there  is  found  n  dis- 
tance at  which  a  smooth  pocket,  deeper  than  broad,  is  made  at  the 
surface,  showing  often  a  slow  roUtion,  and  giving  a  sound,  which 
is  strengthened  if  the  same  note  be  played  on  the  violin.  When 
a  jet  is  sent  upwsfis  feois  an  orifice  near  the  bottom  of  a  vessel 
«i.«alKr,a  sphcricri  «b«hanbsr  Conn  aboat  and  ndar  the 


orifice,  beconiin;;  the  base  of  an  ascending  air-column,  which 
base  is  more  than  triple  the  diameter  of  the  orifice.  The  column 
suddenly  contracts  near  the  orifice,  then  gradually  widens,  llie 
author  describes  some  other  effects. — On  Kepler's  problem,  by 
.M.ue  GaNp.-in>;.-~On  orthogonal  systems  comprising  a  family 
of  surfaces  of  the  second  degree,  by  M.  Harboux.— Memoir 
on  the  methods  enipluyed  (or  delerniinalioii  of  the  curves 
of  aitronomic;»l  objectives,  accompanied  with  tables  for  abridg. 
inf;  tiie  calculation,  by  M.  Nfarttn. — On  a  means  of  varying 
the  focussing  of  a  microscope  without  touching  either  the  in- 
sttument,  or  the  object,  and  without  altering  the  diieciu  ii 
of  the  line  of  vision,  by  M.  Govi.  This  is  based  on  the  fact 
tha:  the  interposition  between  objective  and  object  of  a  medium 
more  rcfringent  than  air,  with  plane  parallel  sides  at  right* 
aaglestotheaibor  dwaiaaaEape^  will  cause  aa  appaieat  ele* 


vation  of  the  object  represented  \}j  J  —  t 


M  -  I 


where  d  is  the 


elevation  produced,  V  the  thickness  of  the  medium,  and  tt  its 
index  of  refraction  relatively  to  air  or  vacuum.  He  uses  a  ve>^el 
of  liquid  with  glass  bottom  and  varies  the  hell^t  of  the  surface 
either  with  a  plunger  or  a  communicating  vesin. — New  process 
of  photOBUcni||;raphy,  bv  M.  Fayel.  Tlie  upper  end  of  the  micro, 
scope  catches  ma  wooden  frame  on  culouoettcs,  the  aperture  of 
this  ooiKsponding  with  that  of  a  dark  wliich  can  be 

placed  or  removed  at  wllL    la  dib  is  a  moveable 

plano-convex  Irn*,  and  through  it  an  image  equal  to  that  seen 
by  the  eye  is  thrmvn  on  sensitised  tjlass.—On  the  micro 
scope  and  the  dark  iham'icr,  by  M.  N\vreneuf.  This  gives 
some  theoretical  rcsu  hi  from  cxamui  I'l  ii  Hr.  Fay  el's  method. 
— On  the  manufacture  of  carbon  conductors  for  tbeclectric  lamp^ 
by  M.  Carr^.  He  reminded  the  Acsdemy  of  hb  own  etperi* 
menis.  Moistening  carbon-powder  with  syrups  of  gum,  ^.elatine, 
&c.,  or  fixed  oils  thickened  with  rcnns,  he  gets  plastic  and  con- 
sistent pastes  very  suitable  for  making  carbon  points  of.  Etrca 
without  other  aJmlxture,  they  give  more  light  than  the  orJiaaiy 
carbon«,  in  the  proportion  of  1*25  to  1. — Study  and  dctermioa- 
tion  of  the  principal  colouring  matters  used  to  falsify  wine*,  by 
M.  Chanal. — Ua  the  action  of  alkaline  sulphocyanates  on  chlor- 
hydrates  of  alkalies  of  the  fatty  series,  by  M.  \)c  Clermont. — 
Action  of  electrolytic  oxygen  on  glycol,  l^  M.  Rcnard. — On  the 
discharge  of  the  torpedo^  studied  with  Lippmann's  electrometer, 
by  M.  Marey.  If  the  dischai^e  of  a  torpedo,  much  weakened, 
be  dirccteil  into  the  electn»netcr,  the  mercury  moves  in  the  posi- 
tive direction,  in  a  jerky  way,  progressing  always  more  than  it 
goes  back.  This  shows  a  striking  analogy  to  the  phenomena  of 
muscular  contraction.— On  the  Tocslisalion  of  copper  in  the 
system,  after  ingestion  of  a  salt  of  tUs  metal,  fay  M.  Rabuteau. 
It  would  be  rash  to  aflfirm  poisoning  with  a  salt  of  copper,  be* 
cause  ei(;ht  or  even  twelve  centigrammes  of  the  metal  flught  be 
found  in  the  liver,  ^ialts  of  copper  are  less  pobonotu  than 
hitherto  supposed.-  Un  the  first  development  of  a  star-ftsh,  by 
Fol. — On  the  hair  of  vine-shoots,  applied  to  manvfactare  of 
paper,  by  M.  iJoutin.— On  the  reconcilenwat  of  mOTSl  liberty 
with  scientific  determinism,  by  M.  Bjussinesq. 
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THURSDAY,  MARCH  8,  1877 


SCIENTIFIC   WORT  H I ES 

X.— Hbrmanm  LinywiG  Fexdiwaiid  Hblmholtz 

THE  coDtributkai  nude  by  Heluiholtt  to  matheina- 
tin,  pbytici,  pbynotogy,  pqwhotaigy,  and  asthetics, 
•re  weD  known  to  all  eultivatort  of  these  -vations  tabjects. 

Most  of  those  who  have  risen  to  eminence  in  any  one  of 
these  sciences  have  done  so  by  devoting  their  whole  atten- 
tfoB  10  tbat  tdenee  exdasivdy,  so  (hat  it  is  only  larely  dut 
the  cultivators  of  dilTerent  branches  can  be  of  service  to 
each  other  by  contributing  to  one  science  the  skill  they 
have  acquired  by  the  study  of  another. 

Hence  the  ordinary  growth  of  human  knowledge  is  by 
accumulation  round  a  number  of  distinct  centres.  The 
time,  however,  must  sooner  or  later  arrive  when  two  or 
more  dqwutments  of  Icnowledge  can  no  longer  remain 
independent  of  each  other,  bat  ninst  be  fused  into  a  con- 
sistent whole.  IJut  tho'j;  !i  -ncn  of  science  may  Ix-  pro-  \ 
fouodly  convinced  of  the  necessity  of  such  a  fusion,  the 
operation  ftself  is  a  most  arduoas  one.  For  thongb  the 
phenomena  of  nature  are  all  consistent  with  each  other, 
we  have  to  deal  not  only  with  these,  but  with  the  hypo- 
theses wUdi  have  been  invented  to  systenatise  them ; 
and  it  by  no  means  follows  that  because  one  set  of  obser- 
vers have  laboured  with  all  sincerity  to  reduce  to  order 
one  group  uf  phenomena,  the  hypotheses  which  they  have 
formed  will  be  consistent  with  those  by  which  a  teeond 
set  of  oibservers  have  expTdned  a  different  set  of  {Sheno- 
nomcna.  Each  science  may  appear  tolerably  consistent 
within  itself,  but  before  they  can  be  combined  into  one,  each 
most  be  stripped  of  the  daubing  of  untempeicd  mortar  by 
which  its  parts  have  been  prematurely  made  to  cohere. 

Hence  the  operation  of  fusing  two  sciences  into  one 
genenUy  invohre*  modi  criticism  of  established  methods, 
and  the  explosion  of  many  pieces  of  fancied  knowledge 
which  may  have  been  long  held  in  scientitic  reputation. 

Most  of  those  physical  sciences  which  deal  with  things 
without  life  have  either  undergone  this  fusion  oraiein  a 
frir  state  of  preparation  for  it,  and  the  form  wMdi  each 
finally  assumes  is  that  of  a  branch  of  dynamics. 

Many  cultivators  of  the  biological  sciences  have  been 
impwssed  with  die  conviction  tiiat  fbr  an  adequate  study 
of  their  subject  a  thorough  knowledge  of  dynamical 
sdeace  is  essentiaL  But  the  manner  in  which  some  of 
Uwm  have  cut  and  pared  at  the  facts  in  order  to  bring  the 
phenomena  within  the  ranj^c  of  their  dynamics,  has  tended 
to  throw  discredit  on  all  attempts  to  apply  dynamical 
methods  to  biology.,. 

We  purpose  to  make  a  few  remarks  on  a  portion  of  the 
scientific  work  of  Helmholtz,  who  is  himself  the  most 
illustrious  example  not  merely  of  extensive  acquaintance 
with  science  combined  with  thoroughness,  bat  of  a  tho- 
roughness which  of  itself  demands  (he  mastery  of  many 
sciences,  and  in  so  doi  1  ;  .r.  ikcs  its  mark  on  each. 

Hermann  Ludwig  I'erdinand  Hdmholtz  was  born 
August  3f,  t8si,  at  Potsdam,  where  his  Ihdier,  Ferdi- 
nand Helmholtz,  was  Professor  of  the  Gymnasium.  His 
mother,  Caroline  Penn,  was  of  an  emigrated  English 
family.  His  father's  means mndd  not  admit  of  his  study- 
ing science  otherwise  than  as  B  medical  student  He 
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therefore  became  a  military  surgeon,  and  continued  in 

that  position  till  the  end  of  1848,  when  he  was  appointed 
Assistant  of  the  Anatomical  Museum  of  BerUn,  and 
Teacher  of  Anatomy  at  the  Academy  of  Arts.  In  the 
following  year  he  went  to  Kflnigsbcrg,  in  Prussia,  as  Pro- 
fessor of  Physiology.  In  1856  he  became  Professor  of 
Anatomy  and  Physiology  at  the  University  of  Bonn  ;  in 
1859,  Professor  of  Physioloify  at  the  University  of  Heidel- 
berg ;  and,  in  1871,  Professor  of  Natural  Philosophy  to 
tlie  University  of  Hcrlin. 

It  was  during  his  career  as  a  military  suigcon  that  he 
paUished  his  cdebrated  essay  on  "  The  Conservation  of 
Energy." 

The  science  of  dynamics  has  been  so  long  established, 
that  it  is  hardly  conceivable  that  any  addition  to  its 
fundamental  principles  bhould  yet  rcm.ain  to  be  mide. 
But  in  the  application  of  pure  dynamics  to  actual  bodies 
a  great  deal  remains  to  be  done.  The  great  work  for  the 
men  of  science  of  the  present  age  is  to  extend  our  know- 
ledge of  the  motion  of  matter  from  those  instances  in 

which  we  can  see  and  measure  the  motion  to  those  in 
which  our  senses  are  unable  to  trace  it.  For  this  purpose 
we  must  avail  oursdves  of  such  principles  of  dynamics 
as  are  applicable  to  cases  in  w  hich  the  precise  nature  of 
the  motion  cannot  be  directly  observed,  and  we  must  also 
discover  methods  of  observation  by  whidi  effects  which 
indicate  the  nature  of  the  unseen  motion  may  be  mea- 
sured. It  is  unnecessary  here  to  refer  to  the  labours  of 
the  different  men  of  sdence  who,  eacii  in  his  own  way, 
have  contributed  by  experiment,  calculation,  or  speeaU* 
tion,  to  the  establishment  of  the  principle  of  the  conser- 
vation of  energy  ;  but  th  te  c  \n  be  no  doubt  that  a  very 
great  impulse  was  communicated  to  this  research  by  the 
publication  in  >S47,  of  Hdmholti^  essay  **  Ueber  die 
ErhaltLin};  dcr  Kraft,"  which  we  must  now  (and  correctly, 
as  a  matter  of  science)  translate  Conservation  of  Eneri;y, 
though  in  the  translation  which  appeared  in  Taylor's 
"  Scientific  Memoirs,"  the  word  Kraft  was  translated 
Force  in  accordance  with  the  ordinary  literary  usage  of 
that  time. 

In  this  essay  Helmholts  sbotved  that  if  the  forces 
acting  between  material  bodies  were  equivalent  to  attrac- 
tions or  repulsions  between  the  particles  of  these  bodicr, 
the  intensity  of  which  depends  only  on  the  distance,  then 
the  configuration  and  motion  of  any  material  system 

would  be  siib'cct  to  a  certain  equation,  whidi,  when  ex- 
pressed in  words,  is  the  principle  of  the  conservation  of 
energy. 

Whctlicr  this  equation  applies  to  actual  material 
systems  is  a  matter  which  experiment  alone  can  decide* 
but  the  search  for  what  was  called  the  perpetual  motion 
has  been  carried  on  for  so  long,  and  always  In  vain, 
that  we  may  now  appeal  to  the  united  experience  of  a  * 
large  number  of  most  ingenious  men,  any  one  of  whom, 
if  be  had  once  discovered  a  violation  of  the  principle, 
would  have  turned  it  to  most  profitable  account 

Besides  this,  if  the  principle  were  in  any  degree  incor- 
rect, the  ordinary  processes  of  nature,  carried  on  as 
they  are  incessantly  and  in  all  possible  combinations, 
would  be  certain  now  and  then  to  produce  observable 
and  even  startling  phenomena,  arising  firom  the  accu- 
mulated effects  of  any  slight  div«gence  from  the  ptind^e 
ofcoMcrvatkn. 

u 
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But  the  scientific  importance  of  the  principle  of  the 
oooservation  of  energy  does  not  depend  merely  on  its 
■ecimcy  as  a  itatemeBt  of  fact,  nor  even  on  die  reoiafk- 
ablc  conclusions  whi  h  tr,.iy  he  dedured  from  it,  but  on 
the  fertility  of  the  methods  founded  on  this  piinciple.  i 

Whether  our  work  is  to  form  a  sdeace  by  the  ooiUga*  I 
tion  of  known  facts,  or  to  seek  for  an  explanation  of  ob-  ; 
scurc  phenomena  by  devising  a  course  of  experiments, 
the  principle  of  the  conservation  of  energy  is  OHT  nofaU- 
tng  guide.  It  gives  us  a  scheme  by  which  we  mayar* 
range  the  facts  of  any  physical  science  as  instances  of 
the  transformation  of  energy  from  one  form  to  another. 
It  also  indicates  that  in  the  study  of  any  new  phenomenon 
oar  first  inquiry  must  be,  How  can  this  pfaenomeaon  be 
explained  as  a  transformation  of  energy  ?  What  is  the 
or^final  form  of  the  energy  ?  What  is  its  final  form  ?  and 
What  are  the  ooaditioas  of  the  traasformatioa  ? 

To  appreciate  the  full  scicntit-.r  \Mlue  of  Hflmlioltz's 
litllc  essay  on  this  subject,  '.'.  c  should  have  to  asic  those 
to  whom  we  owe  the  gica.c  t  discoveries  in  thermody* 
namics  and  other  branches  of  modern  physics,  how  many 
times  they  have  read  it  over,  and  how  often  during  their 
researches  Ihcy  felt  the  weighty  statements  of  Hehnliollz 
acting  on  their  minds  like  an  irresistible  driving-power. 

We  come  neat  to  his  researcliea  on  the  eye  and  on 
vision,  as  they  arc  given  in  his  book  on  I'll) siolo;,'ii  al 
Optics.  Eveiy  modern  oculist  will  admit  that  the  ophthal- 
■MMOope,  die  original  farm  of  which  was  inveMed  by 
Hclniholt?,  has  substituted  observation  for  conjecture  in 
the  diagnosis  of  diseases  of  the  inner  pans  of  the  cye^  and 
has  enabled  opentiaas  on  the  eye  to  be  made  with  greater 
certamty. 

Bat  though  the  ophthalmoscope  is  an  indispensable  aid 
to  tlie  oculist,  a  knowledge  of  optical  principles  is  i  i  st  il 
greater  importance.  Whatever  optical  information  he 
had  was  formerly  obtuned  from  text-books,  the  only 

practical  object  of  :li  ^c^  med  to  be  to  explain  the  con- 
struction of  telescopes.  They  were  full  of  very  inelegant 
mathematics,  and  most  of  the  results  were  quite  inappli* 
cable  to  the  eye. 

The  importance  to  the  physiologist  and  the  physician 
of  a  thorough  knowledge  of  physical  principles  has  often 
been  insisted  on,  but  unless  the  physical  principles  are 
presented  in  a  form  which  can  be  directly  applied  to  the 
complex  structures  of  the  living  body,  they  are  of  very 
little  use  to  him ;  bat  Helmholts»  Ponders,  and  Listing,  by 
the  application  to  theeye  of  GaosAtheoryof  thecanlin:d 
I>oints  of  an  iristrunicrit,  have  made  il  possil)lc  to  acquire 
a  competent  knowledge  of  the  optical  effects  of  the  eye  by 
a  few  direct  observations. 

But  perhaps  the  most  important  scr^'icc  conferred  on 
science  by  this  great  work  consists  in  the  way  in  which  the 
study  of  the  eye  and  vision  is  made  to  illustrate  the  con- 
ditions of  sensation  and  of  voluntary'  motion.  In  no  depart- 
ment of  research  is  the  combined  and  concentrated  light 
of  aU  the  sciences  more  necessary  than  in  the  investiga- 
tion of  sensation.  The  porely  subjective  school  of  psy- 
chologists used  to  assert  that  for  the  analysis  of  sensation 

no  apparatus  was  required  except  what  every  man  orrics 
within  himself,  for,  since  a  sensation  can  exist  nowhere 
except  in  oor  own  consdousncss,  dw  only  possible 

method  for  the  study  of  sensations  must  be  an  un- 
biased contemplation  of  our  own  frame  of  mind.  Others 


might  study  the  conditions  under  which  an  impulse  is 
propagated  along  a  ner\'e,  and  might  suppose  that  while 
doing  so  they  were  studying  sensations,  but  though  such 
a  procetli'.re  leaves  out  of  account  the  very  t  ssence  of  the 
phenomenon,  and  treats  a  fact  of  consciousness  as  if  it 
were  an  dectrie  current,  the  methods  which  it  has  sag. 
gcsted  have  been  more  fertile  in  results  than  tlie  method 
of  sclf-conteniplaiion  has  ever  been. 

But  the  be-,t  results  are  obtained  when  wc  employ  all 
the  retoutces  of  physical  science  so  as  to  vary  the  nature 
and  intensity  of  the  extemsil  stimulus,  and  then  consult 
consciousness  as  to  the  variation  of  the  resulting  sensation. 
It  was  by  this  method  that  Johannes  Miiller  establisbed 
the  great  principle  that  the  difference  In  the  sensations 
due  to  dilTcrcnt  senses  docs  not  depend  upon  the  actions 
which  excite  them,  but  upon  the  various  nervous  arrange- 
ments which  receive  them.  Hence  die  sensation  due  to 
a  particular  nerve  may  vary  in  intensity,  but  not  in  qua- 
lity, and  therefore  the  analysis  of  the  intmilely  various 
states  of  sensation  of  which  we  are  conscious  must  con- 
sist in  ascertaining  the  number  and  nature  of  those  simple 
sensations  which,  by  entering  into  consciousness  each  in 
its  own  degree^  oonititute  the  actual  state  of  fediag  atany 
instant. 

If,  al^er  this  analysis  of  sensation  itadf,  we  should 

find  by  anatomy  an  apparatus  of  rerves  arranged  in  natu- 
ral groups  corresponding  in  number  to  the  elements  of 
sensation,  this  would  be  a  strong  confirmation  of  the  cor- 
rectness of  our  analysis,  and  if  we  could  devise  the  means 
of  stimulating  or  deadening  each  particular  nerve  in  our 
own  bodies,  we  might  even  make  the  InvestigBtion  phy8io> 
logically  complete. 

The  two  great  works  of  Helmboltz  on  "  Physiological 
Optics  "  and  on  the  "  Sensations  of  Tone,"  form  a  splendid 
example  of  this  method  of  analysis  applied  to  the  two 
kinds  of  sensation  which  furnish  the  largest  proportion  of 
the  raw  materials  for  thought. 

In  the  Arst  of  these  works  the  colour-sensation  is  inves- 
tigated and  shown  lo  depend  upon  Aree  variables  or 
cleiiK-ntary  sensations.  Another  investigation,  in  which  ex- 
ceedingly icIuicJ  methods  are  employed,  is  iluit  ot  the  mo- 
tions of  the  c)  es.  Each  eye  has  six  muscles  by  the  combined 
action  of  which  iu  angular  position  may  be  varied  in  each 
of  its  three  components,  namely,  in  altitude  and  asimnth  as 
regards  the  optic  axis,  and  rotation  about  that  axis.  There 
is  no  material  connection  between  these  muscles  or  their 
nerves  whidi  wodd  cause  the  motion  of  one  tobe  accom* 
panicd  by  the  motion  of  any  other,  so  that  the  three 
motions  of  one  eye  arc  mechanically  independent  of  the 
three  motions  of  the  other  eye;  Yet  it  is  wdl  known  that 
the  motions  of  the  axis  of  one  tlj^  are  always  accom- 
panied by  corresponding  motions  of  the  other.  This 
takes  place  even  when  wc  cover  one  eye  with  the  fingfts. 
We  feel  the  cornea  of  the  shut  eye  rolUng  trnder  ooi 
fingers  as  we  roll  the  open  eye  up  or  down,  or  to  left  or 
right ;  and  indeed  wc  are  quite  unable  to  move  one  Vf^ 
without  a  corresponding  motion  of  the  other. 

Now  tfaotigh  the  upward  and  downward  motions  are 
effected  by  conesponding  muscles  for  both  eyes,  the  mo- 
tions to  right  and  left  are  not  so,  being  produced  by  ibc 
Inner  muscle  of  one  eye  along  with  the  outer  musde  of 

the  other,  and  yet  the  combined  motion  is  so  regular, 
that  wc  can  move  our  eyes  q^uite  freely  while  tnaintaining 
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during  the  whole  motion  the  condition  that  the  optic  axes 
shall  inietsect  at  some  point  of  the  object  whose  mo- 
tions we  are  following.  Besides  ihis,  the  moiiun  of  each 
eye  about  its  optic  axis  is  found  to  be  connected  in  a 
remarkable  way  with  the  motion  of  the  axis  itself. 

The  mode  in  which  Hclmholtz  discusses  these  pheno- 
mena, and  illustrates  the  conditions  of  our  command  over 
Ihe  motions  of  our  bodies,  is  well  worth  the  attention  of 
those  who  arc  conscious  of  i-.o  liinit.ition  of  their  power 
of  moving  in  a  given  ni.mner  any  organ  which  is  capable 
of  that  kind  of  motion. 

In  Iiis  other  great  worls  on  the  /'  Sensation  of  Tone  as 
a  rin  siu:o;;ical  Basis  for  die  Theory  of  Music/  he  illus- 
trates the  ccnditions  under  which  our  senses  are  trained 
in  a  yet  clearer  manner.  We  quote  from  Mr.  Ellis's 
translation,  p.  95  :— 

"  Now  practice  and  e\:)i  ii.  u  i-  jil  iy  a  f.ir  ^.-re  itcr  part 
ill  the  use  of  our  senses  than  wc  arc  usually  inclined  to 
assume,  and  since,  as  just  rctiiarkcd,  our  sensations 
derived  frona  the  senses  are  primarily  of  importance  only 
for  enabling  OS  to  form  a  conect  conception  of  the  world 
without  us,  our  pmctice  in  the  observation  of  these  sensa- 
tions usually  does  OOt  extend  in  the  sUghtesI  degree 
beyond  what  is  necetsaiy  for  this  purpose.  We  are 
certainly  only  far  too  much  disposed  to  bdieve  that  we 
must  be  immediately  conscious  of  al!  that  we  feel  and  of 
all  that  enters  into  our  sensations.  This  natural  belief, 
however,  is  founded  only  on  the  fun  that  we  are  always 
immediately  conscious,  without  taking;  any  special  trouble, 
of  everything  necessary  f)r  t!ie  i^raciical  paijiose  of  form- 
ing a  correct  acquaintance  with  external  nature,  because 
during  our  whole  life  we  have  been  daily  and  hourly 
using  our  organs  of  sense  and  collecting  results  of  expe- 
rience for  this  precise  oblect." 

Want  of  space  comjK-ls  us  to  leave  out  of  consideration 
that  paper  on  Vortex  Motion,  in  which  he  establishes 
principles  in  pure  hydrodyoamies  which  had  escaped  the 
penetrative  power  of  all  the  mathematicians  who  preceded 
him,  including  Lagrange  himself ;  and  those  papers  on 
electrodynamics  where  he  reduces  to  an  intelligible  and 
systematic  form  the  laborious  and  intricate  investigations 
of  several  independent  theorists,  so  as  to  compare  them 
with  each  other  and  with  experiment. 

But  we  must  not  dwell  on  isolated  popeia,  nch  of  which 
might  have  been  taken  for  the  work  oif  a  specialist,  though 
few,  if  any,  speciahsih  c  ould  have  treated  them  in  so  able 
a  manner.  We  prefer  to  regard  Uelmhoitz  as  the  author 
of  the  two  great  boohs  on  Vision  and  Hearing,  and  now 
that  we  are  no  longer  under  the  sway  of  that  irresistible 
power  which  has  been  bearing  us  along  through  the 
depths  of  mathematics,  anatomy,  and  mtuic,  we  may 
venture  to  observe  from  a  safe  distance  the  whole  figure 
of  the  intellectual  giant  as  he  sits  on  some  lofty  cliff 
watching  the  waves,  great  and  small,  as  each  pursues  its 
independent  course  on  the  surface  of  the  sea  below. 

**  I  must  osvn,"  he  says,  "  that  whenever  I  attentively 
observe  this  spectacle,  it  awakens  in  me  a  peculiar  kind 
of  intellectual  pleasure,  because  here  is  laid  open  before 
the  bodily  eye  what,  in  the  case  of  the  waves  of  the  in- 
visible atmospheric  ocean,  can  be  rendered  intelligible 
only  to  the  eye  of  the  understanding,  and  by  the  help 
of  a  lony  senes  of  complicated  propositions."— ("  Ton- 
enpfindimgeB,"  pi 

Heh.ih  ilt/  is  now  in  Berlin,  directing  the  labours  of 
able  men  of  science  in  his  splendid  laboratory.  Let  us 
hope  that  from  Ids  present  position  be  will  a^da  take  a 


comprehensive  view  of  the  waves  and  ripples  cf  our  intel- 
lectual progress,  and  give  us  from  time  to  time  his  idea 
of  the  meaning  of  it  alL 

J.  Cl£RK  Maxwell 

THE  UNIVERSITIES  BILL 

PEOPLE'S   notions  of  "reform"  differ  very  much 
according  to  their  interest  in  or  knowledge  of  the 
kind  of  thing  to  be  icfintned.  At  present  there  is  mnch 

talk  of  university  reform,  but  there  is  really  no  proposi- 
tion before  the  public  for  reforming  the  universities. 
The  Government  Bill  Is  simply  intended  to  adjust 
certain  parts  of  the  machinery  of  the  ancient  corpora- 
tions at  Oxford  and  Cambridge  and  to  oil  the  wheels 
which  with  the  lapse  of  time  have  become  rusty. 
There  is  no  intention  to  inake  Oxford  and  Cambridge 
w?  it  ihcy  were  three  centuries  ago  -namely  universities 
i.i  the  sense  in  which  the  word  "university"  is  applied 
(excepting  the  cases  of  London  and  Diuttam)  to  evory 
other  institution  claiming  the  title  In  civilised  Europe. 
The  historic  process  by  which  the  endowed  boarding- 
hottses  at  Oxford  and  Cambridge  known  as  colleges  fell 
into  the  hands  of  the  clerical  party,  and  subsequently 
became  possessed  of  the  sole  control  of  the  univeriity, 
suppressing  the  higher  Faculties,  with  the  exception  of 
the  TheOtogical,  and  driving  from  die  university  all 
students  but  those  who  could  afford  to  mnkc  a  ruinous 
annual  payment  to  the  cooks,  butlers,  scouts,  and  tutors 
of  one  college  or  another  in  exchange  for  indifferent  board 
and  lodgin,;  and  a  "  religious  education  "  in  a  school-boy's 
horn-book,  under  the  disciplinary  system  devised  by  the 
Jesuits,  is  not  to  be  reversed.  No  rc-constitution  of  tlic 
Faculties — the  absolutely  essential  step  in  the  reformation 
of  decayed  uidverrities— is  proposed,  nor  is  die  Bachelor> 
of- Arts  curriculum  to  be  relegated  to  its  proper  place  — 
the  preparatory  schools.  The  collq;es  are  still  to  have  it 
all  their  own  way,  are  to  be  alktwed  stDl  toooopetewftb 
one  another  in  buyin;;  at  the  rate  of  100/.  a  year  the 
chances  of  distinction  which  a  promising  school-boy  can 
give  by  entering  his  name  on  the  college-books  ;  they  are 
still  to  pursue  the  fruitless  task  of  tr.aining  these  youths 
SO  as  to  obtain  for  the  college  the  largest  possible  number 
of  "  first  classes "  in  an  extOHMrtion  arranged  and  con- 
ducted by  the  colleges  (whose  representatives  for  oumom* 
ber  the  professoriate)  in  subjects  and  methods  whidi  die 
student  diould  either  have  dropped  at  the  threshold  of 
the  university  or  should  pursue  in  a  spirit  and  with  a 
thoroughness  incompatible  with  the  eondldons  of  these 
competitive  examinations.  I'ri/c  fellowships  awarded 
by  competitive  examination  are  still  to  be  the  in- 
cendves  to  dieie  mereeoary  studies  on  the  part  of 
the  young  men  ;  the  university  prof  'ssor,  even  though 
he  may  be  multiplied  by  two,  is  still  to  occupy  the  am- 
biguous position  which  is  at  present  his  lot— by  right  the 
director  of  the  studies  connected  with  bis  chair,  but,  in 
fact,  shorn  of  the  privileges  and  functions  of  his  office 
through  the  eager  competition  of  colleges  for  ex  nnin  i- 
tion  honours  and  tutorial  fees.  Worse  than  all,  the  ridi- 
culous "matriculadon*  examinations  are  not  to  be 
superseded  by  a  thorough  university  matriculation  exami- 
nation—to  the  want  of  which  the  disgraceful  ine^acieocy 
of  tdioolptcachiiig  in  all  oar  poblie  acteoli  Is  due 
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It  is  true  that  it  is  only  within  the  last  quarter  of  a 
Centtiry  that  the  full  supremacy  of  the  Theological  Faculty 
fai  Oxfofd  has  been  attained  by  the  practically  complete 
effiuement  of  tlie  Medical  Facalty,  the  Regius  and 
Qinicnl  cliairs  in  which  are  now  held  by  one  professor, 
who  appears  to  have  acquiesced  in  the  total  cessation  of 
medical  study  in  Oxford.  It  is  also  true  that  within  the 
ttme  period  the  Faculty  of  Laws  has  made  a  partial  re- 
appearance, and  musters  a  few  non-prorcssional  students, 
whilst  under  the  stimulus  afforded  by  competitive  exami- 
nation and  pnVc  fellowships,  something  more  in  quantity 
than,  but  still  identical  in  kind  with,  the  class-work  taught 
ttsdiool  to  boys  of  from  fifteen  to  eighteen  years  of  age, 
ii  lunr  sedulously  diireninto  the  undergraduate's  brain  by 
Ms  college  tutors  and  lecturers.  It  will  also  be  adduced 
by  the  apologists  of  the  i)rosent  university  rl-^^imc,  that 
over  80,000/.  have  been  spent  at  Oxford  on  a  palatial 
edifice  for  the  encouragement  of  the  kftg-neglectcd 
■tiidies  which  are  ranked  as  physical  science.  It  should, 
however,  be  thoroughly  understood  that  the  sum  in  ques- 
tion hat  been  primarily  devoted  to  the  productioD  of  an 
architectural  monstrosity,  the  University  Museums,  which 
though  pleasing  to  the  aesthetic  persons  who  invented  it, 
does  not  provide  the  accommodation  which  the  subjects 
require  nor  even  so  nmch  as  ooold,  in  the  absence  of 
aesthetic  muddling,  have  been  obtained  for  a  fimrth  part 
of  the  sum  quoted  with  so  much  assurance. 

The  actual  facts  which  are  given  below  show  what  is 
the  constitution  of  the  Universityof  Oxiwd  in  the  way  of 
professors,  colle;^'?-tcachers,  and  students,  and  to  what 
studies  they  respectively  devote  themselves.  These 
figures  entirely  refute  Mr.  Lowers  recent  statements  to  the 
effect  that  whilst  the  honour-man  at  Oxford  has  a  good 
education,  and  the  pass-man  a  very  bad  one — the 
pass  men  far  outnumber  the  hononr>men.  Clearly  Mr. 
Lowe  had  not  troubled  himself  to  ascertain  the  facts 
before  making  his  attack,  which  was  intended  to  show 
the  danger  of  allowing  the  Ouciii  C_'oIIc^;c  to  become 
a  university.  Mr.  Lowe's  conception  of  a  uitiversity  is 
limited  by  the  model  of  that  which  he  represents,  and 
accordingly  there  is  little  comfort  to  be  derived  from  his 
attacks  on  Oxford  for  those  who  believe  in  "  the  tmiver- 
sity "  as  it  exists  in  the  great  German  hone  of  muver- 
sities. 

All  that  has  been  written  and  said  within  the  last  three 
months  on  the  university  question  shows  that  there  is  a 
•most  serious  ignorance  among  oar  public  men  of  what 
universities  are,  what  they  can  do^  are  doing,  and  how  they 
do  it,  both  in  Great  Britain  and  abroad.  Only  two 
members  of  the  House  of  Commons,  Dr.  Lyon  Playfair 
and  Mr.  Grant  Duff,  appear  to  have  so  much  as  an  ele- 
mentary- .11  qi  nintarcc  with  the  subject  on  which  they  are 
about  to  legislate.  Even  Mr.  Goldwin  Smith,  who  has 
returned  to  England  fidl  of  wisdom  gafaied  in  die  Far 
West,  expresses  his  belief  in  the  collt  pc  .•system  because, 
forsooth,  certain  mushroom  institutions  in  America 
which  are  defective  as  universities,  have  no  colleges  or 
boarding-h&uses.  Had  Mr.  Goldwin  Smith  travelled 
cast  instead  of  west,  he  might  have  formed  other  and 
sounder  concfaisions  after  a  study  of  German  tmi- 
versities. 

Under  tlieee  drcanstasces,  though  it  is  a  matter  of 
profound  ooncen,  It  is  not  surprising  that  the  Government 


liill  contemplates  no  change  which  will  re- create  Oxford 
and  Cambridge  as  universities.  They  will  remain  each 
a  congeries  of  finisliing  schools  for  the  sons  of  the 
wealthier  dasses — where  a  man  may  learn,  as  Dr.  Lyon 
Playfair  has  said — how  to  spend  a  thousand  a-ycar,  and 
to  spend  it  with  some  discretion,  but  not  how  to 
earn  a  thousand  a-year— how  to  roalce  himself  a  useful 
member  of  society  valuable  at  that  rate. 

To  fit  a  man  for  a  career  in  life,  the  task  which  is 
undertaken  by  every  otlier  university  worthy  of  the 
name,  is  absolutely  what  Oxford  and  Cambridge  refuse 
to  do,  and  what  legislators  ought  to  force  them  to  do. 
Poor  men,  or  men  of  moderate  means,  can  only  afford  to 
send  their  sons  to  an  Englisb  university  in  order  that 
they  may  become  clergymen  or  schoolmasters,  or  on  the 
chance  that,  as  in  the  Chinese  mandarin  selection,  they 
may,  by  submission  to  the  tyranny  of  a  competitive 
examination,  win  a  prize  fellowship. 

Those  w!io  desire  and  see  in  the  future  a  true  univer- 
sity reformation—having  nothing  favourable  to  their 
views  to  expect  from  the  action  of  the  Commissionen 
appointed  without  definite  instructions  by  the  present 
Government  Bill — have  none  the  less  much  to  fear  and 
to  combat.  It  is  admitted  00  all  hands  that  the  powers 
of  the  Commissioners  we  very  great,  though  they  are  not 
dffinilefy  instructed  as  to  how  they  are  to  employ  those 
p  uvL-rs.  Practically  it  will  cmne  to  this,  that  the  Com- 
missioners will  simply  empower  the  resident  fcUows  of 
colleges  to  do  what  they  have  long  wished  and  sketched 
out,  namely,  to  mart)-  and  settle  down  permancrtly  in 
the  university  as  college  lecturers  and  tutors.  This 
boon  will  be  granted  to  the  colleges  in  exchange  for  an 
immediate  ten  and  a  prosyiccfive  fifty  tbo.isand  a  year, 
which  will  go  to  paying  for  new  university  buiidmgs  and 
for  some  new  (as  well  as  additions  to  the  stipends  of 
some  old)  professorships. 

The  new  professors  will  be  in  the  same  ignoble  position 
as  the  old  ones,  since  no  change  in  the  constitution  of 
the  government  of  the  university  is  contemplated,  and 
there  is  no  reason  to  suppose  that  they  will  make  the 
university  more  remarkable  for  research  and  less  remark- 
able for  apathy,  than  does  the  existing  body.  The  cleri- 
cal restriction  on  headships  of  colleges— sineones  varying 
in  value  from  i,ooo/.  to  2,000/.  a  year — may  be  removed 
by  the  Commissioners,  but  is  not  necessarily  to  be  so  ; 
nor  is  provision  made  for  aboUshing  headships  altogether. 
The  natore  of  the  duties  of  the  college  leaurers  and 
tutors  who  will  become  a  more  formidable  body  than 
ever,  when  allowed  to  root  themselves  with  family  siu  - 
roundings,  will  not  be  reguhted  by  the  Commissioners, 
nor  the  subjects  which  they  shall  teach.  At  the  same 
tinie  the  non-resident  fellows  will  have  their  term  of 
tenure  limited,  and  their  influence  in  college  government 
will  be  dnnmished,  even  If  they  are  not  altogether  ex- 
cluded from  a  share  in  it.  The  result  of  these  changes 
will  be  greatly  to  strengthen  the  college  system  of  pre- 
paring pupils  for  the  examination  race-course,  and  to 
render  it  more  difficult  than  ever  to  remove  the  injurious 
antagonism  which  at  present  prevents  any  real  co-operation 
among  the  colleges  for  the  common  good  of  the  university. 
The  cessation  of  this  antagonism  might  have  been  effected 
once  and  for  all  by  empowering  tlie  CommisMonets  to  re> 
constitoto  the  Faculties,  and  to  combine  In  them  equalty 
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all  college  teachers  and  professors,  to  be  organised  into  a 
leries  of  consentaneous  teaching  bodies,  one  in  each 
Faculty. 

In  »ketcbing  what  seems  a  possible  and  satiafaaory 
scheme  fer  the  university  reform  of  tiie  future,  it  is  de- 

sirablc  first  of  all  to  ascertain  what  sum  of  money  cnn  be 
spent  with  advantage  in  a  binglc  locality  like  Oxford  ; 
and,  secondly,  what  ean  be  reasonably  done  with  the 
siir]iliis  funds  now  aclministerc  !  !hroi:>;h  r)vford.    It  ap- 
pears that  aboul  .jcxj.oco/.  a  \ear  may  be  reckoned  as  the 
immediate  prospective  revenue  of  the  coll^es  and  uni- 
versity of  Oxford.   Of  this,  150,000/.  a  year  would  nobly 
endow  a  reformed  Oxford,  leaving  350,000/.  a  year  for 
other  purposes.    The  University  of  Oxford  is  generally 
regarded  as  a  piact^  whereas  it  is  essentially  a  corporaiion. 
Whilst  the  University  coidd  not  with  benefit  dispense 
more  than  1 50,000/.  a  year  within  the  city  of  Oxford,  there 
is  no  reason  why  it  should  not  have  a  series  of  institu- 
tioas  connected  with  it  in  London,  or  even  in  other  great 
cities.     The  universities  founded  in  this  w.iy  by  the  sur- 
plus revenues  of  Oxford  and  Cambridge  in  London,  Dir- 
mingham,  Manchester,  Leeds,  and  Bristol,  should  be 
equally  endowed  with  the  parent  universities,  and  might 
form  as  do  the  German  universities  a  series  of  co-operating 
Institutions  from  one  of  which  to  another  the  student 
could  pass  as  the  special  direction  of  his  studies  might 
detemine,  and  the  professorial  positions  in  which  (of 
graduated  value)  would  furnish  a  ladder  to  be  c'imbcd 
by  those  who  devote  themselves  to  the  professorial 
career. 

Leaving  the  question  aside,  as  to  the  ultimate  disposal 
of  surplus  revenues,  there  is  no  doubt  that  with  the  intro- 
dnctioo  of  a  system  of  professorial  teaching,  oombined 
Vkiih  a  rig  d  piss  examination,  and  the  removal  of  the 
baneful  "compciiiion  for  honours,"  Oxford  could  be 
nuuntained  in  external  appearance  much  as  it  is  with 
150^000/.  a  year  of  endowment.  The  coU^  buildings 
would  remain  as  boarding-houses  and  would  have  to 
compete  as  such  with  the  ordinary  lodgings  in  the  city. 
There  would  be  a  limited  number  (two  or  throe  in  each 
college)  of  domestic  ''tutors*  or  house-masters  to  pre- 
serve order  and  j;i">  c  advii^e  to  the  students  resident  in 
colleges,  whilst  the  entire  teaching  would  be  performed 
by  tlM  greatly«jncreased  professorial  staff 

With  or  without  the  more  radical  points  of  this  change, 
any  Bill  professing  to  lelorm  Oxford  and  Cambridge 
ought  to  embrace  the  foUounng  pru\i^ions,  or  some  at 
least  of  them ;  none  of  them  are  comprised  in  the  Govern- 
ment measure. 

1.  The  creation  of  new  professorships  and  their  arrange- 
ment with  the  old  ones  in  Faculties  (say  Theology,  Law, 
Medicine,  Physical  Science,  and  Literature),  on  as  com- 
plete a  scale  as  the  most  fully-developed  ("Ferman  uni- 
versity presents— say  Leipzig — where  with  a  total  revenue 
of  50^000^  ayear  the  University  has  115  professors  as 
against  43  in  Oxford. 

2.  The  giving  of  the  sole  control  of  the  curriculum  of 
study  in  each  Faenlty  to  the  official  members  of  that 
Faculty,  together  with  the  sole  rijjht  to  nppoint  examiners 
and  tj  elect  to  vacant  professorships.  The  existing 
"  Boards  of  Studies  "  might  without  difficulty  be  deve- 
loped into  the  required  Faculties. 

3.  The  exclusion  of  all  non-resident  graduates  and  of 
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persons  not  officially  recognised  as  teachers  (members  of 
Faculties)  from  participation  hi  university  government 

4.  The  imposition  of  a  thorough  matriculation  cvimioa- 
tion  (to  embrace  the  elements  of  physical  science  and 
other  modem  studies)  <m  all  students  seelrfng  admission 
to  tlie  uni\  crsity ;  the  subjects  of  examination  and 
standard  to  be  arranged  and  determined  by  a  committee 
of  the  faculties  in  concert  with  other  great  national  educa* 
lional  bodies. 

5.  The  abolition  of  "college  monopoly,"  and  the  introduc- 
tion of  free  trade  in  the  boarding  and  the  teaching  of 
undergraduates— firstly,  by  permitting  an  undergraduate 
(whether  enjoying  a  college  scholarship  or  not)  to  reside 
where  he  may  find  the  cheapest  and  best  accommodation 
either  in  or  out  of  college;  and  secondly,  by  pro- 
hibiting any  compulsory  exaction  from  him  of  attend- 
ance on,  or  payment  for,  any  teaching  which  he  does 
not  voluntarily  select  as  the  moat  Ulcely  to  add  to  bis 
knowledge,  or  to  enable  him  to  pass  with  credit  the  only 
examination  he  would  have  to  underi'o,  vi.'.,  the  "  pass" 
examination  of  the  faculty,  admittmg  iuui  to  liie  Uegrte  of 
Bachelor  or  of  Master. 

6.  The  institution  of  a  Doctor's  degree  to  be  given  ii 
the  Faculty  of  Science,  and  in  that  of  Literature  after  the 
degree  of  Bachelor,  on  presentation  by  the  candidate  of 
an  original  thesis  to  be  approved  by  the  Faculty,  and  to 
be  published  (publication  being  Indispensable). 

7.  The  annual  aAs!.;ti:iicni  from  surplus  revenue  of 
some  thousands  a  year  to  each  Faculty  to  be  dispensed 
by  them  in  special  missions,  explorations,  travels,  and 
researches. 

8.  The  general  control  by  the  State  Government  of  the 
finances  and  public  acts  of  the  university.  The  con- 
tinu  il  control  of  a  richly -endowed  corporation  by  the 
State  is  an  indispensable  safeguard. 

9.  The  prohibition  of  the  employment  of  any  collegiate 
or  university  funds  for  any  ecclesiastical  purpose  or  for 
any  other  non-acadendc  purposes. 

la  The  removal  of  ail  religious  tests  in  connection 
with  any  office  (professorial  or  other)  held  in  the  uni- 
versity or  colleges,  as  well  as  the  abolition  of  aU  compul- 
sion in  regard  to  rcli^'ious  observances  sach  as  aie  uow 
exacted  from  undergraduates. 

To  make  all  or  tbuB  major  portion  of  the  changes  here 
advocated  would  be  truly  to  change  the  character  of  our 
English  universities.  They  woidd  be  restored  to  national 
uses  as  universities  worthy  of  the  name  ;  they  would 
cease  to  be  the  "  Kindergarten"  of  the  wealthy  classes,  to 
whom  they  belong  by  no  right,  and  by  whom  they  have 
long  been  appropcleted  and  misnised. 

APPENDIX. 

FolIs  7cith  regard  to  Teachers  and  Students  in  the 
University  of  Oxford^  derived  from  the  "  University 
CaUndar"  »/ 1875. 
There  are  about  2,4ckj  und-rgraduatcs,  or  persons  in 
sialii  /jii/'iilan,  on  the  College  and  University  books  ;  400 
of  these  graduate  in  each  year,  the  avenge  time  spent  in 
the  University  being  over  four  yeais. 

Of  these  75  per  cent,  read  for  honours  In  the  various 
schools  or  Faculties,  wlicnce  it  appears  that  there  are 
about  (probably  less  than)  1,800  students  in  Oxford 
reading  for  hoooun.  Of  these  ijfoo  it  nppean  that  33 
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per  cent  read  for  the  school  of  Literx  Humanieres 
(Philosophy,'Classical  History,  and.PhiklagyXao per  cent 
for  the  school  of  Modern  History,  17  per  cent,  for  the 
school  of  Theology,  15  per  cent,  for  the  school  of  Law, 
7  per  cent,  for  the  school  of  Blmtbematics,  and  only  6-5 
for  ibe  school  of  Physical  Sdenos. 
Of  the  3,400  undefgradnates  24  per  cent,  bold  college 

scholarships  or  exhibitions  vatyiti;;  in  value  from  30/.  to 
100/.  a  year,  exclusive  <^  scholarships  or  exhibitions 
graoted  1^  external  bodies. 

There  are  at  this  moment  360  fellows  of  colleges,  ex- 
clusive of  heads  and  professors,  of  whom  140  (out  of  a 
total  of  itio  ooU^  leetnren  and  totora)  are  resMent  and 
eagaeed  in  teaching.  Tbeavcngv  endowment  of  a  fel- 
lowship is  250/. 

There  are  thirty*seven  University  professors  and  six 
University  readers  or  assistant  professors,  of  whom  nine 
give  no  definite  courses  and  have  no  pupils.  They  acc 
distributed  in  subjects  thus  :  Theology,  five ;  Medicine, 
two ;  Law,  four,  and  a  reader ;  Lit.  Human,  seven,  and 
a  reader ;  MatbemaUcs,  three  ;  Physical  Sdence,-  seven, 
and  four  readers  ;  Modern  History,  three, and  a  reader  ; 
Fine  Art  and  Modern  Languages,  seven. 

TaMag  the  total  nvniber  of  teachers,  bodi  coQegiate 

and  professorial,  and  the  total  n-imber  of  honour-students, 
according  to  the  subjects  which  ihcy  respectively  teach 
and  pursue  (which  subjects  may  be  ascertained  from 
the  calendar),  we  find  that  in  Literx  HumanioreB  -the 
proportion  of  collegiate  and  professorial  teadiers  to' 
students  is  i  :  5*5  ;  in  Mathematics,  i  :6;  in  Physical 
Science,  1:7;  in  Modem  History,  i :  5 ;  ia  Law, 
1 : 15-5. 

Estimating  the  average  annual  income  of  a  college 
leetiner  or  tutor  at  500/.,  we  find  th^t  75,000/.  is  the  sum 
required  to  pay  at  this  rate  for  i$o  such  persons.  This 
sum  is  exactly  what  the  scholirship  fund  (40,000/.),  plus 
149  fellowships  of  250/.  each  amounts  to ;  so  that,  prac- 
tically, the  teaching  in  Oxford  colleges  is  paid  for,  not  by 
the  parents  of  undergraduates,  but  by  a  portion  of  the 
collegiate  endowments— to  wit,  the  scholarship  fund  and 
two  fifths  of  the  fellowship  fund. 

The  statement  recently  made  by  Sir  John  Lubbock  in 
the  debate  on  the  Universities  Bill  In  the  House  of  Com- 
mons, to  the  efTcct  that  Oxford  practically  has  done 
nothing  for  the  devdopraent  of  the  study  of  physical 
sdeooe,  is  amply  justified  by  the  above  figures ;  there 
are  only  seven  professors  and  four  readers  of  all  the 
various  physical  sciences  in  Oxford  ;  only  one  twenty- 
feurtfa  of  the  undergraduate  students  in  the  place  pursue 
the  study  of  physical  science;  <tm/i/  alt  the  three  hundred 
and  sixty  fellowships  in  the  various  colleges  only  five  are 
held  by  persons  (exclusive  of  professors)  who  have  been 
elected  to  them  in  consideration  of  tbetr  attainmenu  in 
physical  science,  tn  four  mote  fellow^btps  (he  application 
of  mathematics  to  physics  lias  been  allowed  to  count  in 
establishing  a  student's  claim  to  such  fellowship. 

The  public  schools  teach  physical  science  to  so  few 
boys,  and  teach  it  so  inefficiently,  that  there  are  quite  :is 
many  scholarships  for  excellence  in  this  subject  offered  to 
the  matriculating  students  as  there  are  worthy  candidates. 
The  fact  that  the  public  schools  never  teach  physical 
science  to  all  their  pupik  and  only  as  a  rule  to  the  dullest 
boys  in  the  scfaooil,  who  are  carefully  selected  for  this 


study  on  account  of  their  failure  in  classics  and  mathe- 
matics, is  simply  due  to  the  fact  that'  neither  the  colleges 
nor  the  university  introduce  any  branch  of  physical  science 
into  any  one  of  their  compulsory  examinations.  And 
this  fiMt  is  further  explained  by  the  fact  that  the  college 
lecturers  and  tutors,  and  even  the  heads  of  houses, 
are,  with  few  exceptions,  men  who  have  been  adiool« 
masters,  or  who  l.opo  to  lie  so,  and  who  are  idcntifiedin 
every  way  with  the  pedagogic  profession. 

In  fact,  v^g  the  term  without  any  effindve  fanplica* 
tion,  the  College  authorities,  together  with  the  school- 
masters, form  a  "  ring  "  whose  interest  it  is  to  suppress  a 
class  of  studies  of  which  they  are  themselves  igaoeant. 
The  university  professoriate,  which  should  act  as  a 
higher  body,  to  control  and  stimulate  the  pedagogic  class 
of  teachers,  is,  as  already  mentioned,  a  nonentity.  There 
is  no  such  faigher  power— the  "  University  "  is  ridden 
over  roogh>shod  bf  the  "Academy  for  Youag  Gentle- 
*  An  Oxfokd  Mak 


THE  UA^<J,UES 
Essai  sur  ta  Langue  Beuqtte,  Par  F.  Ribaiy.  Tkadoit 

du  Hongrois  par  J.  Vinson.    (Paris  :  F.  Vicweg,  1877.) 

Basque  Legeitds.  By  W.  Webster.  (Griiiitb  and  Fanren 

1877.) 

THll  Ktruscans  perhaps  excepted,  there  is  no  race  that 
has  had  a  greater  attraction  for  the  ethnol(^st  and 
the  student  of  language  than  the  Basque.  Defended  by 
the  mountain-fastnesses  of  the  Pyrenees,  with  peculiir 
physiognomy,  language,  and  manners,  they  seem  to  be 
the  last  waif  and  stray  of  a  peofde  and  family  of  speech 
which  have  elsewhere  disappeared.  Whence  did  they 
come  ?  and  what  is  their  kinship  ?  are  the  two  questions 
which  have  long  been  discussed  warmly  and  to  little  pur- 
pose. Are  we  to  regard  thf  m  ts  the  desrcndnnts  of  the 
ancient  Iberi,  and  find  their  traces,  with  Wilhelm  von 
Humboldt,  in  the  local  names  of  Spain,  of  Sicily,  and  ef 
Southern  Italy,  or  are  we  to  bring  them  from  Africa  on 
the  one  side,  or  from  America  on  the  other,  or  finally 
let  them  drop  from  the  clouds,  or  grow  up  ^poru.^ucously 
on  their  native  soil  ?  Certain  it  is  that  languages  like 
Basque  were  spoken  in  the  north  of  Spain  under  Roman 
rule  ;  at  least,  the  town  called  Graccuris,  in  honour  of 
Tiberius  Gracchus,  is  a  genuine  Basque  compound  of 
iri  or  kiri  "city,"  like  Iria  Flavia,  "the  Flavian 
burgh."  Exclusive  of  emigrants  in  South  America^ 
the  present  lias'jue  population  amounts  tu  about 
8oo,(xx.),  of  whom  660,000  arc  Spanish,  and  140,000 
French.  Their  language  has  Uttle  resemblance .  to 
any  other  known  tongue,  whether  ancient  or  modem* 
Erro  claimed  for  it  the  privilege  of  having  been  spoken 
in  Paradise ;  and  Larramendi  proudly  named  bis  gram- 
mar (17*9)  "  El  Impossible  Vcndde      The  Imposrible 

Conquered."  The  native  works  upon  the  language,  how- 
ever, were  all  tainted  with  mysticism  and  want  of  scien- 
tific method,  and  it  is  mly  of  late  years  that  this  interest- 
ing speech  has  been  examined  in  the  light  of  science  and 
exact  scholarship,  and  grammars  composed  which  treat  it 
in  a  rational  way.  Materials  for  the  work  have  been  pre- 
pared by  the  researches  of  Prince  Lucien  Bonaparte,  who 
has  accurately  mapped  out  the  several  dialects  of  the 
language,  has  noted  their  indiiddual  characteristics  and 
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pecaliaritics,  r\nd  has  actually  discovered  some  fast- 
perishing  dialects  which  had  hitherto  remained  unknown- 
His  nu^ifieent  work  on  the  Basque  verb  has,  it  may  be 
said,  created  the  scientific  philology  of  the  language. 

Basque,  or  Eskuara  (probably  meaning  "mode  of  speak- 
ing as  the  Basques  themselves  call  it,  is  an  aggluti- 
native tongucj  postfuung^  for  the  most  part,  the  sounds 
wbidi  express  the  relations  of  grammar.  Tlie  gnmunar 
would  t)^'  simple  were  It  not  for  the  verb,  at  once  the 
'Wonder  of  native  writers  and  the  despair  of  foreign  Un- 
guiatSk  Tlw  veib  iacofpotatea  die  pvonoons,  having  a 
different  fgm  for  "  I  have, "  "  I  have  it,"  "  I  have  it  for 
you,"  &c,  as  well  as  (in  some  dialects)  for  addressing  a 
woman,  a  man,  a  superior,  and  an  equal.  It  possesses 
also  three  voices,  two  primary  tenses,  at  least  five  moods, 
and  more  than  one  paiticiple  or  infinitive.  When  ana- 
lysed these  forms  turn  out  to  be  amalgamations  of  the 
verbal  stem  with  various  pronouns  and  modifying  par- 
ttcks,  btttfheir  origin  is  so  obsctned  by  phonetic  decay, 

and  their  numbt-r  is  so  iinrncr;se,  that  wc  cannot  nuich 
wonder  if,  according  to  the  legend,  the  devil,  having  spent 
seven  yean  at  Burgos  in  the  vain  attempt  to  leium  the 
language,  was  at  last  obliged  to  leave  the  Basques  to  their 
primitive  simplicity  and  virtue.  The  eight  principal  dial,  is 
— Labourdin,  Souletin,  Eastern  Bas-Navarrais,  Wi  stcni 
Bas-Navarrais,  Northern  Haut-Navarrais,  Southern  Haul- 
Navarrais,  Guipuscoan,  and  Biscayan — differ  a  good  deal 
from  one  another,  and  the  three  sub- dialects  of  Spanish 
Basque— Roncal,  Aezcoan,  and  Salazarese,  have  yielded 
to  Fiince  Bonaparte  interesting  archaic  forms  and  words. 
It  isnnlbltunate  that  our  knowledj^e  of  Hastiue  does  not 
readi  bade  further  than  1545,  when  the  first  book  in  the 
language— the  "  Poems  of  Dechepare'-^was  printed,  and 
a  restoration  of  earlier  grammatical  forms  must  therefore 
rest  solely  upon  a  compaiison  of  the  existing  dialects. 

The  gramm.ir  of  the  Hungarian  professor,  which  M. 
Vinson  has  translated  into  French,  is  an  extremely  good 
one,  and  its  value  has  been  increased  by  the  introduction 
hebas  prefixed  to  it,  as  well  as  b)  the  notes  he  has  added  by 
way  of  supplement  and  correction,  and  by  a  very  useful  and 
almost  ediausdve  Basque  bibliography  he  has  appended 
at  the  end.  These  notes  will  form  the  subject  of  an  article 
Frince  Bonaparte  is  preparing  for  publication.  Prof. 
Rthary's  exposition  of  the  intricacies  of  Basque  grammar 
is  singularly  clear,  and  I  know  of  no  work  from  which 
the  foreign  student  could  gain  a  better  insight  into  the 
madiinery  of  the  verb  or  a  hotter  key  to  its  multitudinous 
forms.  Certain  of  these  are  compared  with  corresponding 
forms  in  Magy;lr,  Vogul,  and  Mordvinian,  which,  like  the 
15asque,  arc  able  to  incorporate  the  objective  pronoun. 
The  volume  may  be  heartily  recommended  for  both  scien- 
tific and  practical  i>uii)oses. 

While  tlic  Hasque  lani,'uaj;c  has  been  altractintj  so 
much  attention,  the  equally  interesting  and  important 
folk-lore  of  the  country  has  heen  almost  wholly  neglected. 
With  the  doubtful  exception  of  Chaho,  none  of  the 
Basque  legends  were  "even  noticed  till  within  the  last 
two  years,  when  M.  d'Abbadic  read  the  legend  of  the 
Tartaro  before  the  Soci  'ti'  des  Sciences  et  des  Arts  de 
Bayonnc,  and  M.  Ccrquaiid  his  '  L^gendes  ct  Kccits 
Populaires  du  Pays  Basque,'  before  the  sister  society  at 
Pau."  Mr.  Webster's  book,  therefore,  is  doubly  welcome, 
consisting  as  it  does  of  tales  and  legends  written  down 
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from  the  lips  of  the  narrators,  and  literally  translated  into 
English  with  the  co  operation  of  M.  Vinson.  Mr.  Webster 
has  divided  the  storiei  into  (i)  Legends  of  the  Tartaro, 
(3)  of  the  Heren-Sitge,  or  Seven-beaded  Serpent,  (3) 
animal  tales,  which  are  neither  fables  nor  allegories, 
(4} legends  of  Basa-Jauna,  Basa-Andrc,  and  other  Lamin- 
ak.  or  fairies,  (s)  tales  of  witchcraft,  (6)  Contcs  des 
F^,  and  (7)  religious  legends.  The  TarUno  is  a  one- 
eyed  Cyclops,  and  what  is  told  about  him  will  interest 
classical  scholars.  He  lives  in  a  cave  among  his  flocks, 
and  is  blinded  with  a  red-hot  spit  by  the  hero,  who  con* 
(rives  to  escape  by  the  help  of  the  unsuspecting  sheep. 
In  some  versions  the  story  of  the  talking  ring  is  com- 
bined with  that  of  the  Cyt  lojis,  and  in  one  form  of  the 
legend  communicated  to  me  by  M.  d'Abbadi^  and  alluded 
to  by  Mr.  Webster,  the  hero  b  made  to  fight  with  a  tiody 
without  a  soul.  Grimm  has  quoted  analogous  stories  to  that 
of  the  Cyclops,  among  the  Oghozian  Turics,  Karelians,  and 
others,  and  M.  d'Abbadie  beard  an  almost  exactly  simi- 
1  ir  one  in  I'astcrn  Africa,  while  Mr.  Moseley  has  pointed 
out  to  me  that  the  Chinese  also  have  their  ''one-eyed  people 
who  live  to  the  east  of  Chnk  Lung,  and  have  one  eye 
in  (he  rent  re  of  the  face."  (See  my  "  Principles  of  Com- 
P  iratnc  I'hilology,"  second  edition,  pp.  321  323,  and  for 
ae.  account  of  a  Mongelian  Cyclops,  Mr.  Howorth,  in  the 
•jfournal  of  the  R.A.S.,  vii.,  2  (1875),  p.  232.)  It  is  within 
the  bounds  of  possibility  that  the  Greek  myth  of  the 
Cyclops  may  have  been  borrowed  by  the  colonists  in 
Sicily  or  the  voyagers  to  Tartessus  from  some  ancient 
Basque  population.  However  this  may  be,  the  legends 
of  the  seven-headed  serpent  connect  themselves  very 
strildngly  with  Western  Asia.  Accadian  mythology  had 
much  to  tdl  of  "  a  seven-beaded  serpent,"  the  dngon  of 
Chaos,  which  tempted  man  to  sin  and  waged  war  with 
Merodach,  the  Ch  ildc.an  Michael.  The  Indian  Vritra 
has  but  three  hud Uke  the  Orthros,  the  Kerberos,  the 
Ekhidna,  and  the  Khimaera  of  the  Greeks,  but  it  is  at  least 
curious  that  Orthros,  with  his  master  Geryon,  was  local- 
ised at  Cadiz  in  the  later  days  of  Greek  mythology. 
Basa  Jauna,  again,  "  the  wild  man  of  the  woods,"  with  lUs 
wife  Basa-Andre,  though  once  represented  as  a  kind  of 
vampire,  is  usually  described  as  a  sort  of  Satyr,  reminding 
us  not  only  of  the  classical  Pan,  but  of  the  far  older 
Chaldean  Hea-hmn,  the  fciend  and  councillor  of  the 
Babylonian  Heraklcs.  Basa-Andrc,  says  Mr,  WebKcr, 
"  appears  sometimes  as  a  kind  of  mermaid,  as  a  beautiful 
lady  sitting  in  a  cave  and  *  combing  her  lodn  with  a 
comb  of  gold,'  in  remote  mountain  parts." 

On  the  whole,  however,  there  is  very  little  lliat  i»  native 
in  these  Basqoe  kgends,  at  least  so  far  as  their  origin 
and  texture  are  conoemedL  As  Mr.  Webster  tias  noticed, 
the  resemblance  of  many  of  them  to  the  Kdtic  stories  of 
the  West  Highlands  is  too  minute  to  be  the  result  of 
accident,  while  a  large  part  of  them  is  familiar  to  us  in  a 
French  or  even  a  Goman  fonn.  How  the  Basques  could 
have  borrowed  Gaelic  stories  is  at  present  not  easy 
to  explain ;  it  is  more  probable,  however,  that  this  took 
place  through  marithgae  intercourse  at  a  comparatively 
recent  period  than  at  some  remote  date  when  the  ancestors 
of  the  Kelts  and  the  Basques  may  be  supposed  to  have 
lived  in  close  proximity.  The  impression  left  upon  the 
mind  by  the  legends  Mr.  Webster  has  collected  is  that 
the  Basques  are  neither  imaginative  nor  original,  and 
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thb  is  borne  out  by  wh.it  he  tells  tis  of  their  unreasoning 
"adherence  to  what  ihey  believe  lo  bo  the  text  of  these 
old  talcs.  '  I  don't  utidentwd  it,  but  the  history  says  1 
ao  ;  *  '  it  is  soy '  '  the  storjr  says  so ; '  was  positively 
affirmed  again  and  again."  This  conservatism  accounts 
for  the  survival  of  so  many  pa:;. in  ideas  and  tuslonis 
among  the  people,  among  which  the  legends  themselves 
may  be  reckoned.  The  latter  ate  believed  like  "the 

histories  of  the  I'-.blc,  or  the  '  Lives  of  the  Saints.'  In 
fact,  the  problem  of  reconciling  religion  and  science  prc- 
•ents  itself  to  the  Basque  mind  in  this  strange  guise — 

how  to  reconcile  tliesc  n.urativcs  with  those  of  the  BiUo 
and  of  the  Church,  The  ;;eneral  solution  is  that  they 
happened  before  the  time  of  which  the  Hible  speaks,  or 
before  Adam  fell.  They  are  /t;4V  Zttitartt  lo  isti'i  rii^iiid-— 
'  histories  of  the  .ancient  law ' — by  which  is  apparently 
meant  the  time  before  Christianity.  '  This  happened, 
sir,  in  the  time  when  alt  anim.als  and  all  things  could 
speak,'  was  said  again  and  again  by  the  narrators  at  the 
commencement  of  llieir  story;'"  a  statement  which 
curiotisly  fits  in  with  a  similar  belief  among  the  liubhmen. 
Altogether  Mr.  Webster  bu  produced  a  most  interesting 
book,  and  we  hope  that  the  \veIcornc  ;;ivi.-n  to  it  m.iy 
induce  him  to  make  it  but  the  tir&t  m&taimcnt  of  other 

leseaidies  among  the  folk*lore  of  the  Basques. 

A.  U.  Saycr 

OUR  BOOK  ^iHELF 

French  Accent.    Uy  A.  H.  Keane.    (Asher  and  Co., 

1877.) 

This  is  an  excellent  and  useful  little  pamphlet,  in  which 
die  author  claims  to  have  discovered  and  formulated  for 
the  first  time  the  laws  which  reguhtte  French  accentua- 
tion.  Putting  aside  the  tonic  accent  which  tistially  falls 

on  the  last  sylla'ilc  of  a  word,  and  corresponds  with  the 
toned  syllable  of  the  Laim  or  Italic  oriRinal,  we  have 
three  accents  :  the  .icute,  the  grave,  and  the  circumflex, 
which  Mr.  Keane  terms  respectively  the  euphonic,  the 
grajnmatical,  and  the  historical.  The  ciicumtlex  denotes 
the  loss  of  a  sound,  as  do  also  the  acute  when  on  initial 
tf  and  the  grave  when  on  final  e.  The  grave  is  alone 
cinployed  grammatically  to  indicate  the  grammatical 
cluuigesof  words,  and  Mr.  Keane  lays  down  Un  two  rules 
that  followed  by  grammatical  t  mute,  one  consonant 
intervoiiBg,  takes  the  grave  accent,"  and  tint "  every  nn* 
accented  e  followed  by  one  consonant  not  final  is  mute." 
Mr.  Keane  shows  himself  well  acquainted  with  the  latest 
j>liilolo„'icaI  rescarcties  into  the  I'rench  langtia;;?,  and 
both  pupil  and  te.icher  will  lind  gieit  assistance  from  his 
attempt  to  initoducu'  l.ivv  and  order  into  the  nature  and 
position  of  the  French  accents.  However,  he  is  not 
altogether  the  first  in  the  field,  and  it  must  be  remem- 
bered that  the  philolo<;icaI  ignorance  of  those  who  have 
stereotyped  the  use  of  the  accents  has  caused  it  to  be 
somewhat  aibitrary.  The  Meufchalel  Bible  of  1535  has 
no  accenU,  and  the  first  ttt  empkiy  them  regularly,  though 
somewhat  capricimnly.  wa»  Jac^ws  Dubois,  in  the  six- 
teenth century.  In  **  An  Introductorie  for  to  Learn 
French  trcwly,"  publi;,h(  d  by  Du  Giicz,  in  London,  pro- 
bably about  ij6t),  the  accents  are  written  below  the  hue. 

Jtiuiie  sur  la  Diginerescemc  Physiohi^iqiu  des  Pen  file  s 
Civiiisis.   Far  M.  Tschouriloir.   (Paris :  Leroux,  iS-t  ) 

This  is  a  caiefoland  conscientious  discussion  of  a  class 
of  statistics  that  have  never  been  so  carefully  discussed 
before,  and  have  in  consequence  been  interpreted  by  dif- 
ferent writers  in  very  different  senses.  There  are  two 


questions,  both  of  which  M.  TschourilofT  answers  in  the 
atTirmalive,  but  which  perhaps  he  does  not  always  sepa- 
rate as  clearly  as  could  lic  wished  ;  the  one  is  whetlicr 
the  French  and  other  civilir.ed  n.itions  are  deierioratm;; 
in  their  physii/ut-,  and  tin-  otln t  whether  their  dcterior.i- 
tion  is  due  to  the  abstraction  of  able-bodied  men  to  serve 
and  perish  in  the  army,  lie  has  no  doubt  as  to  the 
deterioration  in  France,  .Sweden,  and  Saxony;  thus,  in 
the  latter  country,  the  number  of  men  too  intinn  to  serve 
as  conscripts  has  laigely  increased  of  late  years ;  in 
I S32  36,  one- third  of  the  men  were  rejected ;  in  1850-54, 
ono'half.  He  <|uotes  numerous  medical  authorities,  whose 
opinions  are  pnnted  in  the  article, "  Recrutement,"  in  the 
Dictionnaire  Medical,  to  show  the  evil  ejects  of  industt  Lil 
occupation  on  the  health  of  factory  workmen,  and  .dludc^ 
to  many  o'hor  inu  resting  facts  of  tlie  same  n.ilure.  But 
the  balk  of  the  work  is  occupied  in  trarint;  the  cfTects  of 
the  consciiption  on  the  French  race.  Tl.;-  st  uistical  ex- 
amination of  the  returns  of  the  medical  examiners  is  of  a 
necessity  very  complex,  allowances  and  corrections  having 
to  be  made  on  many  grounds.  F.ven  so  apparently  simple 
a  problem  as  that  of  determining  the  amount  of  vigour 
abstracted  from  a  population  by  the  absence  of  a  given 
fraction  «if  them  during  a  limited  period,  such  as  that  of 
the  neat  war,  is  in  reality  very  complicated,  and  requires 
the  free  use  of  tables  of  mortality  and  of  fecundity  for 
diiTcrent  a^cs.  'Y\\<-  upshot  of  the  author's  inquiries  is  tO 
show  that  ihe  .trnoun'.  -a  abstracted  is  mutli  i;reater  than 
appears  at  lirai  lo  be  the  case.     He  tluieforc 

ascribes  a  very  seriously  damagin{»  effect  to  ilie  vi^^our  of 
a  population  by  the  carryin;^'  on  of  great  wars.  It  is  truly 
sad  to  read  the  statistical  tables  of  the  increase  in  France 
of  a  long  series  of  such  hereditary  diseases  as  scrofula, 
hare-lip,  varicose  veins,  paralysis,  madness,  and  skin 
maladies,  due  in  large  part  to  the  propagatum  of  the  race 
by  men  who  had  been  rejected  as  too  infirm  to  aenre  in 
the  army,  and  to  SO  many  of  the  healthy  men  having  been 
destroyed  or  displaced.  This  treatise  will  become  a 
standard  work  of  reference,  both  in  respect  to  its  conclu- 
sions and  to  the  Statistical  operatioos  by  which  they  have 
been  attained.  F.  G. 

The  Notthcrn  Jiunu  r  t>f  Jiuiitt.  A  Popular  Account  of 
the  Jummoo  and  Kashmir  Territories,  by  Frederic 
Drew.  With  Map  and  lUustratioos.  (London  :  Stan- 
ford, 1877.) 

This  is  a  popuLir  edition  of  Mi.  Drewls  valuable  work  on 
Jummoo  and  Kashmir,  noticed  in  NATt;RIC,  vol.  .xii.  p.  550. 
That  work  was  perhaps  too  formidable  for  the  general 
reader  to  undertake,  and  Mr.  Drew  has  therefore  done 
well  in  selcctinj;  from  it  ihoie  parts  likely  to  be  of  general 
interest.  The  selection  has  been  judioously  made^  and 
as  the  ilfaistratioaa  have  been  retained,  and  a  map  show- 
ing the  races  as  well  as  the  physical  features,  the  work 
will  be  found  of  great  value  and  interest  by  tboM  who 
hesitate  to  undertake  the  larger  voiomft  It  deaenres  n 

wide  ciiculation. 

Thi-  7':k'o  Anit  rutis ;  an  AiXoiiiU  0/  Sport  aiui  Travel, 
by  M.ajor  Sir  Rose  Lambert  I'rice,  bart.  With  lUttS- 
trations.   (London  :  Sampson  Low,  1877.) 

We  took  up  this  book  with  little  expectation  of  findin.; 
much  in  it  either  cdifvin^j  or  interesting;,  and  have  been 
most  a^rec.ihly  dis.i])pointed.  The  author,  in  one  of  Her 
Majesty's  ^■hips,  touched  at  v.uious  places  on  the  east  and 
west  coasts  of  .South  America,  and  although  most  of  the 
ground  has  already  been  gone  over,  he  has  the  faculty  of 
seeing  and  describing  the  already  known  imder  new 
aspects.  He  also  visited  Mexico,  California,  and  the 
Yosemitc  region.  From  beginning  to  end  the  oamtive 
is  thoroughly  entertaining  ana  even  those  who  are  well 
read  in  American  travel  will  find  that  Sir  Roie  Price  is 
able  to  tell  them  much  that  ts  new. 
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LETTERS  TO  THE  EDITOR 

|?]|/  Editor  dois  not  hold  himsti/  rispcmsibU  for  opinhns  i-x/<r,-t.ud 
by  his  correspondents.  Naiker  can  he  undertake  to  rtturn, 
pr  to  correspond  tcUk  Ike  wriiert  of,  rejecttd  mamiuaiftt. 
No  Holiet  ii  taken  of  OMOnymons  eommumca/wm.l 

NebaleiM  Star  in  the  PMadei 

A  siliiRT  paragrnph  in  a  recent  number  of  Nai  uke  (vol.  xv. , 
p.  244)  on  the  nebulous  slar  in  the  I'leiades  apjK'ars  to  call  for 
a  few  remarks.  Wiih  reference  to  the  su]'[io>ed  difficulty  of 
fecinfj  with  very  larpe  inslrumcnis  .-v  faint  nebulosity  in  clcwc 
J  r  1  in.iiy  to  a  bri^lit  ".lar,  I  may  say,  that  the  words  of  my 
8^^.1-4.1111,  quuicd  in  ih.e  paragraph  referred  to^  viz.,  "The 

Mcro)ic  ntrbula  ;/  »,r.r  ^hi  rceiY^  witk  LOld  Roirt  mCWOfm," 
are  perhaps  a  little  loo  btion^. 

The  entries  relative  to  '.his  object  are  five  in  number.  In 
February,  1871,  "Examined  under  very  favourable  circum- 
stances;  no  nebulosity  seen  '  Au(;;;si,  1 872,  " Examined  Meropc 
for  Tempel's  nebula;  ;  not  a  trace  of  nebulosity  visible."  (Hoth 
tlieabotre  with  the  3-foot  rcllcctor.)  October,  1S72,  "Tempel's 
variable  nebula  not  found  ;  sky  clear."  September,  1871, 
"  Nothing  seen  ;  much  fahe  light  in  field."  l}eceir.l>er,  1875, 
"  Examined  Merope  in  consequence  of  M.  Tempel's  letter  {/lit, 
Na(h.,  No.  2,045)  i  nebulosity  .seen  ;  only  .'^.ime  little  Mm 
light  as  around  the  other  bright  stars ;  sky  very  misty." 

It  may  lie  expccte<l  h  priori  that  imperfecti  i  f  a  certain 
class,  such  as  du.st  and  other  opaque  substances,  wiH  interfere 
more  with  the  action  of  a  speculum  than  of  an  object -^lass  in 
searching  for  faint  nebulosity  near  a  bright  star,  inasmuch  as  in 
the  former  they  will  throw  back  antl  tlispersc  uvcr  ihc  held  lif^ht 
which  would  otherwise  have  contribuK-d  to  furni  the  image  of 
the  star  ;  whereas  in  the  latter  they  will  cau«  a  general  darken- 
ing by  intercepting  a  certain  percentage  of  light  from  stars  and 
sky  alike.  It  may  therefore  still  be  possible  that  under  peculiarly 
favourable  atmospheric  cnttditions,  and  with  a  speculum  just  re< 
poli&hed,  we  may  still  be  aMe  to  detect  the  nebulosity,  but  it 
apixars  far  more  probable  that  we  must  lock  for  an  explanation 
of  the  difficulty  of  seeing  the  nebulosity  to  the  comparative 
■mallneM  of  field  of  so  large  an  instrument,  which  in  general 
ptevents  the  simultaneous  comparison  of  the  st.-ir  uniler  observa- 
lion  with  neighbouring  ones,  and  of  a  nebulous  sky  with  an 
•dinoait  put  free  from  nebulosity,  so  well  as  with  a  smaller 
tdeNOpe,  aad  to  the  greater  brilliancy  of  the  image  of  the  star 
while  the  nebulonty  about  it  is  only  as  bright  as  in  the  .smaller 
telescope.  Ffom  D'Anest's  remarks,  quoted  in  Nature,  it 
•ppeam  that  wdiobitcU  are  seen  with  much  difHculiy  with  a 
large  refractor  aLm.  I  have  myself  noticed,  particularly  in  work- 
ing  with  the  su-foot  reflector  on  the  great  nebula  in  Orion,  that 
the  fainter  parts  of  the  nebalosity,  whether  or  not  in  the  vicinity 
of  bright  Starr,  could  best  be  seen  with  a  (jading  eye>piMe  of  26' 
field,  of  too  low  magnifying  power  to  utilise  more  than  two« 
thirds  of  the  diameter  of  the  specnlanit  and  with  my  eighteen- 
inch  Newtonian,  the  very  faint  nebuloaity  on  the  preceding  tide 
the  nebula  oonld  be  much  better  traced.' 
The  absence  of  sjrnunelry  of  the  nebulosity  round  the  tt&r,  as  of 
(hat  round  1  Orients,  should,  however,  etuble  real  nebulosity  to 
be  more  easily  distinguished  from  false  ligiU  than  in  other  cases. 
The  more  KTOthero  position  of  M.  TcmpBTs  obiatntHy  prahaUy 
gave  him  aome  sligiit  advantage. 

It  appear*  to  be  in  the  delMtion  of  minute  stars  and  the  exa- 
ninatioa  of  unall  detail^  where  they  exist,  rather  than  in  the 
search  for  faint  dilTascd  nebulosity,  or  nebuloai^  nMUd  Man  that  a 
large  waettuei^ves  so  great  an  advantage  Room 


**T1m  If  ovMBMit  of  tha  aoili^p" 

l/MOta  the  above  beading  Sir  C.  W.  Thomson  gives  an  inter- 
eMiag  account  of  the  "«toii»ii«cia"  oC  tbaFaUdnd  Islands  in 
a  recent  number  of  Natiiui  i«ol,  p.  3JM»  attributes 
their  orgin  to  a  general  atdoaaataf  llie  **iDD-capb*  Nothing 
can  be  cuarer  than  hit  tnjlMialina  of  tlw  node  in  wUch  tha 
qoaitzites  weather  aad  brak  ap  on  the  biO-slopcs,  and  aoa  can 
quite  understand  how  the  resultant  t/,^rr>  is  sia^al^  hlDKht 
down  into  the  valleys  by  the  agents  of  change  be  idoi  to.  But 
it  is  hard  to  see  how  these  agents,  after  having  got  the  dibrit 

"  P. S. "Although  the  faint  diffn^rtl  iir'ni!'>vity  prr.  r,Iin4  t'lr  'irUoU  in  (>iiou 
can  is  acneral  >caiccly  b«  duc.tcil  by  juy  ^jrai^jooji-.  u:  hI  lu  ilie 

limits  tA  Ihc  fi*ki,  lha  cenoal  lumuiositr  of  Um  (Kid  incru^uia  up  10  iha 
'  tistitiktaiily^pvaMiinUMMlMi. 


into  the  valley  ,,  can  subsequently  spread  it  out  into  wide 
sheets,  rcachinj;  "  from  a  few  yards  to  a  mile  or  so  in  width," 
an<I  rc^rmhlln^:  at  a  distance  glaciers  that  seem  as  if  descending 
from  the  adinceiit  ridges.    The  stones,  as  .Mr.  Darwin  tells  us, 
"  are  not  thtowTi  together  into  irregular  piles,  but  are  spread  out 
into  level  sheets  or  great  streams,"     Sir  C.  W.  Thomson  is 
apparently  of  opinion  that  these  great  streams  of  stones  move  ert 
masse  down  the  valleys,  as  "  carlh-glacicrs,"  and  he  refers  to  the 
occurrence  in  Scntland  of  certain  phenomena  which  seem  to  him 
to  indicate  simWar  movements  of  the  "soil-cap."  (leologists 
who  have  worked  much  in  hilly  countries,  will  readily  recognise 
the  truth  of  his  descriptions— indeed  the  appearances  to  which 
he  calls  attention  arc  ^uite  common  in  such  districts  as  the 
Northern  lli>;hlands  ami  Southern  Uplands  of  Scotland.  The 
soil  and  rock-rubbish  whicli  arc  found  resting  u[)on  our  bill- 
slopes,  and  the  l)ending-over  of  the  truncated  ends  of  the 
underlying  vertical  cr  highly-inclined  strata  arc  of  course  the 
results  of  atmospheric  action.    Rain  or  thawing  .oiow  filters 
into  joints  and  crevices,  and  insinuates  itself  between  bedding- 
planes,    and   frost  tends  to  force  these  apart — the  loosened 
rock  moving  in  the  line  of  Ic.ist  resistance,  that  i.5,  d.-u  u  hill. 
At  the  same  time  both  solhi   rock  ntid  detached  fragments 
"weather,"  and  t'.,  ,  ^■:\\  r.n  1  soil  f;raiiually  form,  while  in  like 
manner  this  f;raduaily-lVrniing  "soil-cap  "  being  itself  .acted  upon 
by  fio-it,  is  forced  in  the  sime  way  tu  move  down  the  slop*,  a 
movement  »liich  is  of  course  aidi-d  by  a  ; //  a  tergo,  the  weight 
of  the  descendinj;  m.-iis.    i'artly  in  this  way,  and  partly  by  the 
direct  action  of  rain,  which  not  only  W3,shcs  ihe  particles  down, 
carrying  away  surface  after  surface,  liut  .sometimes  suak.  the 
loose  "soil-cap"  to  such  a  degree  as  to  cause  the  entiie  accumu- 
lation  to  "  flow,"  whole  hill-sides  become  swaihci  in  rmuitlcs  of 
soil  and  dibris.    But  it  is  difficult  to  believe  that  an  experienced 
observer  would  be  puzzled  to  discriminate  between  such  rubliish- 
heaps  and  true  glaciml  moraines.    Arrived  at  the  fxit  of  the 
slope,  the  rock-mbbish  accumulates  there,  unless  there  l>e  some 
stream  at  battd  to  denude  it,  and  to  sweep  its  materials,  in  the 
form  of  gravel,  sand,  and  mud,  dow  n  ttie  valley.    There  arc 
many  good  gr'unds,  however,  for  believLijj  that  much  of  that 
" surface-wa^  "  of  soil  and  rock-rubbish  w  hich  cloaks  our  -  ill- 
slopes  to  a  depth  sometimes  of  many  feet,  dates  Uick  to  a  time 
when  our  climate  was  considerably  colder  than  it  is  at  present, 
and  that,  while  it  was  accumulating,  local  glacieis  occupied 
many  of  our  mountain-valleys.     Putting  aside  "  screes  "  and 
i/<''>nj-$lopes  generally,  I  must  say  I  have  never  seen  any  indica> 
tion  of  that  movement  tn  tnaut  of  the  soil-cap  upon  which  Sir 
Wyville  insists ;  and  I  hardly  think  many  geologists  will  agree 
with  him  that  it  i*  "almost  self-evident  tlut  wherever  there  is  a 
slope,  be  it  ever  ao  gentle,  the  soil-cap  must  be  in  motion,  be 
the  motioa  ever  so  stow ;  and  that  it  is  dragging  over  the  surface 
of  the  rock  beneath  the  blocks  and  twulders  which  nuy  be  em- 
bedded in  it,"  fta    Soil,  as  we  all  know,  is  always  travelling 
from  higher  to  lower  levels,  but  this  movement  consisU  for  the 
most  part  in  the  aiete  $n«eping  downwards  of  its  component 
particles  by  rain  andsurfaoe-draSkage.   It  is  true  that  the  expan. 
sive  |x>wer  of  frost,  and  the  action  of  vegetation  as  described  by 
Sir  Wyvilie,  mar  force  a  certain  proportion  of  a  soil-cap  en  matu 
downagMlla  Hope,  but  these  iaflneaces  will  aflect  only  an  in- 
conildmlila  ilmtum  ;  and,  beiides,  the  movement  thus  caused 
will  be  M  tiiflmg  that  lha  atana  aaiiSMe-actioa  of  rain  woukl 
nfiea  to  carry  away  lha  iriiola  •oil,  paiticle  by  particle, 
long  b«lii»a  dw  pom  «f  lieoat  could  haw  moved  it 
bodily  HMwa  than  as  iaeh  or  tm.    la  nafiag  the  ac 


ooBBta  cf  fha 
kad  Uandf^  cm 


fat  the  Fallf 


ilandf^  CM  ia  itnagty  icaiaiBd  of  fha  gnat  nowi^B 
cf^MiriD  certain  viDqn  of  Aa  Rodqf  ftoantaiaik  aa 


dcaeifbcdIwDr.  Hayden,  and  loaniBfialhatthaataBMifCB  of 
the  Falkhad  laiaada  may  poariUy  be  of  Oe  «uae  Balam.  Dr. 
Hayden  talb  aa  0Mtt  ciNM  tiUfa  an  "asMMd ddddy  «rtdi 
earth,  filled  tiilhiaoia«rlea»iPOii»  lodcaaf  e««(yib&  from  that 
of  a  peatoaafaral  CmI  ia  dlntatei;  Tb«  mow  aielting  upon 
theciartiofthatWBlalai^  aataiataathciaBipartcMaatthairith 
water,  aad  the^  riowly  aMfa  down  Ac  JpiMt  nenAi  Vk*  a 
glacier.  This  is  another  procesa  «f  grianBg  the  underlyiag 
locks,  smoothing  and  grooving  thea^*  Bat  he  apparently  finds 
no  difficnllyiii  distinguishing  bet  ween  sBch'tacth-gladecL*'  aad 
the  moiafaMS left  by  those  gigantic  ioa>rivec^whadi,acGOfiGngto 
him,  flowed  down  the  valleys  of  lha  Rodgr  " 
the  glacial  period.  Suppose  a«r  that  onrngt 
climate  these  earth-gifawieni  wane  aa  faager  to  be  1 
water  to  such  aaalcBlaa  to  caasettsB  to  flow  sw  asasir,  it  is 
evident  that  tlw  loose  aoil  of  wUcfa  thqr  are  partly 
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\v,,uM  then  he  prjikially  rciWWtd  bf  Ute  action  of  i.niii  niul 
runniiif;  water,  while  the  angular  blocks  and  ■r', (5r.v  vvuuld  remain 
fill  a  very  much  Kfnger  time,  until  uvciilunlly  lliey  crumbled 
ilown  atul  were  c-iiiinl  away  in  tlic  furm  v{  i;rAvel,  sarni.  and 
liiuil.  As  far  as  one  can  juJ^jc  .'n m  ilL.-ciii'tiLiiii,  the  "  ^lullc- 
rivcrs"  of  the  Falkland  Ish-.inj.  ;cL-m  pn;tu'.  very  niucli  the 
njipearanoc  which  such  <I'jiiiLatt.i  carlh-j^lacicrs  might  be  ex- 
I>icled  to  assume,  after  their  fii:er  r.ialciials  have  been  abstracle<l. 
The  possibility  thai  consiJtrable  luaijci  of  loose  materials,  such 
ai  a  'Soil-cap,"  ir,ay  h.-.ve  tnuvtil  i-n  nuuii,  hr.s  before  now 
altractcil  the  a'tciUiun  o,  suuiu  ULiLrVLTs.  Mi.  Ivubeil  Mal'.ct 
contlibutcd  a  paper  on  the  subject  a  number  of  years  a(;o  to  the 
Journal  of  t!;e  Dublin  Geolojjical  Society  (see  vol.  v.)  ;  and  in 
the  yahrhuch  dtr  k.k,  getAo^iicken  Iidc/u>tiislit!t,  vol.  xxii,  p. 
309,  will  be  foand  M  wmdebyTlieodorFucbf,  treating  of  the 
same  iubjcct  James  Glikiis 

GeoL  Sumtft  N.B. 

Government  Grants  to  Science 

I.N  that  part  of  the  aiticle  in  last  week's  N'ArUKK  ou  "  Govern- 
ment Grants  "  which  lelatcs  to  the  grant  which  has  been  for 
lome  years  annually  voted  for  pathological  inquiiics  under  the 
jirection  of  Mr.  Simon,  a  statement  is  made  concrrnin;;  myself, 
which  I  fear  may  cunvey  a  faUe  impression  as  to  the  relation  in 
which  I  ttud  to  the  Medical  Depaitmcnt  of  llie  Privy  Council. 

WUl  you  allow  me  to  aay  that  that  relation  is  limited  to  the  fact 
thatllic  patliological  investi,;.ili<ini  in  qucstionare  condacted  attbc 
Drown  IlulitiUiou  by  my  fiiend  a:ul  i.uilca);ue,  I>r.  Klein,  who  dc- 
rivcs  his  conunisiion  directly  from  their  lordships.  I  may  take  the 
opportunity  of  adding  that  the  directors  of  the  institution,  of 
wlMm  Mr.  Simon  is  one,  are  as  aaxions  as  I  am  myself  tliat  its 
rcsottrces  should  be  available,  not  only  fur  this,  but  for  .ill  ntV.cr 
purposes  connected  with  the  advanccm'^nt  of  paihwh>;ical 
kCii'Dce. 

In  former  years,  as  your  icarlcrs  no  doubt  kiiOA-,  I  have  myself 
undertaken  numerous  inve^li^atiuns  for  the  dcpatlmeiit,  the  last 
ecca.itjn  occuniaf  in  iSyj,  but  for  some  time  past  other  and 
opully  importuitdnliesliwe  icndered  this  impossible. 

March  5  J.  Uuiluon-Sani>iuisom 

Tints  and  Polarisation  of  Moonlight  in  Eclipse 

TlIK  gradation  of  the  c  douicJ  tints  on  the  nioun's  tutfacc 
daring  tutal  cchj  ac  was  set  11  here  nio^l  clearly  list  TucMiay. 
At  the  niitlvlie  of  the  cclip  c  tin-  s  jrl'ace  seemed  to  Lc  o": jsrurcd  by 
a  dusky  disc  surrounded  by  a  '..road  brij;ht  eopper  cjluurcd  rim, 
of  nniloru)  width,  following'  the  oulhue  ol  the  iiiuuii  j  l  I^e.  [u.st 
before  totality  ce.ised  the  surl.icc  presented  the  a]  [icarancc  ol  a 
series  of  coloured  crescents  bavin};  the  centres  of  their  boundaries 
on  the  line  joinmg  the  point  «£ei«  Ordinary  light  wnld  MOn 
ai>t>ear  to  the  moon's  ccin.re. 

The  Older  of  Colour  wa^  bright  sea-green  at  the  edge,  T  Slowed 
by  a  pale  golden  lint,  then  copper  tints,  deepcnmg  to  a  dujky  ted 
or  jieach-blijum. 

The  c.\}iL>]i.atun  of  these  eil'ects  of  simli};ht  in  its  passat;e 
thiou^h  the  caith's  atauaphcfe  Will  be  lound  is  liencM's 

Aslruuumy,  4-t-4. 

The  jky  generally  was  free  fro;u  any  but  very  tlVBipaiCDt 

clouds,  and  the  aii  keen  atid  froaty  wilh  steady  brce/e. 

Shortly  b<;!'cire  llie  middle  of  loUlry  I  c\.iaiim.d  the  11^;', I  fiom 
the  moon's  surlace  by  means  of  a  double-ima,;c  piism  (made  for 
solar  eclipse  work  by  Mr.  LaJd)  outside  the  eye  piece  of  a  tele- 
scope wllii  a  3j  inch  objccl-^'lass.  On  taming;  the  pri-m  round, 
will)  its  fiont  surface  perpendicular  to  the  axis  of  the  tclc-cope, 
the  two  iniage-s  of  Uie  moon,  in  llie  p.uts  where  they  did  not 
overlap,  appeared  to  brij^hten  and  d.ukeD  alternately,  inter- 
clMnjjini^  iotensilies.  'I'he  cycle  w.is  cumjjlctcd  in  cuursc  of 
leiululion  through  lSo°.  This  is  C'jn>;lusivc  a^i  to  the  pnl  ui^a- 
tiu;i  of  the  lit;hl  received  from  the  moon  during  lota!  eclip-.e. 
I  was  unable  to  dctcrmiiie  the  character  of  tlic  polaii^vtioa. 
There  will  bc  another  total  eclipse  on  August  2J,  for  which  I 
l.ope  to  be  better  prepared.  Am  FUUtAM 

i)t.  John's  Coll«4;c>  Cambridge,  March  1 


Tbe  Fatenaa  or  Qiub  Lands  of  th*  Moaataln  Ragien, 

of  Ceylon 

E\  LKYo.vE  who  has  travelled  through  the  Central  Province  of 
Ceyloa  mtuthsve  been  uiuok  by  tM  oociirrciice^  AppMtntly 


without  sulTicieiil  cau^e,  of  liacLi  i jI  , ;ias.-.-land  varying  from  a 
few  jK-rches  to  hun<lrcds,  ami  s  n.-.tiiiiLV.  thousamls,  of  acres  in 
extent,  in  the  midat  of  others i^e  iu'.cn.iitiablc  junjjie.  Thislnnd 
is  exceedii.^ly  puor  ;  aimcsl  \\il!iiAil  iM.cption  it  is  wotth'ess  to 
the  cofrec-phijitcr  lur  ]  ur_.'<..;_  cb  i.l  LU/.ivatioii,  ami  inca[)able  of 
sup()ortinj;  any  vegetation  except  its  own  acrid  nuina  prass  (./«• 
lin'^iKyn  sck^cuanOiui)  and  a  few  stuntc<l  specimens  of  Curfy  a 
i2ih->r^.)  and  £/ti!','iira  cfii  tH.i.'is.  Vet  on  all  sides 'i(  i'.  u  ill  pro- 
bably bc  found  a  rich  forest  vegetation  tlia'  p;rows  luxuiiantly 
up  to  the  vcrj-  edge  of  the  grass,  where  it  t'.imiiia'cs  abruptly 
without  any  dwarfed  or  stunted  undcrgrow.Ii  on  ihc  burdcr-lme 
to  sliow  that  the  sod  gradually  cluwges  from  a  fertile  to  a  sterile 
character.  Sir  limerson  Tcnnint,  in  seeking  for  an  explanation 
of  this  curious  phenomenon,  appears  to  have  been  Compielely 
ballkd,  for  he  suggests  nothing  beyond  what  is  contained  in  a 
<|U  Jtalii)n  fiom  ilmnbo'.dt  in  reference  to  the  grassy  plains  of 
S  i.ilh  .\mer!c.i,  where  that  great  traveller  speaks  of  the  destruc- 
tive custom  of  ietlinjj  fire  to  the  woods  wiien  the  natives  want 
to  convert  the  suil  into  pasture.  One  reason,  which  seems  to 
be  quite  conclusive  against  thi.,  explanation  being  applied  to  the 
t;r.a5s-l.iiids  of  Ceylon,  is  that  clearc  I  forest-land,  however 
neglected  ajid  impoveii  -Iie  1,  does  not  run  into  grass  such  as  is 
found  on  these  Patena^,  but  into  a  dvt'arfi.-h  jungle  called 
"chena,"  and  then  again,  alter  a  considerable  period  of  time, 
into  fote^t  besides,  it  very  fre4)uetuly  happens  that  these grais- 
laiids  arc  the  very  la^t  piece  ol  ground  thai  one  would  ex|ject 
the  native~>  to  select  out  of  the  lore>t  to  bc.-.Iow  labour  on  in 
clearing  and  burning.  Another  and  minor  arguinetit  against 
this  view  i^i  that  the  native^,  whc  e  irjxl'tions  extend  back  for  a 
considcittble  pcrioel  of  lime,  can  give  no  account  cf  the  otigio 
of  Patcna-lands,  as  no  doubt  they  would  be  able  to  do  if  their 
ancestors  and  them^clvis  were  llie  cause  of  their  existence.  Other 
causes,  therefore,  than  that  of  human  agency  must  be  sought  for. 
One  of  these  I  believe  I  discovered  during  my  resilience  in 
C'evlon,  and  I  shouhl  bc  gl.ad  to  learn  whether  any  of  the  tea  'cfl 
of  Na'i  tiKK  have  noticed  the  same  in  .any  pait  of  the  gneiufoiaa* 
lion  of  Southern  India,  or  indeed  in  any  extensive  gneiss fiwmtiOB 
within  or  without  the  Tropics,  llow  far  this  particnisr  cause 
operates  iu  other  instances  than  tlic  one  pres-.-ntly  to  be  men- 
tioned I  am  unable  to  say,  but  I  am  incUned  to  the  belief  tllAt 
although  it  does  not  hold  universally,  it  nevertheless  holds  pnt^ 
generally  in  the  case  of  the  larger  pateoas.  It  most  be  remem* 
bered  that  tlie  mountain  region  of  Ceylon  is  entirely  a  gneiss 
formatioo,  very  much  dislocated  during  upheaval,  and  consisting 
at  the  proeattime  of  exceedin|;ly  deep  valleys  and  iirecipilont 
moimtain  natfta.  In  this  gneissic  series  occurs  a  band  of  half- 
formed  qvaitsite  several  hundreds  of  feet  in  thickness,  to  which  my 
attention  was  first  attracted  by  noticing  that  below  it,  m.,  when 
lis  (u':-n'i  accumulated,  nothing  but  patena  was  to  be  fooad, 
whilst  above,  where  the  ordinary  gneiss  rocks  were  in  a  slate  oT 
disintegration,  the  jungle  and  coffee  was  of  a  most  liUUfiaat 
character.  Iliis  band  of  quartzitc  stands  out  from  the  ordinairy 
gneiss  cliffs  in  the  valley  leading  from  Pusscllawa  to  Kamboda, 
about  twenty  a^ks  soath  of  Kjindy.  It  extends  for  about  five 
miles  in  the  fern  of  a  cliif,  broken  through  here  and  there  bf 
ravines.  Its  upper  surface,  beginning  at  an  elevation  of  4.500 
feet  on  the  liclboddc  coffee  estate,  dips  under  the  main  water- 
fall  at  Kambodn,  and  disappears  under  the  ordinary  gneiss  at 
an  elevation  of  ali  nit  3,000  feet  above  sea-leveL  This  fock 
weathers  very  black,  and  is  distinguishable  at  a  distance  of 
several  miles  from  the  ordinary  gneiss  above  it  and  in  iU 
neighbourhood.  It  seems  to  disintegrate  into  little  else  than  a 
quartz  sand  impregnated  with  iron  and  entirely  incapable  of 
supporting  the  usual  forest  vegetation  with  which  the  district, 
except  in  this  particular  spot,  abounds.  I  have  been  inf<^nnctl 
that  in  the  extensive  patena  district  of  Ouvah,  which,  ruughly 
speaking,  is  a  plain  almost  surrounded  by  mountains,  a  fear 
miles  south  of  the  district  just  mentioned,  and  separated  from  it 
by  the  loftiest  mass  of  mountains  in  the  islaad,  Uie  same 
quartzite  formation  occurs,  but  oat  haviog  hsd  aa  oppoitnaUyaf 
visiting  and  examining  it,  I  am  nwdrie  to  say  how  nr  tUs  infbr* 
malkm  is  to  be  relied  on.  When  one  remembers  bow  very  ex- 
teosivel^  the  gneiss  is  broken  up  throughoot  the  whole  of  this 
mountain  region  of  the  Kaadyan  province,  it  seems  not  impiob- 
able  that  oUier  patena%  especially  the  larger  ones,  owe  their 
orMn  to  the  cromnflg  Out  oi  this  quartiiie  band,  althoogh  tt  is 
difficult,  pmlMliqriaipoiiible  ia  amy  0Me%  to  detcnnaie  that 
sttch  is  the  case; 

K.  Amur 

Oalord 
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The  Estimation  of  Urea  by  means  of  Hypobfomite 

Ai  I  ..w  me  lo  correct  a  slight  miftalce  into  which  yottr  rcporler 
lins  fa  kii.  tiodoiilit  inadvertently. 

Knop  was  the  first  to  ^ror^.^c-  (in  1S70)  the  n>e  of  a  strrnoly 
alkaline  solution  of  Jiypobromite  for  ttie  estimation  of  urra  in 
place  of  the  hypochlorite  prcvinii.ly  craplored  by  Davy.  Fvery 
cliemist  ulio  Miice  iS;?)  h:i:,  «  u,kc.i  v,ith  tbe  procen  has.  as  fu 
as  1  am  awnre,  rctamc.!  tlic  exact  compoiition  of  Knop's  hypo 
bromitc  solution.  ' 

The  mfxiiiicati<.ns  in  tlctalls  which  I  have  proposed  arc  there- 
fore for  the  purpose  of  fiL  1 -atin-  the  working  of  Knop's  pro- 
ces<i.  I  his  process  is,  I  ht  In  vr,  ihe  one  best  suited  foe  Beacral 
II5C.  Ccrlainly  r.o  other  iirocr-s  as  yet  devised 'cqiuA  it  in 
rapi.lity  and  ea^e  of  Morkii>K,  and  few.  if  any,  »tirpas»  it  in 
accuracy.  If,  then,  it  shoold  lie  decmrd  desirable  to  atUch  any 
names  to  this  process,  I  would  sus^gest  that  it  be  called  the 
K«op-Davy  proeef*.  DupKt 
Westminster  Hospital,  Fcbnury  24 

Colccnis  Julia  in  Texas.— Venomous  Snakes  devoocinf 
each  other 

M^''^A*.P'*"''  ''GeogiwphfcalDta»a«llooof  Aah^ 
Mr,  Wallace  mention*  Col<xnis  (bdooen^  to  die  NymphaHd*) 
Mone  of  the  Sonlh  American  foraii,  lAich  do  not  pass  noith  of 
Corta  Rfca  or  Nicansna.  I  have  Uken,  tboogh  only  once 
during  nine  yearn  «  finnale  of  Cobtms Julia,  Hiibner,  here  at 
Bastrop,  on  the  Colondot  in  about  30*  N.  latitude,  but  I  believe 
this  to  be  the  first  time  where  said  spedea  has  been  captucd  in 
temperate  America.  ' 

I  do  aot  know  whetlier  the  fact  has  been  observed  before,  that 
oae  vmonous  snake  will  devour  anolber  belonging;  to  even  the 
same  genus.  Some  time  am  1  cantnnd,  on  the  Guadaloupe 
River,  a  large  and  very  thick  Andthadon  puenax  (Water 
Moccasin),  one  of  the  Cfotalidie^  and  upon  opeiui«  it,  found 
ipside  a  larpe  and  quite  well  pnacrvcd  spectaUM  ^Amutroden 
€OHltrtrix  (Copperhead). 

Although  I  have  eundnei  mainr  ymantm  makes  since,  I 
never  found  a  similar  cas^  ud  the  BUnMCbs  mutft^wt  only 
mice,  frogs,  &c.  L.  IIbiucbrodt 

iMStropk'Texas,  1-cbruary  7 

Lowest  Temperature 

ThX  temperature  experienced  during  the  night  Ictwctn  Feb- 
ruary 28  and  March  i  was  so  exceptional,  that  it  may  !>c  thouijht 
worthy  of  a  passing;  remark.  Tiie  minimum  reailin"  at  this 
obseivatoiy  was  9-1°  F.,  which  is  the  lowest  rcconlcd  (iunn-  the 
last  sixteen  yeani;  that  of  December  24,  1S60,  un?,  however, 
lower,  being  6'7*.  The  lowest  readings  for  Kcbru.iry  ntnl  March 
during  the  past  twcnty-eij;lit  years  were  respectively  10  i  on 
Fcbniary  1,  1855,  and  14  3  on  March  4,  1866. 

Stonyhnnt  Observatory,  March  a  s.  J.  Pekrv 

Meteor 

I  SAW  the  mettor  described'  !iy  Mr.  Inf;1eby  on  Fclmnry  26, 
about  6. so  I  '.:.,  CIrttnwich,  from  the  nulway  platform  at 
Glouces'rr.  It  was  nioVing  very  ilowly  fnim  r^ht  to  le!t 
I  :,T.i!UI  w.th  ilie  hori/on  to  the  right  of  the  mooa,  and  a  gnjd 
•  >  I  c:-.v  licr  ;  1  ihould  think  two  or  dirse  degrees  at  least. 
A  I  r  ght  track  was  left  lichin<l.  The  si^e  roust  have  been 
considerable  for  it  w.-is  a  very  brilliant  evening,  and  still  .-.Imost 
dayli!4ht.  No  .stars  were  visible  in  that  part  of  the  sky.  I 
could  not  then  5te  the  po.si[icm  of  Sirius,  however.  It  was 
tolerably  bright  twnity  minutes  later.  (Jlouccstcr  is  nearly  due 
we<t  of  Ilford,  anil  about  100  miles  dijt.int  in  a  straight  line. 

Westbttry-on-SeverD,  March  3  Ai.iiruTj.  Moxr 
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REPORT  ON  THE  GOVERNMENT  METEORO- 
LOGICAL GRANT 

'TTHE  foUoiwitog  is  the  Report  to  the  Lords  Conimis- 
sioncrs  of  her  Majesty's  Trc.isury  by  the  Committee 
appointed  in  November,  1S75,  to  inquire  into  the  condi- 
tions  nnd  mode  of  administration  of  the  anntt.nl  grant  of 
10,000/.  in  aid  of  metcorologic;il  observations.  That 
Committee  consisted  of  the  following  SirVV.  Stilling 
Maxwell,  Chairman,  Mr.  T.  Hrassey,  Mr.  T.  H.  Farrer, 
Mr.  Francis  Galton,  Mr.  David  Mihtc  Home,  Dr.  J. 
D.  Hooker,  Mr.  R.  K.  W.  Liosen,  C.B.,  and  Lieat^Gen. 


Rd.  Stiachejr.  We  hope  to  make  «  few  comments  onibe 
Keport  m  our  next  number. 

I.  We  have,  in  accordance  with  the  Tre.isury  Miniii  •  of 
ISovembers.  1S75,  made  the  inrjuirics  therein  mcntiom-l  In 
doingso  we  have  asked  for  the  opinion  of  the  Presfdcnt  and 
UJjmcUof  the  Rml  Society,  who  have  favoured  whli  an 
elaboi^  report  We  have  also  taken  evidence  from  member* 
and  officers  of  the  Committee  which  has  hitherto  admini.terwl 
the  grant;  and  from  many  other  pertons  whose  opinions  ap- 
peared to  us  to  be  important,  either  on  .account  of  their  scjcn'ifir 
eminence,  their  official  position,  ()r  their  i-ractical  knowlcilcc  atirl 
experience  of  the  subjects  in  respect  of  which,  and  the  classes  to 
wbem.  meteorological  knowledge  i^  specially  useful  To  thi* 
report  and  evidence,  which  are  cont.iii,ed  in  the  Ai)pendlx  to 
our  Report,  we  desire  to  refer  in  suiipo.t  of  the  fono  .v,n-  en- 
dUttOM  t— 

*.  Tbebniinessof  the  Committee  may  be  considered  under 
two  heads,  vi/,  •—. 

(0  The  Meteorology  of  the  Oce-in. 

(a)  The  Meteorology  of  the  British  IsleJ.  •  •  • 

And  the  business  rehuing  to  the  latter  of  thae  wu  ■^grh  be' 
sulnlividcd  as  follpw^  vis. 

(a)  ThatbmBdi«^  b!r  the  use  of  the  telegraph  coUeds 
■latenalfor,  aadiinui  daily  weather  charts  and  storm 
wammgB. 

{6)  That  branch  which  coUccts,  digests,  ami  publishes  melcoro- 
losical  statistics.  This  hut  branch  depends  on  two 
souces  of  ioAmnation ;  ym.  0)on  observations  taken 
at  a  limited  wunber  of  sitfiaas  vhidi  are  provided  with 
seir-recoidiqg  iastrament^  md  which  furmsh  continuous 
observations ;  and  (2)  on  olMlfttions  Uken  by  the  eye 
at  stated  daily  periods  at  more  numerous  intermediate 
stations. 

3.  An  these  divisions  and  sub-divisions  of  the  business  liavc 
produced  resulte  of  value,  and  should  be-  continued.  For  m ore 
specific  information  on  these  points  we  beg  to  refer  to  the  evi- 

denee,andapeciallytotheRiKHtortheFtaridCBt  andCooiKU 
of  the  Royal  Society. 

4  Ocean  meteorology  should,  v,  e  1!  inl  ,  be  transferred  to  the 
Ilydrographical  Department  of  the  Admiralty.  The  reasons 
for  this  are,  first,  that  whilst  thi.;  department  is  r  pia'ly  able 
with  the  preient  Committee  to  collect  ob  .tivations  from  mer- 
chant ships,  it  must  be  better  able  to  collect  similar  obsenali  ins 
from  her  Majesty's  ships;  and,  secondly,  that  f.om  its  expe- 
rience in  ch.artogrsphy  and  in  nautical  want;,  it  is  sneciallycom* 
pelcnt  to  put  the  results  in  a  form  useful  to  n.avigat. '  rs. 

5.  laperfonaiaf  this  newduty  the  Hydrf>';raphical  Depart- 
ment AmM  be  in  sneb  relation  with  the  otilcc  or  department 
which  flUUeges  land  neteoralogy,  as  tn  insure  that  the  obser- 
vations taken  at  sea  wUl  be  so  made  and  digested  as  to  Ik.-  avail- 
able for  scientific  purposes  fai  connection  with  those  made-  on  land. 

6.  Every  efloH  should  be  made  to  act  in  concert  with  other 
nations  in  ocean  meteorology,  so  that  la'  lour  may  be  economised, 
and  the  otnost  possible  use  be  made  of  a!!  available  maieriaU. 

7- la  fCCOaunendin;^  the  above  transfer  we  assume  lint  the 
Ix)rds  of  the  Admiralty  will  be  willing  that 
Deparlmcnt  should  undert.ike  the  duty;  tl  u  \h'x:  dr'attmcnt 
will  be  organised  and  made  in  .lU  respects  adc.jua'e  foi  the  pjir- 
pose;  that  the  observations  from  merchant  shi|>s  wliich  have 
beenBlUMrtoBBCoeKlully  collected  by  the  present  Committtc, 
and  which  BR  aecenarilf  more  numerous  and  more  varied  than 
any  wUdl  Can  be  obtained  firom  the  Royal  Navy,  will  continue 
to  beniileeled{  end  that  the  advancement  of  seience,  so  far  as 
the  ooem  is  oonesraed,  will  be  no  less  an  object  with  the  Hydro- 
mpMcat  Department  of  the  Adminl^  thaa  it  has  hitherto 
been  with  the  picaent  Committee. 

8.  .^s  to  land  meteorology  wc  have  considered  iliealterna'ivi; 
proposals  of  appointing  one  permanent  head,  as  wxs  the  ca-.e 
beww  tKCi  and  of  kaviiig  matters  to  l>e  managed  by  a  Com- 
mittee la  the  sane  mamicr  ia  which  they  have  since  been  ma- 
nagedt.  But  ift  esnaot  xecooimend  either  of  titese  proposah. 

regards  the  filM^  althoo^  it  may  be  desirable  at  some 
futVK  time  to  create  a  pscataaaat  meteorological  cstablishmti  t 
on  some  aedi  feothig  as  that  of  the  Astronomical  Observatory  at 
Oiaanrifh,  with  an  ottcer  of  scientific  eminence  at  its  head,  w  c 
wiek  that  mattcn  an  seaioely  ripe  for  such  a  step  at  present. 
As  mgittdB  flie  leeoad,  H  cannot  be  expected  that  the  gentlemen 
who  BOW  ceurtltate  the  Mfteorekgital  Committee,  and  who  have 
bgr  way  of  cxperimeat  gfawn  maeh  twhrnbletime  lo  the  work  hi  it« 
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ittilkl  staflM^  inU  cootfRM  to  do  ao  nder  die  tiMiug  ecmAU 

ti*m». 

9.  \Vc  tliink,  however,  ih.it  llie  Royal  Sncifty  *lif>ul>n)e  invitfd 
to  continac  lo  rccommcnii  to  the  Government  i>ersorn  eminent 
in  science  to  toperintend  ilic  work,  under  tlie  title  of  a  Meteoro- 
logical Council.  They  should  be  appointed  for  limited  periods 
and  should  Ih:  eligible  forrc-appointmenl.  They  should  be  fewer 
in  nainl>er  than  the  present  Committee,  and  the  means  should  be 
proTidcd  of  remunerating  them  in  the  shape  of  fees  for  attend- 
ance. They  shouhl  have  and  exercise  complete  control  .md 
tupcrvision  over  and  lie  responsible  for  the  business,  expomiitu^  i-, 
and  stafT,  the  chief  officer  of  which  would  he  more  appropt  lately 
dt signaled  by  the  title  of  secretary  than  by  his  present  title  nf 
director.  The  important  daty  of  •electing  r  cl-ainnan,  would 
rest  with  dw  Rapi  Sodktf  «r  nUh  tba  aoBbcn  nf  the 
Council. 

10.  The  present  system  of  collecting  daily  information  by  tele- 
graph and  of  issuinf;  storm-warnings  should  continue.  There  is 
evidence  that  it  is  of  real  value  to  the  seafann;^'  [lopulation,  and 
that  it  leads  them  to  thought  and  observation  on  the  subject  of 
weather.  The  want  uf  communication  by  telegraph  on  Sundays 
causes  a  serious  delect  in  the  system,  which  ouj^ht  to  l>c  reme- 
died. 

11.  An  endeavour  shuulJ  be  made  to  put  into  clear  shape, 
and  to  issue,  for  p\:blic  information,  the  maxims  or  prindpica 
upon  which  storm  warnings  are  in  future  to  be  gives.  This  in- 
fonnat  on  shnuld  l>e  revised  from  tiaw  tO  tin*  W  W  tO  CBbody 
the  late?!  results  of  experience. 

1 2.  The  rii  ix;ess  of  issuing  daily  weatlier-charts,  with  explana- 
tions, sh«ul<l  continue,  with  such  improvements  as  experience 
may  from  time  to  time  suggest.  The  iiifonnation  thus  given  not 
only  creates  a  general  interest  in  the  subject,  but  is  of  value  to 
pi^  rsi  ns  who  arc  dinposed  to  I  mmil  itt  tfiB  diiOUriOBOf  MiMtfc 
metcortilopica!  problems. 

13.  .\  certain  number  of  continuously  sclf-recnrdini;  stations 
should  be  retained.  But  it  may  deserve  consideration  by  the 
Council  whether  some  at  any  rate  of  the  existing  stations  may 
not  be  discontinued,  and  others  obtained  on  more  eligible  sites. 
Dotibts  have  also  been  expressed  whether  in  the  present  state  of 
meteorological  science  the  minute  exactness  of  the  oViserv.itions 
now  taken  at  these  stations  is  of  sufficient  compar.-itivc  v.ilue  to 
justify  the  whole  of  the  costs  which  thejr  involve,  when  there  are 
m  many  other  objects  of  BMtflonlmictl inqaifj  iriU A  cdl  lot 
increased  expenditure. 

14.  The  present  system  of  supplementing  self-recording  obser- 
vations by  returns  from  eye-observers  at  intermediate  stations 
•hoold  be  continued.  The  i)uiitioiis  <_)f  tlic5c  latter  stations 
should,  however,  be  rcv;seil,  and  tlicir  number  increa>eii, 
especially  in  Ireland  (where  at  preseiu  there  are  but  few  of 
them)  ;  so  that  the  returns  may  exhibit  a  fair  representation  of 
the  difTereot  climates  and  weather  of  the  British  Isles.  Every 
possible  endeavour  should  be  made  to  secure  the  co-opcrat  inn  and 
assist  the  efforts  of  the  different  societies  or  other  local  hi  iiirs 
engaged  in  meteorology,  and  to  further  the  adoption  of  unit  .i  in 

methods. 

1 5.  1  he  trMeaet  of  the  Astronomer-Royal  and  of  other  scien- 
tific witneMci  contains  some  important  observatiotis  on  the  form 
and  extent  in  and  to  which  the  results  of  the  observations  should 
bepublished.  This  isa subject  which  deserves  the  cucful  atien- 
tioo  of  the  Comdl  with  a  view  to  saving  all  unnecessary  cx- 
penae  on  the  one  hand,  and  on  the  other  to  publishing  the 
Ksalts  in  soch  a  Ibnn  as  may  render  them  most  available  for 
«ae  by  men  of  science. 

16.  There  is  evidence  to  show  that  the  system  ado(<'e.:l  m  the 
Unked  States  by  whidi  observations  are  taken  over  tlic  Iar(.;>: 
aWMOf  the  North  American  continent  and  are  communis :itril  by 
tihgriph  to  Washington,  is  of  great  value  both  for  the  imme- 
diate pfacticalpaiposes of  agriculture  and  navigation,  and  also 
as  throwfaig  U^t  on  the  general  movement  of  the  atmosphere. 
The  positioa  and  extent  ofthe  United  Kingdom  do  not  admit  of 
nny  similar  system  of  equal  value.  But  it  is  desirable  in  the 
general  interests  of  adcDCC  as  well  as  for  practical  purposes,  that 
bymeaasof  oo-opentioa  between  the  different  l  ut  tan  nations 
aynchionoas  ofaaemtions  should  be  made  throut^huut  Europe 
ud  the  adjacent  seas,  so  as  to  afford  all  possible  facilities  for 
^aofOc  mils  of  the  weather  in  Europe.  To  this  end  this 
cooaiiTiAaald  pve  all  the  help  U  can. 

I7>  Theic  b  inpoTtant  evidence  thai  the  science  of  nicteoro- 
VmfM  Aft  Diaauul  noaicnt  stands  in  nee<l  of  hypoilicsis  and 
dtaOHiOB  atlCMt  aa  atoeh  os^  if  not  more  than,  of  uLservalion. 
It  {anotaaqpto  hydefim  any  nde  «own>hnthe  nethod  hf 


which  such  invc.sliijitions  may  be  promoted.  But  we  think  that 
the  (Joiinril  shoul  I  be  at  liberty  to  appropriate  a  ])art  of  their 
annual  grant  lo  the  purposes  of  any  s|>ecial  rc-<:earclies  which 
they  may  think  important,  and  in  such  case?  it  should  rcit  with 
them  to  select  the  investigators,  antl  fix  the  remuneration. 

18.  There  is  evidence  of  a  connection  between  weather  and 
health  ;  but  it  does  not  appear  that  any  special  mctcun  lo^'ical 
observations  are  wanted  at  present,  or  arc  likely  to  be  wanted  in 
future  for  this  special  purpose,  other  than  the  obfer\ations, 
which,  under  the  scheme  we  have  recommended,  the  Council 
should  collect  for  j;<-ncral  pu:  |  iiises. 

Again,  the  importance  uf  nsetcorological  data  to  the  agri- 
culturist and  dealer  in  ajT-tculturjl  jiroJucc  is  clearly  established. 
But  neither  do  their  requirements  demand  other  observations  than 
should  be  included  in  the  general  retVimSIld  infamaliOB  ob* 
tainc<l  by  the  Meteorological  Council. 

20.  .Vs  re^;:ir(U  the  f  irms  in  which  the  information  thus  col- 
lecteil  can  be  made  most  available  for  sanitary  and  ajjricultural 
purposes,  it  appears  desirable  ili.it  the  .Meteorological  Council 
should  place  themselves  from  lime  to  time  in  communication 
with  the  Ket^isttars  Ceneral,  .md  with  such  bodies  as  the  Medical 
Council,  riui!  the  .Agricultural  Societies  of  the  United  Kingdom. 
'I'lic  c^p>-nse  of  theaahaaaewaha'vieaqBMtedaajbeaati* 

mated  as  iVilluws :  — 

The  following;  return  h.-\s  been  prepared  by  members  of  our 
Committee  who  are  also  members  of  the  Meteorological  Com- 
mittee of  the  ■ppnoDBate  peeaeM  eo«  of  th*  MetemlagiiGBl 
Office :— 


Director's  office  and  general  control   

Ovcan  meteorology,  excluding  npplf  of  inatn- 

menls   

Land  mftronlogy  incKi:ling  self-recording  ob- 
servations »nd  supply  of  mstruments   


2.500 

1,500 

3.S00 
2,500 


Total  ... 

The  modificatiooa  that  have  been 
ceruin  ailditioaa  tO  the 

specified —    ,  ^ 


Renunctation  of  Council,  say  

Special  adeatific  researches   

Extension  of  telegraphy  on  SnadaTa 

New  land  stations   

Itiapactkm  of  atattoiii   


/:io,ooo 

would  lead  to 
which  Maybe 

£ 

1*000 
500 

...  i,sao 

...  5*"* 


Deduct  for 
Adnirallj 


Total 


1,500 


Net  be 

This  ton  being  added  to  fhc  present  great  of  lO^ooc^  would 
bring  the  whole  sum  to  ht  placed  at  the  disposal  of  the  Council 
up  to  13,000/.  yearly.  Airaming  the  expense  of  ocean  meteora- 
lugy  tiaaiiinnd  to  the  Admiralty  to  remain  under  the  new  ar- 
rangement at  Ua  old  figure,  1,500,  ■  the  whole  additional  annual 
boidaBMdieNatioiiia  ExcbeoiMr  pnpoaed  in  the  above  sag- 
gettiena  hi,$ooL  «r  14,500/.,  uHead  of  the  exisUng  grant  of 
io,aoof. 

24.  Will  ttkmm  to  Ihft  ScatlUi  Meteorok^cal  Society, 
the  iwwmmloM  oTwlidl  hm  hma.  qieciaUy  refened  for  «w 
conridenlloRb  «t4aahttto«fcacMlovingicmaria:~ 

It  imiHi  wmiHal  that  my  mat  of  poblie  money  for  the  pw- 
posea  that  hnve  been  indicated  in  onr  lecommendattons,  should 
be  applied  ndtr  the  Imnedtata  faoMibility  of  the  Council, 
and  that  no  aspanditan  ahiwld  bt  tDemed  wUdi  those  pur- 


poses do  not  ahaetel^  naquifab  There  b  erideaoe  to  show  that 
a  large  awl  tnatiRMtlqr  nUMBt  of  eoKipcntion  may  be  ob< 
tained  ia  all  paita  of  the  Uailad  Kiwdoin,  from  observen 
whodoaotieqaiicnwnMfatioa  iiirthcir  aetvioe,  and  it  seems 
veiylaqieilBatlfaataach  co-opemtkmahoaid  be  fostered  to  the 
vtaaoat  Aay  aytiem  of  paynKat  ftr  ■eleoiological  registen 
whkhana  aot  very  stOdf  IhaHad,  laadi  aimwiily  involv* 


the  eaweaBion  of  paymaalt  to  alt  obMnenb  aad  aiight  entail  a 
very  btiBOBtby  which  has  UdMMo  ban  avoida^  aadwbkh 
there  b  icaaoB  to  bdievt  b  aot  at  pteMOt  really  called  ftr. 
Wcaicofopnion,  therefom,  thatoalraaA  pnawnts  should 
the  giant  placed  «t  Ibe  dlipoaalorihe  Meteoro- 
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bl^Gal  Coaocil  to  the  Scottish  Meteorological  Society,  as  are 
Beoamy  for  obtaining  observations  at  stations  required  (or  tlie 
pmpoiet  of  dw  Council ;  iur  securing  the  proper  inspection  of 
•tatioBS  the  registers  from  wbicli  aie  required  for  the  i^nenl 
purposes  of  llie  Cottodl ;  far  dw  needful  compilation  and  check 
of  such  registers ;  and  for  meetinf;  other  charges  directly  arisin); 
from  these  services ;  or  for  speaal  researches  coud acted  by  tlie 
SodctT  with  the  approval  of  the  Council  ;  but  that  no  grants 
ahonld  be  made  to  ordinary  observers,  nor  for  any  general  pur- 
pOMS  of  the  society  which  lie  beyond  the  scope  of  the  operations 
to  be  placed  under  the  Council. 

23.  We  think  that  the  same  priiKiple  should  be  applied  to  all 
•imilar  local  bodies  interested  in  the  study  of  Metooidiagy ;  so 
that,  in  fict,  no  payments  shonid  be  nade  to  then  except  for 
malts  sou|.',ht  lor  l>y  the  ConndL  ' 

24.  We  have  indicated  above  in  very  (general  terms  the  func- 
tions of  the  pronoaed  Coancil,  and  we  do  not  think  it  desirable 
to  fetter  their  discretion  by  further  details.  We  append,  how- 
ever, to  this  report  a  paper  by  a  neodier  of  the  preient  Com- 
mitlee  of  the  Royal  Society,  who  is  dan  a  nembcr  of  oar  Coas- 
mittee,  slating  what,  according;  to  pmeat  experience,  are,  iataia 
opinion,  likely  to  be  their  duties. 

25.  The  later  stages  of  tlie  inquiry  in  relation  to  the  transfer 
of  oceanic  meteorology  to  the  Admiralty  have  raised  some 
serious  questions  of  expcBae,  which  the  (<o\'emment  wiil, 
doubtless,  require  time  to  coHidar.  We  think  it  only  just  to  the 
Committee  which  has  hcrctolbre  had  the  administration  of  the 
annual  (^ant  to  report  our  opinion  that  very  good  and  valuable 
work  is  being  done  by  it,  and  that  if  funds  were  provided  to 
admit  of  the  more  responsible  and  more  extended  action  of  the 
Council,  as  suggeiUed  in  paragraphs  9  and  22  o(  our  Report,  and 
if,  at  le.itt  proviiionally,  some  assistance  were  given  to  the  Scotch 
Metcorolopcnl  Society,  the  more  immediate  objects  referred  to 
our  Committee  would  be  met,  and  there  need  be  no  interruption 
of  the  Committee's  operations  pending  the  delay,  if  any,  which 
may  occur,  whilst  the  feasiUUn  of  tranifefiiiig  oceaaic  meteoro- 
logy to  the  Admiralty  is  bang  matnrdy  eonidcNd  by  her 
Xiajesty's  Government. 

It  is  important  in  connection  with  this  part  of  the  subject  to 
liear  in  mind  the  itroog  cUiais  which  the  Snpeiintendent  and 
other  mesibasof  the eiiithig  staff  bane  to  coaliaBeil  catp1o|-> 
ment. 

26.  In  recommending  the  above  changes  we  fed  bound  to 
express  our  sense  of  the  gieat  value  of  the  disinterested  services 
which,  at  the  cost  of  much  time  and  labour  have  been  ren<lered 
during  so  many  years  by  the  Committee  appointed  by  the  Royal 
Society. 

27.  We  are  aware  that  what  we  are  proposing  is  still  tentative 
only,  and  we  recommend,  in  conclusion,  that  there  shall  be  a 
fttitber  inquiry  and  report  at  the  end  of  (any)  five  years. 


RESEARCHES  OiW  THE  SPECTRA  OP 
METALLOIDS^ 

'T'lIIS  paper  was  publiahed  by  Mr.  Thalen  after  Mr. 

^  Ang<str6m's  death.  Mr.  Thalen  stales,  in  the  introduction, 
that  only  the  first  sheet  was  printed  during  Mr.  Angstrom's 
life,  who  in  the  remainder  vroold  have  liked  to  alter  some 
pas.5ages  and  add  others.  Yet  we  take  it  th.it  such  alterations  only 
would  have  referred  to  matters  of  detail,  and  that  as  far  as 
the  general  conclusions  are  concerned  ihe  paper  represents  fairly 
Mr.  Angstrom's  opinion  on  the  important  questions  discussed 
therein.  Mr.  Thalen  has  made  the  measnrenxnts,  while  the 
experiments  wen  made  by  him  in  coojaaction  with  Mr. 
Angstrom. 

After  a  few  histoiical  remarks  the  anlhois  give  tlw  Ibllowfaig 
judgment  on  the  question  of  doable  spectra : — 

"  We  are  far  from  denying  that  the  lines  of  an  incandescent 
gas  may  come  out  in  greater  number  as  the  temperature,  or  per- 
haps only  tlie  quantity  of  radiating  matter  increases,  or  that  some 
ra>  I  may  increase  much  quicker  than  others  in  intoaity.  Bat  it 
is  certain  that  the  assertion  of  various  phyaidsls  that  the  lines 
originally  seen  may  disappear  altogetlier,  and  that  ia  this  way 
the  spectrum  may  diat^  completely  in  appcanatee  is  as  unllkdy 
from  a  theoretical  point  of  view  as  It  ti  cantraiy  to  experience. 
If  aodi  properties  were  real  all  mslnaeopic  researches  would 
be  lenderea  impoasible  as  each  eiemcnt  could  play  as  far  as  its 
speclnm  is  concerned  the  parts  of  a  Proteus. 


"  We  do  not  deny  th.it  an  elementary  body  may  bi  cestofal 
cases  give  difftrrcnt  s|>ectra.  The  absorption  spectrum  of  iodine, 
tor  instance,  is  quite  dilTerent  from  its  emission  spectrum 
obtained  iiy  means  of  the  electric  spark.  All  bodies  existing  in 
different  allotropic  states  will  give  different  spectra  correspond- 
ing  to  these  different  allotropic  statetjprofided  that  the  allotoopic 
states  stni  esist  at  the  temperatare  of^iaamdesceBce. 


"  Oxygen,  for  instance,  would  present  two  different  absorption 
spechta,  oaa  bateagiag  u»onygen  thr  n:hcr  to  ozone.  But  as 
ozone  Is  dertnfed  atn^h  tem[)crature,  only  one  spcctrara  of 
incandescent  oxmn  can  east 

"  Sulphur  in  the  solid  stale  exists  in  different  allotropic  states, 
and  some  ^ulMUHliMHi  lead  as  lo  l)clieve  that  even  as  a  gas  it 
may  exist  B  diflbnt  atatSBi  Supposing  this  lo  be  tme,  sulphur 
will  give  09  aeveidabsuiptlon  spectra,  while  the  possibility  of  a 
single  or  aefcial  wniminii  spectra  depends  on  the  question 
u)i<  tlxr  die  ame  complicated  allotnipie  states  aappoit  the 
tcmperataie  of  nMsndsBoenae; 

"  It  is  evident  Ihst  the  above  ciKS  do  not  form  an  exception 
to  the  general  lav  which  w«  hs«e  g^ven,  that  an  elementaiy 
body  can  onlygheone  spectnuB.  In  Cut,  if  we  suppose  that 
the  allotropicatataisdaetoBobsalar  eomtitutioo,  it  will  poisem 
from  a  spedraaoopic  point  of  view,  alprapertics  of  a  compound 
bo-.ly,  and  in  corocqnsnee  it  witt  be  decumposed  in  the  same 
manner  by  the  disruptive  €Bldtal|8  of  elcdiicity." 

The  paper  then  goss  on  to  oisaaaB  the  difference  which  U 
noiioed  in  the  electrw  sparit,  between  the  aureole  and  the  sparic 
itself.  McsMSi  Atmstiom  aad  Thalen  sum  up  what  they  liave 
»aid  on  the  subject  la  dw  Mhraring  weeds 

I.  There  are  two  kinds  of  dseuie  Mschsrge,  one  of  tension, 
which  lakes  place  by  explosUw,  or  dimiptively,  the  other  of 
quantity,  which  takes  place  by  condncdoo,  or  oontinnoady. 

a.  Iqp  daedisrapdve  discharge  which  always  takci  place  when 
Ihe  teniion  b  snffijiently  great,  the  body  is,  as  a  rule,  torn  mto  its 
smallest  particles  and  thus  decomposed  into  ks  elements  if  the 
body  is  compound.  The  phenomenon  of  imandesecBoe  wUdi 
accompanies  both  the  mechanical  dbroptkn  and  ehcminil  de- 
composiiion,  cannot  be  contidsneA  as  a  conseqacnee  of  tlsemy- 
mcntaiion  of  temperature,  bat  we  oa|^t  ladwr  to  say  that  this 
high  tem|)erstnn  ia  an  effect  of  the  medMniesI  and  « 
force  which  didntcgrated  the  body.  In  addilioa  to  dw 
position  prodnoed  oirectly  liy  the  disruptive  dteham  tM  awty 
have  chemical  acdon%  which  are^  however,  of  ni 

3.  When  thedectndtylsoondneted  by 
diiiingui^ih  between  two  acthMs.  We  have  aetinna  whkh  are 
entirely  due  to  beat,  and  whkh  bekM  to  the  condnctors  them- 
selves. Th^lnereaaewiththesqnBieaiUwiateadty  of  the  currents 
We  have^  seeondly,  aedoas  «lnBh  nnke  themadves  perceptiblo 
at  the  surface  of  bodloh  and  whidi  ai«  pmpoitiMni  to  the  ta> 
tensity  of  the  current  These  bitter  acttaa  are  eanftwd  to 
eleaientaiy  bodies  to  a  variatioa  in  tempemtn^  bat  if  Ihe  body 
is  oompottod  they  may  consist  in  chemical  dlecttb  wfaldk  we  call 
elcctroiytk:  acdooe.  Then  two  phenonwna,  the  fielder  clIiKt 
and  the  phenoownoBof  dcetiolyM%  moit  be  conaUeied  as  dtf* 
feraot  manifeitadoas  of  the  same  focee ;  one  or  other  of  the 


acdons  takes  place  aooordiag  as  the  body  is  nmple  or  coo^jmnd. 


Thesehiw^  whidi  aiedeBMnstrsted  to  hold  for  solid  ) 

bodies,  must  also  be  appHcd  to  gaseous  bodies,  where  we  

therefore  expect  dectiolytie  aodoos  as  wdl  as  chemicd  ones  of  a 
secondary  nature. 

Our  authors  then  go  on  lo  diicuss  the  spectra  of  l 
their  compounds.   They  begin  again  srith  n  historical  \ 


'  Abttmeifrom 


rmn  A  ptuMr  ia  the  "  Heva  Aela  Rcgiic  SodcUti*  Sc'cniMrum 
vol  fx.,  iSjS,  Iqr  A.  J.  AsKSuaai  and  T.  R.  TlMln. 


of  the  work  doae  hi  this  re^ecl^  and  as  this  part  of  the  paper 
does  not  contain  anything  new  to  those  who  are  iatcrested  in  dw 
matter  we  pass  to  the  qnestion  which  they  propose  to  solve  1 
"How  are  we  to  explain  all  these  different  spectra  of  carbon 
compounds?"  They  draw  attention  to  the  fact  that  all  these 
spectm  have  a  common  cliaracteriatic,  as  they  consist  of  Ijands 
which  can  be  resolved  into  fine  lines.  There  is,  however, 
spectrum  which  nntst  be  attrUmted  to  carbon,  while  the 
attribute  all  other  i^pecim  to  carbon  oompooads.  This  spectrum 
is  a  line  qicctrum.  It  is  obldntd  from  carbon  poles  Iqr  means 
of  a  poureiful  jar. ' 

If  we  allow  a  s]>ark  to  pass  between  carbon  electrodes,  tho 
lines  are  not  seen  in  the  nuddie  of  the  field,  but  only  close  to 
the  jiotes  similar  to  the  nwtallic  lines.  If  the  discharge  pass 
thnitmh  some  carbiw  compeoid.  one  obtains  not  only  theae  car* 
boo  iSiei^  hot  also  theae  of  on^gdit  hydrafen,  orniiMCieii,  that 

•  ft  is  Ihe  sveetoum  wmkaA  by  VTaii*  Ho.  I V.-Jt.  S. 
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\\  ftll  Kacs  belo«njhig  to  Ihe  etenienti  «iitariagbl»  tlw  cwboa 

compound. 

Konnd  the  efoetandcfi  of  c-irhun  we  obterve  daring  the  disrup- 
tive discharge  an  auteol^  wUch  indicttes  *  continuoos  discharge. 
Tlie  spectrum  of  the  aureole  depeiHteoo  the  mtiue  of  the  medium 
in  which  the  discharge  passes ;  in  nitn^en  we  find  the  bfaw  and 
violet  groups  which  cliaracterise  cyanogen ;  in  hydrogen  it  ii  the 
qwetamttM  the  hydrocubomi  which  we  ohamt;  iaongtawe 
Mt  the  ipectnm  wMA  »  Oriiiler  tdie^  fiUcd  irith  CMbcmc  oaade, 
■bows. 

'llie  shaded  bands  ol  vfoagOi  whidi  are  situated  in  the  blue 
and  violet  part  of  the  spectrum,  are  also  seen  if  the  spark  passes 
thelnninous  part  of  ans  flame,  or  in  the  voltaic  arc  between 
the  carbon  electrodes  of  a  powerful  battery.  In  the  spectrum 
of  the  voltaic  are,  however,  the  brilliant  lints  of  cyano(^n  arc 
mixed  wiih  those  of  hydrocuboni^  Uie  splendour  or  which  is 
•till  more  ma[;ni!icr!nt. 

After  these  oliservations  we  maj  consider  it  to  be  a  dcmon- 
•trated  fact  that  the  aureole  gives  respectively  the  ipectra  of  cyano- 
(ren,  hydraeubon,  oxide  OCeubm,  or  carlwnic  acid,  according 
as  the  git  wUdmnouidi  the  electrodes  consists  of  nitrogen, 
hydrogeiii  or  oxygen.  The  noit  Batural  nppoiitioB  is,  there> 
fore,  that  the  epeetn  b^aog  ndly  to  tte  coapomd  bodies, 
which  is  the  more  probnhle  OS  the  QCMnl  appenuce  of  these 
spectra  suggests  at  once  aa  origin  of  oonposnd  bodies  rather 
than  of  elementary  bodies. 

It  is  well  known  that  carboeie  acid  is  decomposed  bv  the 
electric  current,  and  that  the  spectrum  which  is  o>>scrved  belongs 
exclusively  to  carbonic  oxide,  which  is  foimc'l.  Oae  night 
therefore  imagine  that  carbonic  acid  would  not  have  any  spec- 
trum of  its  own.  If,  however,  carbot^  add  is  formed,  as.  for 
iattanoe,  while  cyanogen  bums,  it  appears  probable  that  lines 
belonging  to  carbonic  add  can  appear,  and  this  opinion  has  been 
coafiraMa  tv  an  observation  of  Phickcr.  I  Ic  has  found  that  the 
shaded  red  binds  of  cyanogen  burning  in  air  or  in  Oxygen  be- 
come stronger  and  wider  as  the  comliustion  becomes  stronger. 
An  experiment  made  by  us  with  a  spark  passing  in  cyanogen 
gas,  circulating  in  a  glass  tul>c  and  freed  therefrom  by  degrees  of 
every  trace  of  oxygeti,  has  taught  us  that  these  red  bands  only 
extended  to  the  first  band  of  liydrocArI>on,  .md  even  vanished 
during  some  instants  of  the  expcrimeir.  1  he  probable  cause  of 
the  appearance  of  the  spectrum  of  hydrocarbon  in  this  case  must 
be  looked  for  in  the  impossibility  of  diyin^  the  gas  eonplelely, 
if  it  is  piepared  with  cyanide  of  mercury. 

It  seem*  to  as  that  it  is  mnch  more  difficult  to  explain  the 
appearance  of  the  spectrum  of  hyilrocaibons  in  the  combustion 
of  any  compound  of  carbon  anti  hydrogen,  and  also,  according 
to  Mr.  Attfield,  in  the  flame  of  carbon  disulphidc.  Though  this 
Spectrum  w.as  considered  by  some  observers  to  be  due  to  carbon, 
we  cannot  accept  this  view,  and  for  this  reason  :  If  we  employ  a 
oondensator  the  spectnim  of  coal  gis  shows  not  only  the  spectrum 
in  question,  but  also  the  lines  ol  carbon  and  hydrogen.  The 
appearance  of  the  shaded  bands,  being  similar  to  those  of  cyano- 
l^n,  shows  at  once,  as  we  have  repeatedly  said,  that  the  body  is 
compound. 

The  difficulty,  it  seems  to  us,  must  in  great  part  disappear  if  we 
could  show  that  the  same  chemical  compound  is  alw  ay^i  formed 
in  the  combustion  of  anv  hydrocarbon.  Kf .  Bcrtlielot  has  shown 
OAs  to  lie  true.  According  to  him  acetylene  is  formed  whenever 
an  incomplete  combustion  of  any  hydrocarbon,  ether,  &c.,  takes 
plao^  and  even  if  the  electric  spark  nasscs  between  carbon  elec- 
Irodesinhydrageans.  It  is  therefore  veiy  probable  that  the 
qxctnun  wUdi  ia  ranned  fiv  aD  carbon  oompotuds  is  doe  to 
acetylene. 

Aa  br  as  the  observation  of  Mr.  Attfidd  is  concerned,  that 
oxide  of  carbon  gives  the  orduurv  ipeetmm  of  the  hydro- 
carbom^  we  mitst  observe  that  this  does  not  agree  with  our  own 
experiment*.  In  a  Geissler's  tube,  containing  carbonic  acid  or 
carbonic  oxide,  one  can  certainly  find  traces  of  the  spectrum  of 
hydrocarbon,  as  the  gas  is  never  altogether  dry,  but  according  to 
'     '  I  portkidar  apceliuaof  oiddeof  cama 


pnerally  a 


Pliicker's  observation,  the 
has  no  resemblance  to  It. 

To  the  left  of  the  I-'raunhofer  line  G  one   , 

Strong  line  which  really  belongs  to  carbon.  \ve  find  here  the 
same  thing  which  we  have  mentioned  speaking  of  the  spectra  of  ! 
the  metallic  oxides,  that  often  thc^cctrum  of  the  oxide  is  mixed  | 
with  some  of  the  lines  of  the  elementary  IxKly.  I 
As  a  second  example  Messrs.  Angstium  and  'Ilialrn  take  the 

*  Mcs»ri  AnKar>>in  ;tud  'itulca  oil  Sw^'i  tpcctrum  ui  ihc  unkUa  tbo 
■pacuttn  of  kyd'ocaibeiw.  I 


spectrum  of  nitrogen.  Tlie  so-called  line  spectrum  of  nitrogen 
was  first  observed  by  Angstnm,  while  v.  d.  Willigen  observ^  a 
(UHerent  spectrum  seen  in  the  anreoLa  when  the  discharge  takes 
place  in  air.  The  two  spectra  which  Pliicker  observed  were 
therefore  not  new,  though  he  gave  a  new  way  of  obtaining  them. 
The  followiiiig  is  a  tramlation  of  the  aotliae's  remarks  on  the 
origin  of  the  two  spectra :  - 

As  to  the  interpretation  of  these  two  spectra  we  think  that 
they  only  depend  on  the  way  in  which  tne  electric  dischaiga 
takes  pl«e,  and  belong  to  two  different  bodies.  The  mednm 
of  lines  caused  by  the  disruptive  discharge  must  be  attiibtttad  to 
nitrogen  as  it  appear  s  in  r.eisslcr's  tabes  under  the  s.ime  cirann- 
stancesj  which  acco  .ti  any  the  diantplivo  discharge,  but  the 
shaded  bands  bdong  doubtless  to  some  MmbinatioB  of  nitngen 
IbniiedhytliedisdHHfeof  qnsntilyorbyeendaction. 
■ 

In  the  aureole  at  the  positive  pole  we  find  a  great  numl>er  of 
shaded  bands  in  which  we  distinguish  two  different  series,  one 
situated  in  the  least  refrangible  part  of  the  spectrum,  and 
another  in  the  green,  blue,  and  violet  parts.  The  appearance  of 
these  two  series  is  different  and  gives  rise  to  the  siispicion  that 
they  belong  to  two  different  bodies.  Whether  this  be  true  or  not 
it  is  certain  that  their  intensity  varies  much  according  to  drcum* 
stances  and  in  different  ways. 

At  the  negative  pole  we  observe  a  bluish  violet  sheet  the  spec* 
tnim  of  which,  situated  in  the  green,  blue,  and  violel,  does  not 
change  with  the  nature  of  the  dectrodes. 

In  Geissler's  tubes,  containing  rarefied  nitrogen,  we  find  for 
the  continuous  discharge  the  same  spectra  as  in  the  aureoles  in 
the  atmosphere.  But  the  positive  light,  which  is  very  intense, 
is  not  only  seen  near  the  pole  but  aim  in  the  capillary  parts  of 
the  tube.  At  the  negative  pole  the  bluish  violet  suet  gels 
larger  and  more  brilliant  aa  the  eihanstion  proceeds. 

We  now  ask  iririch  combinations  of  nitrogen  can  cause  the 
spectra  of  the  continnons  dischar^  7  As  far  as  the  n^ative  light 
is  concerned  we  are  in  complete  ignorance  on  the  subject.  As 
to  the  gas  which  is  fowtd  at  the  positive  pole  one  can  prove  by 
means  of  a  sohitioa  of  sulphate  of  iron  that  nitrogen  dioxide  is 
formed.  It  is  wdl  known  that  the  electric  spark  p-i-ssing  through 
air  produces  the  red  fumes  which  indicate  the  existence  of  nitrous 
acia.  It  follows  that  nitrogen  combines  under  these  circuuMtanoes 
with  oxygen.  The  only  question  therefore  is,  where  docs  the  oxygen 
come  from  in  a  tube  filled  with  nitrogen  ?  We  must  rememl>er 
that  in  making  nitrogen  we  can  never  entirely  get  rid  of  air,  or 
nt  least  there  wHl  always  be  a  trace  of  aqueous  vapour  present  as 
is  shown  by  the  hydrogen  line  C  This  fact  sufficiently  expiwnc 
the  possibility  of  the  presence  of  «  compound  of  nitrogen  and 
oxygen.  As  the  faiminaiis  spcdlnm  hean  no  leaemhianoe  to  Hm 
absorption  spectnim  of  idltoas  add  fiimes,  we  wdada  fhat  Hm 
dioxide  of  nitroeen  causes  the  shaded  bands  at  At  fwitfft  P<de 
or  in  the  anieme^  and  in  the  capillary  part  of  ~ 
containing  nitrogen.  Several  experinnw  ai 
have  been  maw  by  the  anthots.  Those  on  the 
carbon  nn  aaioOon  t— 

declNdeain  oxygen  wiiheoodeuntn; 
amaeen. 

deetaodcs,  35        ^^P^'^  ^  ■ 
Tvo  jaBsnaed  aa  condanasr.  Tte 

The 
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mat,  in  n 
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1.  Sparkbeti 
The  lines  of 

2.  .Spark 
current  of 
revolving 
hnesef 

3.  Saaeaaa, 
gave  the 

4.  Spark  helween  alamininm 
eunnt  of  ooal  gss.  The  linca  of 
haaidi  of  antanened  hydrogen  an  wt 

5.  Spark  widMOt  condenser  in  n  onmnt  of  €/mugm.  The 
Ihwa  of  hidioga^  wtaotpt  woe  acmi,  beddes  fhe  btab  of 
carborettcd  hymgea,  aw  tm»  bands  of  cyanogen. 

The  experimeala  on  themtfmn  of  nitrogen  havebeca  andc 
wit^ataio^herieair.  A  aMation  of  sulphate  iron  was  and  to 
akov  the  pfcaenee  of  dindde  of  nitrogen.  The  appeasmee  of 
Geinlcf's  tabci  at  wdons  premses  are  given. 

Eatf  mciMniMMMtt  of  all  the  speetm  discmwi  ia  the  paper 
an  pNn»  not  ofl^  ibt  Ibt  tooie  fartcoM  linea  or  band%  bat  eaact 
miuwiieter  tniMumtm  of  lome  of  tht  band.  The  namii  of 
the  anthon  an  n  soflident  guarantee  of  the  aeconeir  of  these 
racasoiements.  Exodknt  pittcs  with  drawiMB  of  the  ^ectm 
am  addad.  A  copy  of  the  maaitremenis  win  be  fonnd  in  fhs 
6m  MBsbor  of  (he  AjKAWir  sn  J^em/arft  A»t*ab». 

AaTHira  SCHtFSTRIt 


Digitized  by  Google 


Marrk  8,  1877] 


NATURE 


403 


SIR  WILLIAM  THOMSON  OX  NAVIGATION^ 

POPULAR  Iccturei  rarely  contain  much  that  deserves 
repctitioa  or  notice  in  a  reriew.  But  when  the 
lecturer  is  Sir  William  Thomson  and  his  subject  navi- 
gation, we  may  be  sure  that  we  shall  bear  •ometbing 
that  we  \acn  itot  heanl  beibce,  and  that  we  should  bear, 
If  «e  wUh  to  feMp  AnMt  of  tbe  advance  of  naatical 
•dence.  When  a  lefbmwr  contents  himself  with  awrety 
mddng  soggenleM  aad  leaving  it  to  other*  «i 
his  work  is  compatatfvdy  eaqr  vtA  to  milto  a 
tionallr  valBdest.  The  tagceiliDBt oT  SirW. 
have  the  very  special  merit  that  they  are  sobmitted  to  a 
practical  test  before  he  ^ives  them  utterance,  and  after 
be  has  done  so  he  is  far  from  considering  his  connection 
with  them  over.  Kvery  part  of  every  crude  idea  or  novel 
appliance  is  submiited  to  a  seart  hmi;  process  of  natural 
selection  which  must  cost  the  author  as  much  labour  as 
to  watch  it  gives  the  onlooker  pleasure,  and  those  wrho  see 
only  the  iiiuJ  sunrival  of  the  fittest  cannot  fonn  anything 
like  a  just  cooceptioa  of  the  time  and  pains  wllkB  have 
been  baatoiied  on  the  rejection  of  the  leu  fit 
We  t»nat  heie  find  space  to  nolioe  those  putts  of 


tiie  toehire  which  are  the  repfodnciilii  of  aid  and 
tcoctved  truths,  Intctesting  tfaon^h  these  aiv  \f  vbiiw  of 

their  skilful  dressing.  We  must  pass  on  at  once  to  men* 
tion  one  or  two  points  which  are  either  in  themselves 
new,  or  which  hma  as  yet  Mad  to  sacarc  the  neBogaWan 

they  deserve. 

The  first  important  novelty  we  come  to  is  the  discovery 
by  Mr.  Hartnup,  astronomer  to  the  Harbour  Board  of 
L4verpo(^,  of  a  system  of  rating  chronometers,  which 
gives  an  almost  perfect  means  of  compensating  for 
change  of  rate  due  to  cbaafe  of  tcmpetatare.  It  had 
loaf  been  known  that  Mcooipansatioabalaacaooald  be 
mada  to  keep  ttoe  ooncctly  tiiMgh  widt  mftt  «f 


I  the  hert  cbiunoncien  af  Aa       toalsn  hi 

modem  times  are  practioslly  perfect  only  withb  a  range 
of  5°  or  10'  Fahrenheit  on  eaa  side  of  a  oertain  tenpera- 
ture,  infinitely  near  to  which  the  cnaspaantiaA  is  padefli 
in  the  individual  chronometer. 

"  The  temperature  for  which  the  compensation  is  per- 
fect, and  the  anwunt  of  deviation  from  peifection  at  tem- 
pemtores  differing  from  it  are  different  m  ditfcrent  chro- 
nometers. Mr.  Hartnup  finds  that  at  the  temperature 
far  which  the  taMptuHioa  is  perfecx,  the  chronometer 
faea  imitm  dau  at  any  other  wufmcua*,  aad  that  the 
ia*«  al  m/  «ther  lenpefatan  It  ri Iwliied  iriih  mar- 
«elo«Biaeeiiraqr(ir  theetooaeflHMr  be  a  feed  «M)by 
eahmertagfirott  tteMteatthai  crfted  tanperame  the 
number  obtaiaed  by  nraUplyi^g  the  aqaare  of  thediS» 
«noe  of  temperature  by  a  eeitsin  constant  coeffideat.* 

Two  chronometers  recently  carried  frotn  Livefpool  10 
Calcutta,  when  rated  on  Mr.  Hartnup'splan,  gave  a  mean 
error  of  six  seconds,  while  by  the  ordinary  method  the 
teckooings  of  Greenwich  time  from  them  tlitlcrcd  by 
4  minutes  35  seconds.  The  n.^vigator  could  easily  secore 
Uie  advantages  of  Mr.  Hartnup's  system  by  noticing  the 
lewpU'atBfe  irf  his  chronometer-case  daily,  and  entering 
a  few  flgnes  ia  a  note-book.  His  work  woald  be  nnicii 
"  fld  if  the  thermometer  used  were  giadaated  to 
^af  Bttarixn  of  degrato  hon  the  tempaitiife of 


The  lectaicr  dscasses  at  ooasldartUe  Ingih 

modifications  of  the  pressure-log,  the  iHvenaoD  ef  Mr. 
3.  R.  Napier  and  Mr.  Berthon,  the  principle  of  which  is 
to  measure  the  speed  of  the  ship  by  observing  to  what 
«  eolMai  «f  sMMTiiiee  ia  a  veniad  iritak  the 


Ccieaoe  L.ecium  Amocmuo*.   Ur  ^  WiUuua 

V.R  S.,   IWeivor  of  N1lut.1l   l'hilo»o|>lly  U 
and  Fellow  of  !v    rtter  1  tcllegt,  C»mhndg* 
WtlUan  CoUiai,  Soai,  ami  Comiuny,  liji^) 


bottom  end  of  which  dips  into  the  eea  and  bees  fisrmutda. 
It  shows  the  ship^s  vdachr  throB|ih  the  water  at  any 
iastant,  instead,  lute  all  olner  logs,  of  telling  the  dis- 
tance run  during  a  known  length  of  time.  The  latter 
piece  of  information  is  what  is  chiefly  wanted  for  the 
purposes  of  ordinary  navig.ition,  but  th:  former  could  not 
fail  to  be  of  immense  use  in  the  navy  when  ships  are 
sailing  in  squadron.  Even  now,  a  rough  approximation 
to  a  knowledge  of  velocity  is  got  in  the  navy  by  the  use  of 
indicators  showing  the  number  of  revolutions  per  minute 
made  by  the  screw,  and  these  satisfy  very  imperfectly  the 
Itnatlf  Bieall  of  die  case,  as  appears  from  the  evidence 
givaa  at  dw  court  martial  on  the  loss  of  the  Vanguard, 
The  Aihnhal  Hgnallod  to  the  squadron  that  his  ship  was 
about  to  go  at  thh^^hiee  levelHtieiia.  which  ha  after- 
wards explained  to  neen  that  he  deeued  the  equadron  to 
go  as  nearly  as  possible  at  a  speed  of  seven  knots.  Had 
each  of  the  ships  been  provided  with  a  pressure  log,  he 
might  at  once  have  given  an  order  of  whose  meaning 
there  could  have  been  no  possible  duubt,  and  which  it 
would  have  been  perfectly  easy  for  every  ship  to  obey. 

The  takmg  of  soundings  to  determine  the  depth  is  one 
of  the  most  important  of  nautical  operations,  in  surveys 
of  the  ocean's  bed  and  for  guidance  in  cable  laying, 
soundings  have  to  be  made  in  great  depths,  often  of 
several  thousand  fathoms.  The  trouble  and  time  in- 
volved in  taking  a  deep-sea  sounding  have  been  greatly 
reduced  by  Sir  W.  TiUNnaea  hjr  the  substitution  of  a 
single  steel  pianetote  wire  fiar  ue  hemp  rope  fiMtmcriy 
us^  as  a  sounding  line.  The  adrantage  of  the  wire  is 
the  comparatively  small  mistance  it  meets  with  in  pass- 
ing through  the  water.  When  hemp  rope  is  used  for 
sounding  in  deep  \sater  a  weight  of  three  or  four  hundred 
pounds  must  be  attached  to  it,  and  even  then  it  descends 
very  slowly.  When  it  reaches  the  bottom  the  weight 
is  detached  by  a  trigger  and  is  therefore  lost.  When 
wire  is  used  a  weight  of  about  thirty  pounds  suf- 
fices ;  it  descends  very  much  more  rapidly,  and  there 
is  aothing  to  prevent  its  recovery  each  time.  For 
my  small  deptns  such  as  are  met  with  in  the  imme« 
diaie  ateighbeaiheod  of  land,  the  hand  lead  is  convenient 
and  eefficieBti  but  there  ia  a  third  class  of  soundings, 
those  which  aw  ^ahoald  he)  made  in  depths  of  about 
twenty  fathoeu  aad  upwards  when  a  ship  is  approaching 
land.  To  be  able  to  take  "  flying  "  soundings — that  is,  to 
find  the  depth  without  stopping  the  ship— m  any  depth 
from  to  J  50  fathoms,  is  a  niaiter  of  the  greatest  possible 
importance  in  ordinal  y  navigation.  Sir  W.  Thomson  has 
succeeded  in  making  u  eas)  to  do  this,  by  the  aid  of  his 
piaoofiMTte  wice  in  combination  with  another  apparatus 
srhich  he  described  at  the  recent  meeting  of  the  British 
Aineriitinn  Tbis  consists  of  a  pressure  gauge  of  very 
ilnple  construction,  which  is  atuched  close  to  the  end  of 
the  sonnding-iine,  and  which,  by  registering  the  miximom 
pressure  to  which  it  has  been  subjeaed  during  immeisioo, 
regiateia  the  laaylmi'm  depth  it  has  attained.  This  iad»- 
ctMom  is  of  csuiee  whe  independent  el  the  length  «f  wire 
out,  and  is  not  aOccted  by  the  fact  that  the  stdp  is  in 
motion.  The  pressure  gauge  consists  of  a  small  gtasi 
tube,  of  alwul  ,'5  inch  bore,  oix.n  at  the  luAer  end,  but 
clos.:d  at  the  top.  tins  descends,  the  wai^r  risci  in 
the  tuk)e  comprcs-jin^  the  column  of  air.  In  order  that  a 
permanent  record  may  t>e  left  of  the  raiximum  height  to 
which  the  water  rues,  the  interior  of  the  tjbc  is  coated 
along  its  whole  length  with  starch,  in  which  red  prus- 
siate  oi  potash  has  been  dissolved,  and  just  at  the 
Month  of  the  tube  are  placed  a  few  crystals  of  stdphate 
of  iron,  wtuch  ate  held  in  position  by  an  outer  guard 
tdba.  The  water  which  lises  ia  the  tube  carries  with  it  a 
liMle  eeipbato  af  ii«B  in  edetlea,  aad  so  leaves  a  pcsw 
ntaaent  record  ef  its  height  by  staining  the  tube  with 
Pnieslaa  blue.  The  system  of  souodiog  by  wire  has  now 
had  abundant  trial,  and  i'.s  success  i:>  thoioughly  csia- 
Its  author  was,  no  doub;,  quite  within  the 
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limits  of  safe  prophecy  when  he  declared  to  the  British 
Association  in  Clatgow  that  the  old  system  of  deep-sea 
soundiiut  by  heap  rope  had  done  iU  lut  woik  oA  board 
the  Challenger. 

In  proceeding  to  speak  of  astronomical  navigation  the 
anthor  begins  by  giving  a  seriet  of  definitions  which 
difltr  from  thon  coannooly  given,  by  being  based  on  no 
Assumption  as  to  dw  fignie  of  tbe  earth,  so  that  they 
**  designate  in  each  ease  the  thing  found  when  the  elaoeat 
in  question  is  determined  by  actual  observation."  Thus 
the  latitude  of  a  place  is  defined  as  the  altitude  there  of 
the  celestial  pole.  After  a  tl>ing  shot  at  the  Hritish 
Statute  mile,  whose  existence  *'  is  an  evil  of  not  incon- 
siderable moment  to  the  British  nation,"  he  i;chs  on  to 
describe  the  various  means  of  deducing  a  ship's  place 
from  observations  of  the  heavenly  bodies,  giving-  the 
place  of  honour  to  Sumner's  meibod,  of  the  merits  of 
which  we  had  recent  occsbion  to  speak  (Natukb, 
voU  xiv.  ph  346]^ 

To  oommunicate  iBformation  from  ship  to  ship  by 
signab  is  an  object  of  first  impontance  to  the  sailor.  By 
day,  in  dear  weather  and  with  sUUbl  men,  the  system  of 
flag  and  semaphore  signals  at  present  in  Ui>e  in  the  navy 
is  very  complete  and  effective.  By  niRht,  in  clear  weather, 
Capt.  Colomb's  method  of  tlashini;  si'^nals  has  been  suc- 
cessfully used  m  tho  British  navy  (or  nearly  twenty  years, 
but  its  adoption  has  not  been  nearly  so  general  as  properly 
to  meet  the  requirements  of  the  case.  On  this  point  Sir 
W.  Thomson  says:— 

"  The  essential  characteristic  of  Capt.  Colomb's  method, 
on  which  its  great  success  has  depended,  consists  in  the 
•doptioa  of  the  Morse  system  of  telegraphing  by  rapid 
succession  of  shorts  and  longs,  'dots' and  'dashes,'  as 
they  are  called ;  ajid,  I  believe,  its  success  would  have 
been  stiU  greater,  certainly  iu  practice  tMiuld  have  been 
by  the  present  time  much  more  fiuniliar  to  every  officer 
and  man  in  the  service  tiuui  it  is  now,  had  not  only  the 
general  principle  of  the  Morse  system  but  the  actual 
Morse  alphabet  (or  Utters  and  numerals  been  adopted  by 
Capt.  Colomb.  A  modification  of  Capt.  Colomb's  sys- 
tem, which  many  practical  trials  has  convinced  mc  is  a 
great  improvement,  consists  in  the  substitution  of  short 
and  long  eclipses  for  short  and  long  flashes.  In  the  sys- 
tem of  short  and  long  eclipses,  the  signal  lamp  is  allowed 
to  show  its  light  uninteriuptedly  until  the  signal  com- 
mences. Then  groups  of  bflcand  short  eclipses  are  pro- 
duced by  a  movable  screen,  worked  by  the  sender  of  the 
message,  and  read  off  as  letters,  numerals,  or  code  signals 
by  tlie  receiver  or  receivers. .  .  *  Wlienever  the  light  of 
n  lamp  tufSces,  the  edipse  mediod  is  dectdedlr  surer, 
particularly  at  quick  speeds  of  workhib  than  the  flash 
method,  and  it  has  besides  the  great  advantage  of  show- 
iii^  the  receivers  cxActly  wheie  to  look  for  the  signals 
when  they  come,  by  keeping  the  signal  lamp  always  in 
view  in  the  intervals  between  signals,  instead  of  keeping 
it  eclipsed  in  the  intervals  as  in  Colomb's  method." 

Is  it  too  much  to  hope  that  before  very  long  a  know* 
ledge  of  the  Morse  alphabet  may  form  part  of  the  elt- 
mcntary  education  of  every  boy  and  girl  in  the  kingdom  ? 
Only  then  can  the  public  awaken  to  a  tense  of  the  many 
uses  to  which  such  a  knowledge  could  be  put. 

But  there  is  a  third  set  of  conditions  where  signalling 
is  more  necessary  as  ifdl  as  more  diflkult  than  in  either 
of  die  other  t  wo .  In  fogs,  by  day  or  nieht,  visible  signals 
have  to  be  given  up  as  useless,  and  audtbte  ones  take  their 
place.  We  may  utilise  Colomb's  code  or  the  Morse  al- 
phabet by  giving  short  and  long  blasts  on  a  steam  whistle 
or  fog-horn. 

"  Hut  here  .igain  a  very  great  improvement  is  to  be 
made.  Use  instead  of  the  distinction  between  short  and 
long  the  distmction  between  sounds  of  two  thfferent 
pilches,  the  higher  for  the  'dot,'  the  loAcr  (or  the  'da^h.' 
Whether  in  the  »t«am  whistle  or  the  fog-horn  a  very 
akarp  Umitation    theduiatlon  of  the  sigiiM  is  scarcely 


attainable.  There  is,  in  fact,  an  indecision  in  the  begin- 
ning and  end  of  the  sound,  which  renders  quick  and  iure 
Morse  signalling  by  longs  and  shorts  impracticable,  and 
entails  a  painful  slowness,  and  a  want  of  perfect  sureness^ 
especially  when  the  sound  is  barely  audible.  Two  fi)f> 
boms  or  two  sveami-whistles,  tuned  to  two  different  notesg 
or  when  the  distance  is  not  too  great,  two  notes  of  n  bi^ 
or  cornet  may  be  used  to  telecinvh.  words  and  sentences 
with  admiranle  smartness  and  soreness.  Five  words  a 
minute  are  easily  attainable.  This  method  has  the  gri^at 
advantage  that,  if  the  sounds  can  be  heard  at  all,  the  dis- 
tinction between  the  hi^'her  and  the  lower,  or,  as  we  may 
say  for  bievity,  'acute'  and  'grave,'  is  unmistakable: 
whereas  the  distinction  between  long  and  short  blasts  is 
lost,  or  becomes  uncertain,  long  before  the  sound  is 
inaiulible." 

To  produce  powerful  blasts  of  sound  dilTering  (irom 
each  other  in  pitch  the  Americans  have  devised  an  instru* 
meat  which  is  much  more  effective  than  the  fog-horn  or 
steam-whistle.  By  the  irony  of  fate  sirens  are  now 
enlisted  in  the  service  of  humanity^  and  no  longer  hire 
sailors  to  destruction.  The  reform  m  their  mormb,  how« 
ever,  has  been  fatal  to  their  romantic  charm,  for  now  they 
are  "driven  at  a  uniform  rate  by  clockwork,  and  the  blast 
is  si!|iplicd  from  a  su':u-i  tuiler.'*  But  IS  the  chaQge  tO 
be  rCfirctted  when  sve  liear  '.hat :  — 

"  Short  and  long  blasts  of  the  siren  might  be  advan- 
tageously substituted  for  short  and  long  bhisls  of  the 
steam  whistle,  but  iiiiiLh  nu^n-  (Uti'aii/ai^iouilv  short  blasts 
of  two  sirens  on  the  same  shaft,  or  on  two  shafts  geared 
together,  sounding  different  notes,  acute  note  for  the  short, 
grave  note  for  the  long.  The  rapidity  and  the  ready  dis> 
tinctiveness  of  diaiacter  of  the  two  notes  will  then  be 
such  that  every  officer  and  man  will  habitually  recognise 
evolutional  dgnals  and  signals  for  course  and  speed,  just 
as  in  skirmishing  every  officer  and  private  knows  the 
bugle  calls  ;  and  the  signal-book  witt  be  no  more  needed 
on  the  bridge  of  a  ship  of  war  than  on  the  saddle  of  a 
tieid  cifiLcr.  When  the  admiral  desires  to  alter  speed  or 
couisc  for  the  licet,  his  order  will  be  given  to  the  whole 
fleet  simultaneously,  and  very  nearly  as  fast  as  he  can 
speak  it  to  his  flag  captain,  and  then  instandy  (without 
waiting  to  open  signal- l>ooks)  the  other  ships  will,  one 
alter  another  in  order,  each  in  replying  give  the  '  under- 
stand,' repeat  the  numbers  expretsmg  course  and  speed, 
and  make  her  pennant.  In  as  many  quarter-minutes  as 
there  are  ships  tinder  his  command,  the  order  will  have 
been  thus  securely  acknowledged  by  every  one  of  them, 
and  the  admiral  srUl  sound  his  signal  announcing  that  the 
order  commenees  to  take  effect.  Nothing  short  of  this 
in  quickness  and  sureness  of  ordering  the  movements  of 
a  fleet  ought  for  a  moment  to  be  thought  of  as  tolerable, 
when  it  is  ceruin  (as  it  assuredly  is)  that  so  mudi  is 

readily  attainable." 

We  have  quoted  this  part  of  the  lecture  at  considerable 
length,  fur  we  have  .1  strong  conviction  of  its  high  prac- 
tical value.  The  collision  between  the  Monarch  and  the  • 
Raleigh  in  Besika  Bay,  which  has  happened  since  the  lec> 
tuie  was  published,  serves  to  point  Sir  W.TbomtOafsmoraL 
We  are  told  that  when  the  squadron  was  in  three  lines 
stcamiQg  at  about  five  knots  an  hoar,  a  signal  was  made  to 
alter  the  course^  which  ** from  some  unesphined  caose* 
was  misunderstood  by  two  of  the  ships— the  Triumph  and 
the  ImrinJble.  This  brought  the  latter  across  the  bowi 
of  the  Monarch,  which  then  stopped  and  reversed  engines, 
but  the  Ralcit^h,  astern  of  the  Monarch,  kept  on  her 
course,  the  result  being  a  collision,  which  was  fortunately 
much  less  scrio  ii  in  its  conscipicnces  than  the  costly 
/ /;/,'i,'.7(;/f/ experiment,  of  which  tins  one  bid  fair  to  be  a 
repctiiion.  Tliat  the  si^;nal  was  misunderstood,  no",  by  all 
the  ships,  and  yet  by  two  of  them,  seems  to  prove  that 
much  blame  cannot  be  attached  either  to  those  who  made 
it,  or  to  those  who  read  it ;  it  is,  In  foct,  the  system  that  is 
at  fault.  . .  .1' 
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TVCHO  BRAH& 

BY  the  kindness  of  Dr.  Crompton,  of  Manchester,  we 
are  able  to  publish  ihis  week  a  copy  from  a  photo- 
graph of  vvh.1t  there  is  cvciy  reason  to  believe  is  a  con- 
temporary portrait  of  the  great  Danish  .istronomer, 
Tycho  Hrnlic.  This  picture  is  on  canvas,  and  is  3  feet 
3'^  inches  hi^'h,  aiui  2  feet  6.}  inches  wide.  It  repre-  , 
scnts  a  man  of  ruddy  complexion,  standing  and  look- 
ing forwards.  He  is  bareheaded,  has  little  hair,  and 
that  fhoit,  of  a  yellowish  colour  verging  to  red.  He 
Ins  very  long  noDStaches  and  a  short  beard.  In  the 
right  upper  corner  of  the  pictuie  (that  is,  to  Brabi^'s 
right)  there  b  a  onioot  emMcmatlc  design,  consisting  of 
a  round  tapering  column  springing  from  a  square  base, 
around  which  at  its  foot  are  waves.  Over  the  monument 
is  a  canopy  suspended  by  a  stronj;  chain,  a  few  links  only 
of  which  arc  vi-ible,  the  top  being  lost  in  cloudr.,  and  the 
chain  itself  has  flames  playing'  round  it.  Two  .I'.olic 
heads  I  one  on  each  <side>  are  refiresented  as  blowing  to- 
wai  Ji  the  c.inojjy  and  column.  Lowtr  down,  and  to  the 
right  and  left  of  the  column,  are  two  hands  (one  on  each 
side)  holding  each  a  jug  from  which  water  tlows.  Clouds 
and  lightning  surround  the  background,  the  wrists  of  the 
baBdsnolding  the  jugs,  and  ^Iso  the  .Eolic  heads.  Round 
the  moauDient  is  a  label  not  entirely  decipherable  with 
the  words :  "  Staes  (tectos  ?)  in  solido ; "  then  follows  an 
indistinct  word  and  "  igne  e .  tunda "  {sic).  "  Igne  et 
unda"  was,  no  doubt  intended.  In  the  left  upper  corner, 
in  large  and  distinct  letters,  is  this  inscri[itinn  :  "  I'ffigies 
Tychonts  Hrahe,  Otton.  Da.  anno  50  complcto  quo  post 
diutinum  in  patria  eidliam  bbertatidesideratxdivtno  piD> 
visu  restitutus  est." 

Dr.  Cromflon  thinks,  correctly  we  believe,  that  the 
inscnption  referred  to  lirab^'s  departure  from  Denmark, 
and  that  the  "exilium  ///  patria"  was  an  allusion  to  his 
residence  on  his  island  of  Huenna,  in  his  observatory, 
away  from  the  court  tor  twenty  years.  The  emblematic 
pictiire  evidently  implies  that  lurthing  (not  all  the  ele- 
ments) oonld  destroy  die  mommeBt  be  had  efieled  to 
his  repntatioD  hy  his  observations,  aa4  diat  they  'would 
be  protected  by  Providence. 

The  portrait  then  shows  Hrahi?  as  he  was  in  his  fiftieth 
year,  and  Dr.  Crompton  thinks  th<  tenor  of  the  emblems 
and  the  inscription  seem  to  be  conclusive  that  the  picture 
was  painted  after  I5rahc  had  left  Ucnniark,  most  probably 
bft ween  the  end  of  October  and  the  i  ^th  of  Dercmber, 
1597,  and  Dr.  Crompton  conjectures  that  the  pottrait 
may  have  been  painted  to  be  eQgcaved  ibr  Biahd's 
Mechanics." 

In  connection  with  this  interesting  portrait,  it  ixuy  not 
be  inoppoitnae  to  remind  our  readers  of  the  main  events 
in  Tydio  Brahms  life,  and  of  the  woifc  on  which  his  fame 

is  grounded. 

Tycho  Brah^  was  bom  at  Knudsthorp,  an  estate  of  his 
ancestors,  near  Helsint;borg,  in  .Sweden,  on  the  Sound, 
Dcceniber  14.,  1546.  Cupernicus  had  been  dead  two  years 
and  a  half,  (ialilco  was  not  born  till  eighteen  years  after, 
ami  Kepler,  with  whom  Tvcho  was  latterly  associated, 
was  about  twenty-five  years  his  junior.  Tycho's  father. 
Otto  Brahd  was  descended  from  an  ancient  Swedish  family, 
and  Tycho  was  the  second  eldest  child,  there  being  alto- 
gether five  sons  and  four  daughters  in  the  family.  Tycho, 
evidently  mudi  against  his  will,  was  destined  for  a 
military  career.  After  the  biitb  of  another  son,  the 
fetber  beiiw  in  straitened  circumstances,  ^* 
adopted  by  nis  nncle,  Geoige  Brnh^.  Until  1559  he 
appears  to  have  been  educated  at  home  at  his  uncle's, 
If.itnin;^  reading  and  writing  and  Latin,  with  occasional 
iiistiuciion  in  poetry  and  belles-lettres.  As  it  had  now 
been  decided  that  he  should  qtiali  y  himself  for  some 
political  othcc  in  the  kingdom  of  Denmark,  Tycho,  in 
April.  1559,  was  sent  to  the  l.'nivtrsity  of  Cdjtenhagen  to 
prepare  lor  the  s  udy  of  law.    It  seems  to  have  been 


while  pursuing  his  studies  at  Copenhagen  that  Tycho's 
mind  was  first  strongly  attracted  to  the  study  of  as- 
tronomy. An  eclipse  of  the  sun  was  to  happen  on  August 

21,  15^,  and  Tycho  was  so  struck  by  the  prccisi.in  with 
which  the  various  details  of  the  phenomena  had  been 
predicted  by  the  astr.j|ocical  almanacs  of  the  time  that 
he  was  fascinated  by,  and  resolved  to  master,  so  wonder- 
ful .1  .sci;-nc.  as  astronomy,  more  especially,  it  would 
seem,  that  phase  of  it  then  universally  believed  in  and 
cultivated,  astrology.  The  planetary  motions  seem  tirst 
to  have  claimed  his  attention,  and  these  he  Studied  by 
means  of  the  Tabula  Bergensa  of  John  StldhlS. 

In  February,  1362,  Tycho  was  sent  to  Leipsic,  under 
care  of  a  tutor,  to  study  law.  For  this,  however,  be  had 
not  the  smallest  Inclination,  and  devoted  all  his  spare 
time,  when  not  in  presence  of  his  tutor,  or  when  the  latter 
was  asleep,  and  all  his  pocket  money,  to  becoming  master 
of  the  science  for  which  he  had  contracted  a  passionate 
devotion.  Hy  means  of  what  books  he  could  command, 
and  with  a  celestial  globr  about  the  size  of  an  orange,  he 
stuilied  the  heavens  nightly,  and  soon  came  to  discover 
that  the  results  obtained  by  himself  differed  greatly  from 
those  of  StadiuK  "From  that  moment,"  says  Brewster, 
"  he  seems  to  have  conceived  the  design  of  devoting  his 
life  to  the  accurate  construction  of  taoTes,  which  he  justly 
regarded  as  the  basis  of  astnmoroy."  For  this  purpose 
be  set  himself  to  get  up  a  knowledge  of  matbemattcs. 

So  rapid  was  Tycho  s  progress  in  mastering  the  astro- 
nomy of  the  day,  and  so  skilful  already  had  he  become  as 
an  oljserver.  that  l)y  means  of  a  simple  pair  of  compasses 
he  discovered  that  both  the  Alphonsine  and  Co[)ernu:an 
Tables  had  erred  considerably  as  to  the  time  of  tlie  con- 
junction of  Jupiter  and  .Saturn,  which  took  place  in 
August,  1563.  His  first  instrument  seems  to  have  been 
constructed  at  the  time,  a  wooden  radius,  which  be  got 
a  Leipsic  artisan,  Scultetus,  to  devise  for  him  in  the 
manner  recommended  by  Homelius,  the  professor  of 
mathematics  in  that  city.  With  this  instrument  he  con- 
tinued bis  observations.  On  his  uncle's  death,  Tycho 
letomed  to  Denmark  about  May,  1565,  to  take  possessioa 
of  the  fortune  which  had  been  left  him.  His  continued 
devotion  to  astronomy  greatly  offended  his  friends  and 
relations,  who  considered  such  a  pursuit  as  def^'radin^  to 
a  noble  as  trade  used  to  he  in  this  country,  and  still  is  in 
most  continental  countries.  T)cho  was  so  annuyed  at 
the  attitude  of  his  friends,  that  he  left  Denmark  after 
Slaying  a  short  tirnc  at  Wittenberg;,  took  up  his  residence 
at  Rostock,  where  he  stayed  during;  the  )ears  1566-68, 
Steadily  pursuing  his  celestial  observations.  It  was  in  a 
duel  at  this  place  that  he  lost  his  nose,  which  was  SO  in- 
geniously replaced  by  a  substitute  of  silver  and  gold, diat 
few  could  have  detected  it  to  be  artificial. 

From  Rostock  Tycho  proeMdrd  to  Au{:sburg,  where 
with  the  help  of  the  bcothcrs  Haiuel,  he  constructed  a 
magnificent  quadrant  of  foniteen  cubits  radius.  It  was 
made  of  beams  of  oak  bound  with  iron  bands,  the  arcs 
being  covered  with  plates  of  brass,  divided  into  5,400 
lines.  To  enable  him  to  observe  distances,  a  sextant  on 
a  similar  scale  was  constructed,  and  a  wooden  globs  six 
feel  in  diameter  was  Ix-giin  ;  hitherto  his  only  instrument 
was  the  simple  radius  made  at  Leipsic.  With  his  new 
instruments  he  continued  his  observations  at  Augsburg, 
with  renewed  enthusiasm.  Tycho  returned  to  his  native 
country  in  1571,  and  found  a  warm  friend  in  an  unde 
Steno  Bille,  who  had  always  taken  his  nqihew's  par' 
against  the  taunts  of  his  other  friends^  and  who  assigntfd 
him  a  part  of  his  own  house  as  an  obaervatoty.  It  was 
while  living  thus  that  one  of  the  most  notable  events  in 
the  life  of  this  great  astronomical  observer  occurred,  bis 
discovery,  November  11,  1572,  of  a  new  star  in  the  con- 
stellation of  Cassiopeia.  This  wonderful  body  probably 
made  its  first  appearance  in  the  heavens  on  November  5, 
and  continued  visible  'or  sutctn  month?,  rapidly  increas- 
ing in  brightness  till  in  the  second  month  it  surpassed  that 
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of  Jupiter,  and  was  visible  at  noonday.  It  then  slowly  changed  ;  it  was  at  first  white,  then  yellowish,  then  red- 
declined,  and  finally  disappeared  in  March,  1574.  It  is  dish  ;  afterwards  bluish,  like  Saturn,  getting  duller  and 
curious  that  in  the  years  94;  and  1264  something  similar  duller  as  it  decreased  in  apparent  size.  After  much 
was  observed  in  Cassiopeia,  so  that  in  fact  the  star  persuasion  Tycho,  in  1572,  published  an  account  of 
observed  by  Tvcho  Brahc  may  be  a  variable  one  of  long  his  observations  on  the  new  star  in  a  work  "  De  Nova 
period,  and  if  so  may  be  expected  to  reappear  about  |  Stella." 

the  year  1885.    The  colour  of  this  star,  moreover,  1    Tycho  still  further  offended  bis  relations  by  marrying  a 
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peasant  girl  in  1 573,  and  shortly  after,  at  the  request  of  the 
King  of  Denmark,  delivered  a  course  of  lectures  on  astro- 
nomy both  in  its  observational  and  astrological  aspects,  for 
in  astrology  he  still  continued  to  believe.  After  travelling 
in  Gcrm.xny  and  Switzerland  in  1575,  Tycho  returned  to 
Denmark  and  received  from  the  King,  Frederick  II.,  an 
offer  which  ought  to  immortalise  the  name  of  that  mo- 
narch.  The  King  seems  always  really  to  have  admired 


the  astronomer  and  estimated  highly  the  pursuits  to 
which  he  had  devoted  his  life,  and  now  realised  it  to  be 
his  duty,  as  head  of  the  state,  to  put  the  man  of  science 
in  the  most  favourable  position  to  carry  on  researches 
which  were  then,  as  now,  essentially  unremunerative.  In 
fact,  in  Frederick's  treatment  of  Tycho  Brahd  we  have 
an  early  and  munificent,  and  in  its  results  most  successful, 
instance  of  the  endowment  of  research. 


March  8,  1877] 


NA  TURE 


407 


The  island  of  lluen  lies  in  the  Sound  between  Den- 
mark and  Sweden,  about  }ix  miles  from  the  latter  and 
three  from  the  former,  and  fourteen  north-east  from 
Copenhagen.  It  is  somewhat  rounded  in  form,  six  miles 
in  circumference,  and  rises  from  the  coast  to  its  centre, 
where  is  formed  a  broad  and  level  table-land.  This 
island  the  King  granted  for  life  to  Tycho  Brab^,  and  on 
it  erected  a  spacious  observatory  with  every  convenience 
for  astronomical  work  and  ample  accommodation  for 
Tycho's  family  and  servants.    A  wide  space  around  the 


central  building  was  inclosed  by  high  substantial  walls 
in  the  form  of  a  quadrangle,  each  angle  corresponding 
to  one  of  the  cardinal  points,  and  the  centre  of  each  wall 
extending  outwards  in  the  form  of  n  semicircle.  At  the 
north  and  south  angles  wr re  erected  turrets  of  which  one 
was  a  printing-office  and  the  other  the  residence  of  the 
servants. 

This  main  building  was  carefully  and  elaborately 
planned.  It  was  about  60  feet  square,  had  on  the  north 
and  south  points  two  round  towers  for  observations,  with 


Tycho  Bmhe  4  ObMfvalory  en  lha  IiUad  of  Hum. 


windows  opening  to  any  part  of  the  heavens.  Be- 
sides a  museum  and  a  library  there  was  in  a  subter- 
ranean crypt  a  laboratory  with  sixteen  furnaces,  for  we 
ought  to  say  that  Tycho  devoted  much  of  his  time  to 
the  alchemical  pursuits  of  the  time,  mainly,  it  would 
appear,  in  the  hope  of  being  able  to  find  in  his  crucible 
the  fortune  he  was  prepared  to  spend  on  his  astronomical 
pursuits.  Tycho  Brah<5  reeds  neither  to  be  defended  nor 
blamed  for  his  belief  in  astrology  and  alchemy  ;  it  was  a 
universal  belief  in  his  time,  a  belief  only  got  rid  of  by 
slow  degrees  and  the  thraldom  of  which  no  one  man 


could  shake  off  while  at  its  very  height,  least  of  all  a  man 
with  so  much  reverence  for  esublished  befiefs  as  was 
Tycho  Brah<?. 

A  well  forty  feet  deep  distributed  water  to  the  building 
by  means  of  syphons.  An  instriimcntal  workshop  stood 
outside  the  rampart  to  the  north,  and  a  sort  of  f  trmhoiise 
on  the  south.  The  foundation-stone  of  Uraniberg  ("  the 
City  of  the  Heavens"),  as  Tycho  called  his  establishment, 
was  laid  on  August  6,  1576. 

Large  as  was  Uraniberg,  it  was  found  insufficient  for 
the  accommodation  of  all  the  astronomer's  instruments. 
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and  he  Aerafove  ciccied  aaodier,  pttdy  mdeniroaiid,  for 
the  sake  of  ateadlnen  and  soliditir,  on  a  hiH  a  litde  to  the 

south  of  the  former  ;  to  this  he  gave  the  name  of  Stern- 
berj;  ("  City  of  the  Stars "),  which,  by  an  underground 
passnj.:e,  was  connected  with  Uranibcp.  Both  buildings 
were  in  .1  handsome  and  rejjular  style  of  Architecture,  as 
contemporary  picture!?  testify,  and  cost  the  King  of 
Denmark  100,000  rix  dollars  (20.000/.),  and  Tycho,  it  is 
said,  an  equal  sum.  Indeed,  Tycho's  expenses  li.ul  «o 
ledttced  his  income,  that  the  king  gave  him  an  annual 
pcnrion  of  2,oco  dollars,  an  estate  in  Norway,  and  a 
canoory  in  the  church  of  Rothsichild  worth  1,000  dollars 
pertMnmi.  Coosideriag  the  difference  between  t|ie  value 
of  noney  then  and  noir,  these  samt  fat  such  n  purpdse 
may  alnioat  be  eonsidefed  munificent  beyond  cmmple. 

The  magnificent  set  of  instruments  with  which  Tycho 
stocked  the  buildings  were  all  made  under  his  own  super- 
intendence, and  according  to  his  own  designs,  many  of 
them  having;  the  merit  of  original  inventions.  For 
number,  workmanship,  and  design,  they  were  unequalled 
at  the  time.  The  following  is  a  list  of  these  mstru- 
ments  as  given  in  Sir  David  Biewster's  excellent  memoir 
of  brab^  in  "  Martyrs  of  Scieace/  on  which  the  present 
notice  is  mainly  based  i— 

In  tke  SmA  uufgrmler  Oim  imiAa/. 

1.  A  Bcsniclide  of  soUd  lion  covtsid  irfth  bfasn,  fbar  cabits 

radius. 

2.  A  srxtant  of  the  sane  materials  and  size. 

3.  A  quadrant  of  one  and  a  half  cabils  radlo%  sad  an  aximalh 
drcle  of  three  cubiti. 

4.  Ptolemy's  paiallactic  rules,  covered  with  bnia,  four  cabits 
in  the  side. 

5.  Another  sextnt. 

6.  Another  qaadnutt,  like  Na  3. 

7.  Zodiacal  arraUkriea  of  mhed  brass,  and  turned  out  of  the 
BOHd,  of  tbcce  caUts  fai  diameter. 

Near  tlili  obaervatoiy  tbife  was  a  laige  clock  with  one  wheel 
two  eabits  in  diameter,  and  two  aamllar  ones  wU^  like  it,  iadi* 
catei  hoars,  minutes,  ondaeaMda. 

/« tie  S»iM  mmi  lout  Cita  vtiuju 

8.  An  armillary  sphere  of  brass*  with  a  tted  mcrfdlai^  whose 
diameter  was  about  four  cubits. 

In  (lie  Xvrih  Ohsen>«toty. 

9.  i!n!<i  parallactic  luit^,  which  revolved fai  aiimnlh abovc  a 

brass  horizon,  tuclvc  feet  in  diameter. 

la  A  baluexi  int,  of  four  cabits  ndtas. 

11.  A  slrel  ^ie.x^..nt. 

12.  Another  hnlf  sextant  with  Steel  limb,  four  eobitS ladiMS. 

13.  The  parallactic  nilf  s  of  Copermcm. 

14.  Equatorial  armillarics. 

15.  A  quadrant  of  a  solid  plate  of  brass,  five  cuhi''!  in  radtur, 
showing  every  ten  sfttunl?. 

16.  in  the  mBs«um  was  the  large  globe  made  at  Augsburg. 

In  tkeSttrnbtr^  Otttrvntory. 

17.  In  the  central  part,  a  large  semicircle,  with  a  bsssslimb* 
ami  three  clocks  showing  hours,  minutes,  and  srcaods> 

iS.  i  quatorial  armillBneB  of  sevea  caUH^  with  ssail-ennU- 

larifS  of  nine  cnhil5. 

19.  A  sextant  of  four  cuViits  r.T  liuv. 

2a  A  geomclrical  sr|uare  of  iron,  with  an  interceptel  i^uml- 
rant  of  five  cubits,  and  divided  into  filfecn  .'leconds. 

21.  A  <|oa(lrant  of  four  cubits  radius,  sh<iwing  ten  seconds, 
with  an  szimiith  tircle. 

22.  Zodiat.il  Lirm;llaries  of  bras«,  with  steel  meridians,  thtce 
cubits  in  diamtter 

23.  A  sextant  of  brais,  kept  toother  by  screws,  and  capable 
of  t>'eing  laka  to  pieoss ior  tnvcUiflg  with.  Its  hmUos  was  four 
cubits. 

24.  A  movable  armillary  sphere,  thrf  e  cubits  in  diameter. 

25.  A  quarfrart  ot  solid  btai?,  one  cubit  radiu<,  and  divided 
iatb  minutes  by  Nonian  circlf'. 

36.  An  astronomical  radius  of  solid  brass,  three  cubits  long. 

37.  An  asirtmomical  ring  of  bcaai^  acabit  in  diaioeia'. 
aS.  A  small  brau  astrolabe. 


In  the  itlaad-of  Huen  Tycho  resided  and  carried  on 
bis  astronomical  work  for  twenty-one  years.  The  island- 
itsdf  was  at  the  time  fertile  and  well  cultivated.  The 
astronomer  was  virtually  monarch  of  all  he  surveyed.  1 1  c 
seems  to  have  been  loved  by  his  subjects,  and  to  have  led 
a  life  of  peaceful  research  and  healthy  content mei»t 
which  any  man  of  science  of  the  present  day  miyht  envy. 
Teaching  was  no  condition  of  his  tenure  of  the  island 
and  observatory,  but  his  fame,  which  spread  far  and  wide, 
attracted  numbers  of  pupils  eager  to  study  under  the  great 
astronomer.  Some  of  these  were  trained  at  the  expense 
of  the  king,  others  were  sent  by  different  academies  and 
cities,  and  several  were  mainmined  by  tfie  astranomier 
hinuel£  Distinguished  visitors  were  constantly  anivtog 
to  do  homage  to  the  great  man,  and  among  these  was  oar 
own  James  I.,  then,  however,  only  James  VI.  of  Scot- 
land. This  was  in  the  year  1 590,  when  the  king  was  in 
Denmark  to  wed  the  Princess  Anne.  He  spent  eight 
days  at  Uraniberg,  discussing  variou.i  subjects  with  Tycho, 
and  carefully  examining  all  the  instruments.  He  was  so 
much  surprised  by  what  be  saw  and  heard,  that  be  granted 
the  astronomer  liinrtyto  pubKifa  his  woifcs  ie  Englaad 
during  seventy  years. 

Tycho  Hrahi^  micht  have  peaceably  ended  his  days  in 
his  pleasant  island  home,  had  his  peat  patron  Frederick 
II.  lived  ;  he  died  in  April,  1588^  nd  n  new  kmg,  Cbrts* 
tian  IV.J  arose  who  knew  not  Joseph/*  or  at  least  cared 


Tyrho  Braht\  Syili  in. 

nothing  for  him  and  his  work.  While  Frederick  reigned 
his  courtiers  ut  c  iur^e,  md  many  of  them  sincerely,  pro- 
fessed to  be  passionately  fond  of  astronomy ;  but  as 
f  might  be  expected,  Frederick's  munificent  kindness  to 
Tycbo  made  him  many  envious  enemies.  He  continued 
to  be  tolerated  for  several  years  after  the  death  of 
Frederick,  but  at  last  the  young  kiog's  mind  became  so 
poisoned  against  Tycbo  by  some  of  the  courtiers,  that  be 
was  deprived  of  his  pension,  his  estate  in  Norway,  and 
his  canonry.  With  a  wife,  five  sons,  and  four  daughters, 
it  was  scarcely  possible  (or  him  now  to  continue  his  work, 
but  he  stayed  on  till  the  spring  of  1597,  when  he  remov.  d 
to  Cnpenhagcn.  His  persecution  was  brought  to  a  crisis 
by  a  personal  attack  ni.ide  on  himself  at  the  inst>gation 
of  his  chief  enemy,  the  I'leiicient  of  the  Council,  \Valchcn- 
dorp,  in  which  one  of  his  servants  was  injured.  Tycho 
had  the  spirit  to  retaliate  oa  his  assailants,  but  almost 
broken  hearted  he  resolved  to  leave  a  country  which  had 
got  tired  of  the  glory  of  its  greatest  citizen,  and  which  had 
nothing'  for  him  but  persecution  and  insult.  Fortnnaiely 
he  had  nuny  friends  abroad  among  the  nobles  and  princes 
of  Europe.  Anmng  these  was  Count  Henry  Rani7au.  who 
lived  at  the  Castle  of  Wandesbur>r,  near  Ham'-urg,  and 
who  invited  Tycho  to  take  up  his  abode  with  him .  Here 
then,  with  all  his  family,  he  went  in  the  end  of  1597,  and 
here  he  wrote  his  "  .-\stronomiae  instaurat;c  Mech.tnica," 
coniainrog  an  account,  wiih  illusirations,  of  his  various 
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iutnuBCDta  and  their  otca,  and  also  of  bis  cbentical  , 
labeul.  This  worlc  aho  contains  views  and  (Jans  of  Us- , 
observatory  at  Huen,  and  in  the  British  Mweam  is  an  , 
original  copy  presented  by  Tycho  to  hii  ftimdt  DiV  ■ 
Thaddeut  HagBcciiisab  Hayck^  Chitr  Phjraidaa  to  the  ] 


r4c 

f 

Kingdom  of  Bohemia,  aiid  heariitg  the  6iie  autograph 
which  we  liere  reproduce  (one^haif  the  size  of  the 
'original).    The  work  was  printed  at  Wandesburg  in 
lS9fi»  and  a  copy,  along  witk  a  MS.  catakigae  of  ipoo 

ARMILLifi  ZODIACALE& 


instruments  followed  soon  after.  An  annual  pension  of 
3,000  crowns  was  bestowed  upon  him,  and  the  castle  of 
Benach  givea  him  forieaidenoei,  thoti^  in  the  bMinntog 
of  i6ot  he  reowved  into  Pnmo^to  the  hoaae  of  his  laie 

friend  Cuttius,  which  the  imitSCM  llad  purchased  and 
presented  to  the  astronomer.   It  was  at  this  period  that 

Kcplcr,  then  about  twenty-nine  years  of  age,  lived  and 
worked  with  Tycho,  who  procured  for  him  the  post  ol 
imperial  mathematician,  for  which,  however,  Keplernerer 
seems  to  have  received  any  income. 

NotwithsUnding  the  munificent  treatment  of  Rudolph, 
Tycho's  misfortunes  in  Denmark  must  have  told  seriously 
on  his  health,  and  his  etid  was  near.  He  had  a  serious 
attack  on  October  1 3,  which  so  told  on  his  weakened  con- 
stitution, that  although  the  immediate  cause  was  re- 
moved, his  ttccngth  jailed  him,  and  he  expired  on  the 
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Itars,  was  sent  to  the  Emperor  Rudolph  II.,  a  great 
loVer  of  alchemy  and  aslronoiny.  I'hc  result  was  an  m- 
vitaii  .[i  to  Tycho  to  ^fague,  with  an  assurance 

that  he  would  receive  the  warnieit  welcome.   Thither  he       ,     ,  ^       

went  with  bis  fiunilj  in  1599^  aod  most  of  hit  6ae  set  of  {  poiiden  of  the  eaith  in  its  orbit  He  ditkovered,  abo^ 


Ali-aiiBufa  of  Tydw  Bnhi. 

24th  of  the  same  month,  within  two  months  of  completing 
his  fifty-fifih  >ear. 

As  to  1  ycho  lirahc's  work,  we  cannot  do  belter  than 
give  the  following  summary  by  Sir  David  Brewster  :  — 

"As  a  practical  astronomer,  Tycho  has  not  been  sur- 
passed by  any  ol;servcr  of  ancient  or  of  modern  times. 
The  Splendour  and  number  of  his  instruments,  the  inge- 
nuity nMth  he  exhil>ited  in  inventing  new  ones  and  in 
improWng  and  adding  to  those  which  were  formerly 
known,  and  his  skill  and  assiduity  as  an  observer,  have 
given  a  chaiaeter  to  his  labcHira,  and  a  value  lo  his  oteei^ 
vatioDS,  which  wUl  be  appreciated  to  dM  htat  pesteiity. 
The  appearance  of  the  new  star  in  i  $72  led  him  to  form 
a  catalogue  of  777  stars,  vastly  superior  in  accoracy  to 
those  uf  Mipparchus  and  Ulujjh  Beig.  Ilis  improvements 
on  the  lunar  theory  were  still  more  valuable.  He  di.« 
covered  the  important  inc(juality  c  .•lltnl  the  j/-/V7.'.v/f,  and 
likewise  the  annual  inequality  which  tlupsindi  on  the 
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the  inequality  in  the  inclination  of  tlie  moon's  orbit,  and 
in  (he  motion  of  her  nodes.  He  determined  with  new 
accuracy  the  astronomical  refractions  from  an  altitude  of 
45*  down  to  the  horizoo,  where  he  found  it  to  be  34' ;  and 
fe«  made  a  vast  coUectioo  of  observatioos  on  the  planets, 
wludi  fanned  the  groundiiOrlEof  Keplcf^ditCQveHci^aiid 
the  basis  of  the  ftodolpUoe  TaUes.*' 


MtNIATURE  PHYSICAL  GEOLOGY 

THERE  have  appeared  from  time  to  time  in  the 
columns  of  Nati;rk,  interesting  and  instructive 
.letter*  on  the  subject  of  Miniature  Physical  Geology. 
.May  I  be  allowed  to  continue  this  subject,  by  polntinj; 
oat  a  few  lessons  whidi  may  be  leanit  during  spate  half- 
hoars  on  Ramsgate  Sands. 

Not  far  to  the  east  of  the  haihoor,  AsK  htthUcs  iqi  a 
little  stream,  which, -when  the  tide  Is  loW,  flows  for  a  con- 
siderable distance  over  the  sands  before  it  reaches  the 
sea.  Small  as  it  is,  this  olTers  an  excellent  miniature 
L  xaii.ple  of  a  large  river,  and  from  it  several  things  may 
be  learnt.  In  the  first  plncc  the  river,  when  carefully 
watched,  is  seen  rcpcalcdly,  and  with  more  or  less  r.ijiieiity, 
to  change  its  course.  This  is  effected  by  the  detit  1  iion, 
from  some  cause  or  other,  of  the  main  course  of  the  stream 
against  one  bank  ;  the  result  of  which  is  that  tlie  bank  is 
forced  to  recede,  and,  as  it  does  so,  it  ceases  to  be  a 
shdvins  sloM,  and  becomes  a  tiny  cliff  of  greater  or  less 
idativeli^giit  This  bank  continoea  to  be  rapidly  under- 
miaed  by  the  action  of  the  streanipandtfae  upper  pottiains, 
now  and  again,  topple  over,  with  a  little  splash,  into  the 
water,  in  a  manner  with  which  those  who  have  travelled 
on  the  Mississippi  are  well  acquainted.  In  this  way  a 
buld  curve  is  fonned,  jrbieh  meiwuit  im  Itt^Sth  dtwH' 

S///\!W. 

li!  the  meatiwhile,  on  the  opposite  shore  of  the  river, 
sand  ill  deposited,  and,  as  the  river  cuts  its  way  down- 
wards, this  portion  is  left  high  and  dry. 

But,  ere  long,  the  deep  water  channel  shifts — often 
rapidly,  and  withoot  apparent  cause — and  the  miniature 
river  toids  to  resume  a  straight  course ;  it  recedes  from 
its  hank  diffii,  and  soon  a  tract  of  compnuattvdy  level  diy 
limd  sepaiaies  tliese  hanks  from  die  stream.  After  ad- 
vancing, however,  for  a  while  in  this  direction,  vntil  it 
there  forms  a  curve  similar  to  the  one  described  above,  it 
once  more  swings  in  the  direction  of  its  former  course, 
until,  by  a  continuance  of  the  same  processes,  a  broad 
valley  is  formed,  with  beautifully- marked  river  terraces 
on  cither  side,  showing  the  length  of  swing  of  the  river  on 
each  occasion  that  it  oscillates  to  and  fro. 

In  the  midst  of  the  stream  sand  islands  arc  from  time 
to  time  formed,  partly  by  the  deepening  of  the  main 
channel  on  one  side  or  the  other:  bM*  no  sooner  has  the 
sand  of  which  they  are  composed  become  diy,  than  the 
treacherous  stream  ccmmsnoes  Ac  desttaction  of  that 
which  itself  had  produced. 

This  is  exacdy  what  is  continually  takmg  place  in  the 
Delta  areas  of  most  great  rivers.  In  the  Pari  branch  of 
the  Amazons  a  large  island  (Parraqueet  Island)  has, 
'within  the  last  quarter  of  .i  century,  completely  disap- 
•peared.  The  Ihla  No\a  has  arisen,  and  is  now  covered 
with  a  luxuriant  vegetation. 

During  the  repeated  changes  in  the  course  of  our 
miniature  river,  it  is  possible  to  watch  the  deposition  of 
a  layer  of  coarse  sand  on  the  partially-eroded  surface  of 
a  bed  of  finer  material,  and  it  is  interestfa^f  and  instruc- 
-tive  to  notice  how  neat  a  body  of  the  coarse  material  is 
draggtd  along  the  bottaok  Even  in  the  most  sluggish  of 
my  miniature  streams  the  sand>fcajns  might  be  seen 
tolling  over  and  over  eadi  other  as  they  travdled  sea- 
'warda.- 

In  the  more  muddy  flats  of  Pegwdl  Bay,  1,  on  one 
*n,  had  an  cippettunity  of  witnessing  ue  fonnation 


of  that  which  is  known  on  the  Mississippi  as  a  "cut-ofT.* 
The  miniature  stream  bent  round  in  a  great  loop,  knd  as 
the  flow  of  the  water  caused  the  concave  banks  to  reoeds^ 
the  loop  was  gradually  converted  into  a  circle  of  watci^ 
and,  the  main  stream  flowing  thtoogh  die  shortest  coomc^ 
left  a  "horse-shoe*  lake,  which  was  in  time  almost  com- 
pletely shtit  off  from  the  miniature  river. 

Perhaps  one  of  the  most  interesting  of  these  spare 
half-hours  niav  be  spent  in  watching  the  formation  of 
delt.is.  Numbers  of  these  miniature  rivers  flow  into 
pools,  which  are  miniature  seas  or  lakes.  I  have  often 
seen  one  of  the  streams  in  the  course  of  an  hour  fill  uo 
a  considerable  bay,  and  push  its  delta  far  out  to  sea.  The 
grains  of  sand,  when  they  come  to  rest  in  the  pool,  form 
a  slope  ef  very  constant  angle,  which,  by  %  number  of 
measurements,  I  found  to  be  40°  for  coarse  sand,  and 
34*  for  fine  sand,  the  average  angle  bang  36^.  By  watdh* 
mg  the  advance  flf  the  delta,  the  formainon  ef  false  bed- 
ding may  be  seen  in  actual  progress.  Bat  these  pools, 
or  miniature  seas,  which  lie  m  depressions  in  the  chalk, 
offer  a  field  for  the  study  of  marine  denudation.  One 
may  sec,  for  instance,  the  waves  advancing  over  a  newly- 
formcd  delta,  planing  off  the  upper  portion,  and  forming 
tiny  clitTs  of  delu  material,  but  leaving  the  iflBftBtyUIA 
of  the  slope  of  the  deposit  intact. 

Again,  during  gentle  and  steady  breezes  one  may  see 
the  formation  of  drift-current-i.  I  remember  watching 
with  interest  such  a  current,  which  flowed  between  tiay 
chalk  cUfiii  through  the  straits  which  separated  two 
miaiabue  seas ;  the  most  instructive  point  being  that  the* 
finer  giaias  of  sand  at  the  bottom  w  the  straits,  where 
the  water  was  some  7  inches  deep,  were  rolling  over  eadi 
other  in  such  a  manner  as  to  prove  the  existence  of  an 
under-current  setting  in  the  op^sile  liirw  iion  to  that  in 
which  the  surface-current  was  fi owing. 

There  are  many  other  lessons  which  may  be  learnt  — 
such  as  the  lonnatiuti  of  tan-tlejioMts  (similar  to  those 
so  plentiful  in  the  Rhone  valley  and  elsewhere  in  Switzer- 
land), which  are  formed  at  the  foot  of  the  miniature  chalk 
moiwtains  that  ktand  out  from  the  sand  ;  and  the  stop- 
page of  the  sand  ripples,  or  miniature  sand  dunes,  by  the 
tiniest  stream,  reminding  us  of  the  way  in  which  the 
Nile  has  presoved  Egypt  from  IMal  eUitantioa  by 
material ;  hot  I  have  already  eocupied  enon^  01 ; 
space. 

Myolject  in  drawing  attentioc  to  such  matter< 
nary  observation  is  to  Induce  students  of  physical  ideology 
to  go  out  and  observe  these  things  for  themselves.  If, 
after  a  morning's  study  of  Lycll's  '"  Principles,"  the  young 
geologist  will  devote  an  hour's  careful  observation  to 
miniature  physical  geology,  with  sketch  and  note- book 
in  hand,  he  will  find  that  his  conceptions  have  a  reality 
and  a  solidity  which  could  not  have  been  evolved  in  the 
study  at  home,  while  at  the  same  time  hewiU  find  it  more 
easy  to  follow,  when  he  shall  have  the  oppoituoi^,  the 
workings  of  nature  oa  a  grander  scile^ 

C  Lloyd  MoMBAM 
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E  have  great  pleasure  in 
ooncspondence  :— 


To  tkt  Editor  0/  NATXmx. 

Utrecht,  February  20,  1877 
On  the  sixty-cijihth  birthday  of  your  great  oountiymaik 
Mr.  Charles  Darwin,  an  album  with  217  uiBCligiapihs  of 
his  adniiKfrs  in  the  Netberlanda.  aiiNftg  whom  are  eighty- 
one  DoOors  and  twenty-one  Vi&fisnity  Professors,  wa« 
presented  to  him.  To  the  album  was  joined  a  letter,  of 
which  you  will  find  a  copy  here  inclosed,  with  the  answer 
of  Mr.  DarwiB. 
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I  suppose  you  will  like  to  give  to  both  letters  a 
place  in  your  very  estimable  journal,  and  thoefbre  I 
have  the  honour  to  forward  them  to  you. 

P.  HAKTINOj 

Profietior»  UniTenity,  Utrecht 

I'diaihrri,  f)th  February,  1S-7 

SiK, — In  the  early  part  of  the  present  century  there  resided 
in  Amsterdam  a  physician.  Dr.  J.  E.  Di  oin  k,  who,  in  1816, 
took  his  dcpailure  for  Java,  and  pivscd  the  remainder  of  his  life 
tw  the  greater  pait  in  India.  Hw  name,  thougli  little  known 
elsewhere  than  In  the  Netherlands,  yet  well  deserves  to  he  held 
in  remembrance,  ^ince  he  occupies  an  honourahle  place  among 
the  pioneers  of  the  theory  of  development.  Among  his  nume- 
rous publications  on  natural  philosophy,  with  a  view  to  this,  are 
worthy  of  mention  his  "  Wijsgeerig-nafuurkundiK  on<lcr?oek 
aangaande  den  vor>pronkelijken  mrnsch  cn  <!(;  vorspronkelijUe 
itammen  van  dcszclls  gcslacht  "  ("  I'hilosophi:  Researches  con- 
cerning Original  Man  and  the  Ongin  <]f  his  Species"),  and  his 
treatise,  "tKerhct  bcgrip  vin  ltven>.kr.-vcht  uit  cen  pcnlncnsch 
OOKpunt_  bescliouwd "  <"0n  tlie  Idea  of  \  i;a:ily  cf>ns;uercd 
from  a  ("teotogical  roinl  of  \'icw  ").  The  iir^t  alrcn  ly  nopcared 
in  iSoS  ;  the  latter,  though  written  u  imt  the  s.m-.c' -imr,  w.is 
puldished  in  1S16,  together  with  other  p.iper-i  more  or  It--^  Mnn- 
lar  in  tendency,  under  the  title  of  "  \Vij*getrig-natuurk  in  l:j<: 
vcrhandclingcn  "  ("Treatises  on  the  Philosophy  of  Natur.il  His- 
tory"). In  these  jiublications  we  recognise  Doornik  as  a  dccidetl 
advocate  of  the  theory  thit  the  various  modifications  in  which  life 
was  revealed  in  consecutive  times  originated  e.Tcli  from  tlie  other. 
He  alrc.idy  occuj  ies  liie  jioint  of  v.intagc  on  which,  shortly 
afterwards,  Lamarck,  with  reference  to  the  animal  kingdom,  and 
in  his  wake,  I'rcvost  and  Lyell,  with  resjTcct  to  the  geological 
history  o."^  our  glolie,  liave  taJcen  their  si. ml. 

Yet  the  scctis  scattered  I)y  Dr.  Doomik  did  not  t.-ikc  root  in 
fertile  soil.  It  is  true  that  a  Groningcn  professor,  (1.  ISakker, 
combated  at  great  length  some  of  kis  arguments  regarding  the 
origin  of  mnn  ;  it  r.ttracted  bot  little  fmUie  atteBAion,  ud  they 
so  in  passed  into  obhvion. 

\  generation  h.^d  [ussetl  away  ers  the  theory  <  f  cv  il.i'i  n 
began  to  attract  nurc  .attention  in  the  Netherlands.  I  hc  im- 
pnl-e  was  given  by  the  appearance  of  the  well-known  wn  k, 
*' Vestiges  of  the  Naiiiral  History  of  Creation,'  of  which  a 
Dutch  translation  \v;vs  published  in  1849  by  Dr.  T.  H.  van  <Kn 
lirock,  I'rofessor  of  Chcmi'try  at  the  Military  Medical  College 
toUtrcclif,  with  an  iiUnKluilury  preface  by  the  celebrateil  che- 
miit,  I'roi'.  ti.  T.  Mulder,  as  well  known  in  Kngland  ns  else- 
where. This  work  exciteil  a  lively  controver  y,  Imt  ,ts  ojifio- 
nents  were  more  numeroui  than  its  i>aitisan'i.  Ucmarkably 
enough,  it  .'ounil  m  .re  favour  with  the  general  puiiUc,  and  es]K;- 
cially  with  some  thiologiaiis  of  libcr.al  principles,  than  with  the 
representatives  of  tiic  natural  sciences.  The  majority  ^  f  ,  .  .b- 
gists  .-md  botanists  <f  any  celebrity  in  the  Nethci lands  looked 
upon  the  writer's  opiriuiis  as  a  chimera,  and  .speculated  on  the 
weaker  points  rather  linn  on  the  merits  of  the  woik.  Notwith- 
standing, this  presenttvl  no  obstacle  to  a  comparative  success, 
and  in  1854,  even  a  thinl  edition  of  the  translation  was  pub- 
Ikbed,  eniiched  by  the  translator  with  numerous  annotations. 

Among  the  few  Dalch  sa-.xt>ts  to  recx>gnisc  the  light  which  the 
theory  of  development  spreads  over  creation,  must  be  men- 
tioned two  Utre«ihl  professors,  \\t.,  V.  C.  Dondcrs  and  P. 
Halting.  The  former,  in  his  inaugural  address  pronounced  in 
iit4S,  "De  Harmonic  van  het  dierlijk  leven,  dc  opcnl»aring  van 
wetten"("Thc  Harmony  of  Animal  Life,  the  Revelation  of 
Laws"),  expressed  his  opinion  that,  in  the  gradual  clnnj^c  of 
foim  consequent  upon chani^c  uf  circumstinces,  ni  iy  lie  the  cause 
of  the  origin  of  diniereaces  which  we  arc  now  wont  to  designate  [ 
as  species.  The  latter,  in  the  winter  of  1856,  delivered  a  series  of 
lectures  lieforc  a  mixed  audience,  on  "Tiic  History  of  Cr  ation," 
which  he  published  the  following  year  umicr  lh!>  title  of 
'•  Voorwereldlijkc  .Schcppingeii  "  ("  Antemnnd.anc  1.  rcaiions '  ), 
with  a  difTose  supplement  devoted  to  .i  cniicxl  c..nMdcratioii  of 
tllS  theory  of  development.  Though  herein  he  came  to  a  stand-  I 
ttitlwitha  "noo^  liquet,"  ye:  it  cannot  be  denied  that  there  | 
gleaOMd  throogh  it  kl»  i)rcpo»ic-.»ion  in  favour  of  a  theory  which 
MVOal  years  later  his  lamed  and  learned  co^leai^uc,  J.  van  der 
Hoeven,  Professor  at  Leyden,  making  a  well-known  French 
writer's  woids  his  own,  was  accustomed  to  iiglMliM  M  an  cs« 
)»latiatiun,  "     I'inconnu  par  Timpossible." 

In  1858  yo«r  illailrious  countiyman,  Sir  Charles  Lyell,  was 
•tagrfng  for  a  Hew  days  in  Utrecht    In  the  course  of  conversa- 


i  tions  with  this  distinguished  HK'ani  on  the  theory  of  develop- 
ment, for  w'lich  Lyell  himself,  at  least  in  his  writings,  had 
shown  himself  no  pleader,  the  learned  of  this  country  were  first 
matlc  obsers'ant  of  what  had  been  atkl  what  was  being  done  in 
that  direction  in  LngUnd.  He  attracteii  attention  to  the  treatise 
of  Wallace  in  the  Journal  ol  the  I.innean  Society,  and  related 
how  his  friend  Darwin  had  been  occupied  for  years  in  an  earnest 
study  of  this  subject,  ami  that  ere  long  a  work  would  appear 
from  his  pen,  which,  in  his  opinion,  would  make  a  considerable 
impression.  From  these  conversations  it  was  evident  tliat  Lyell 
himself  was  wavering.  In  the  following  edition  of  his  "Prin- 
ciples of  GcLilogy,"  he  declared  himself,  as  we  know,  a  partisan 
of  the  hypothesis  of  developtnint,  and  Prof.  Harling  spc^  hlv 
followed  in  the  same  track.  In  his  ".Vl;<emeene  Dierknio  -" 
("  General  Zoology  "),  published  in  1S62,  he  w.is  able  to  lioclue 
himself  with  full  conviction  a  partisan  of  tiiis  hypothesis.  .\l.so 
another  famous  savant,  Miquel,  l'rofc>ssor  of  Botany  at  Utrcjht, 
w  lio  had  previously  declared  himself  an  opponent  of  the  Theory 
of  I)cvthj]mient,  became  a  convert  to  it  in  his  later  years,  (or 
allhoii-h  is  not  expressed  in  his  published  writings,  it  was 
clearly  manliest  in  his  private  conversation  and  in  his  lecture;. 
To  what  must  thi=;  conversion  be  attrihuted  ?  With  Harling  and 
Miquel,  as  well  as  with  Lyell  and  so  many  others  in  every 
country  of  Iluriipe,  this  was  the  fruit  pro<luccd  hy  the  study  of 
your  "  ( Irigin  of  .S])ccic»,"  published  in  I S59,  which  first  fur- 
11  -Jicd  one  vast  basis  for  the  theory  of  development.  That 
work,  translated  into  Dutch  by  Dr.  F.  C.  Winkler,  now  con- 
scr\'ator  of  the  Geological,  Mineralogical,  and  I'alsontidogical 
collections  in  "  I'cyler's  Foundation  "  at  Haarlem  excited  great 
and  general  interest.  It  is  true  that  a  theory,  striking  so  keenly 
Riiil  iu  ilecp  at  the  roots  of  existing  opinions  and  prejudices, 
could  not  be  expected  at  once  to  meet  with  general  approbaiioii. 
Many  e*c:i  amongst  naturalists  olfcred  vclicment  opposition. 
Prof.  J.  van  der  lloeven,  bred  up  as  he  was  in  the  school  of 
Cuvicr,  endeavoured  to  administer  an  antidote  for  what  he  re- 
ganlcd  ,a>  a  baiiefil  innsn:!  by  translating  into  our  lon;:;iie 
Ilojil^ins'  well-known  art  isle  in  Fni'.-r'i  A/.s^itiui:  However, 
neither  this  production  nor  tlic  professor's  ir,  1  iiiiice  over  his 
stuilcnts  could  withstand  tiiC  current,  especially  wlieii,  ai'tcr  his 
death,  the  (  icrman  ,: > 'logist,  I'rof.  F.mil  .Sclenkn,  now  Professor 
of  Zoology  at  Frlaiif^cn,  was  appointed  at  Lcyilen.  A  decided 
advocate  i  t  your  llic  iry,  he  awakened  in  the  younger  zoologists  a 
lively  enthusiasm,  anil  founded  a  school  in  which  the  conviction 

survives  that  the  theory  of  devclopiMiitis  thekeytothecqilaaa- 
iioii  of  the  History  of  Creation. 

In  Ctrecht,  Prof.  Harling,  with  convictions  more  and  more 
decided,  was  busy  in  the  same  direction  ;  and  .Ssltnka's  successor 
in  Leyden,  I'rof.  C.  K.  Iloffmann,  did  uot  remain  in  the  rear. 
Other  names,  among  whicli  are  Groningen  and  Amsterdam  pro- 
fessors, might  here  be  citerl.  liy  the  translation  of  yjur  "  I  i.-scent 
o(  Man  "  and  "  The  F.xprcssions  of  the  Emotions  in  .\lan  and 
Animals,"  with  copious  explanatory  notes  and  by  various  original 
papers  and  tr.ansl.aiions  treating  on  your  theory,  Dr.  Hartoyh 
1  leys  van  Zoutereen  has  also  largely  contrihuted  to  the  more 
general  spread  of  your  opinions  in  the  Netherlands. 

To  testify  how  generally  they  arc  held  in  esteem  among  th : 
younger  zoologists  and  botanists,  and  more  and  muie  oMiin 
among  piofessors  of  analogous  branches  in  this  country,  we  might 
refer  to  a  muUituile  of  less  important  papers  and  articles  in  tfie 
periodicals. 

This,  however,  we  deem  suiKrflaou.s,  since  by  offering  for  your 
accqitancc  an  .album,  containing  the  portraits  of  a  number  of 
professional  and  amateur  naturalists  in  the  Netherlands,  we  offer 
a  conrincing  proof  of  our  estimation  of  your  indefatigable  endea- 
vours in  the  promotion  of  science  and  our  admiration  of  you.  Sir, 
as  the  cynosure  in  this  untrodden  path.  We  recognise  with 
J  pleasure  Dr.  llartogh  Hep  van  Zouteveen  as  the  primary  mover 
of  iuch  a  demonstration  of  our  homage.  The  execution,  how- 
ever, devolved  upon  the  directors  of  the  "  Netheriaad  Zoological 
Society,"  who  reasoned  that,  with  the  presentation  of  this  un{»re> 
tending  mark  of  e»teem,  a  few  words  on  the  History  of  the 
'ITicory  of  Development  in  the  Netherlands  would  not  be  entirely 
I  un.icceptabic,  the  more  so,  .since  this  historic  skctcli  cleaily 
I  shows  that,  albeit  tome  ideas  in  (hat  direction  had  already  been 
suggested  here,  yet  to  you  akme  reverts  the  honour  of  having 
lormed  by  vow  wiiluin  a  achoel  oC  swloai  and  eoBtHiieea 
partisaos  of  the  tbeay  oTdevelopineiit; 

AnoBg  die  aama  m  the  aeooapaiqiiig  Bit  you  will  okscrve 
■evcnlnafbnBofNatnial  HiMoTT,  Anatomy,  and  Physiology 
atdMliiM2MA  Ilaivenitics,  the  "Athemeum  lUnstre"  of 
A1ciiiMH»  mA  the  Polytechaical  Academy  of  Odft,  the  Con- 
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sennUors  of  the  Zookcial  Mimmni,  the  Directors  of  the  Zoo- 
logical Garden*,  and  ancrd  ketmitw  on  zoology  and  botany  at 
the  High  Bwgbal  Schools. 

Accept,  then.  Sir,  on  your  siaty-niulh  birthday,  thia  tefdnony 
of  regard  and  oteop.  Hot  far  m  nfaie  it  cu  hne  for  joa,  but 
asa proof,  which  we pamoM  oaoot  botaliiBid  yiu,  mne 
f rwf fl*".  — **■  *T  yM  m  Ubatllyitzewa  have  also 
ftttcBOB  fataeHO  hk  the  NeOolMdi. 

The  Diieehm  efthe  Nedkilaade 
Zookrieel  Socket 
(Signed)         Fkeddettt,  A.7L  VAN  BmHtUUt 
Secretary,  M.  T.  VlTH 

■Jhe  followiog  is  Mr.  Darwn's  reply  :— 

DcTMH,  Jittkenhant,  February  13 

SlK, — received  yesterday  the  magnificent  present  of  the 
•tbiuai  tegeiher  with  your  letter.  I  hope  that  you  will  endea- 
vour to  find  aonc  meatu  to  express  to  the  217  distinguished  ob- 
servers and  loven  of  natural  science,  who  have  sent  me  their 
photographs,  my  gratitude  for  tlicir  extreme  kindness.  I  feel 
deeply  gratified  by  this  gift,  and  I  do  not  think  that  any  trsti- 
Donial  more  honourable  to  roc  could  have  been  imagined.  I  am 
well  awaie  that  my  books  could  never  have  been  wtittcn,  and 
would  not  hnc  ande  any  impression  on  the  public  mind,  had 
not  an  inmcHe  aiiMMint  of  material  been  coUected  by  a  long 
serie8oraidBiinbfe«t«ervcy%  audit  !■  to  Acn  that  haaowr  is 
chiefly  due. 

I  suppose  that  every  worker  at  science  occasionally  feel*  de- 
pKHeo,  and  doubts  whether  what  he  has  published  has  been 
worth  the  labour  which  it  has  cost  him  ;  but  for  the  remaining 
ycuaofmy  life,  whenever  I  want  cheering,  I  will  look  at  the 
portnits  of  my  distingniahed  co-workers  in  the  field  of  science, 
aid  lonember  their  generous  sympathy.  When  I  die  the  album 
will  beamost  precious  bequest  to  my  children.  1  must  further 
cxpRfS  my  obligation  for  the  very  interesting  history  contained 
ia  your  letter  of  the  progress  of  opinion  in  the  Netherlands,  with 
respect  to  evolution,  the  whole  of  which  ia  quite  new  to  me.  I 
flUMt  again  thank  all  my  kind  firieadt  from  njr  beart  far  tbeir 
' !  testimonial,  and 

I  remain,  .Sir, 
Yoor  oblig^  aod  grateful  scrvanL 
CHABUa  R.  Dj 


(S^) 


Attn . 


THE  HORWEGiAN  NORTH-SEA  EXPEDITION 
OP  1896* 

ZochgUal  Rtuartha 

A  MONG  the  various  scientific  o^ecU  of  our  expedition  the 
"  cxaminalioa  of  the  biology  of  those  parts  of  the  ocean 
whidt  we  traversed  was  one  of  the  most  important.  We  had 
with  lUs  view  equipped  our>elves  in  the  Ijcst  way  with  all 
the  appantos  leqnired  for  the  purpose  (dredges,  trawl-nets, 
•wabib  lievei^  &&|,  dticfiy  after  the  newest  English  models  a 
COmUienble  quantity  of  rapes  of  various  kinds,  and  heavy  irun 
Wights  to  liold  the  apparatDS  to  the  bottom  were  also  slowed 
away  in  the  hold  of  the  vessel.  There  was  besides  procured  a 
large  quantity  of  glass  vessels  of  different  sizes  and  kinds 
from  small  testftnbcB  to  cylinden  a  foot  ia  diameter,  and  a  con- 
Mdcrable  stcjck  of  apMla  far  picteivia(  the  ipectoem  that  aiight 
be  collected. 

That  the  zoological  material  that  might  lie  brought  up  with 
the  apparatus  we  have  named  might  be  arranged  and  the  preli- 
minary examinations  made,  which  would  be  uf  great  importance 
for  the  Liter  working  out,  we  considered  it  indispensable  that 
as  many  zoologists  as  possible  should  accompany  the  cxi>cdition  ; 
vre  also  thought  it  right  that  a  skilful  artist  should  always  be  at 
hand.  The  zoological  party  consisted  of  Overl.iijc  i  ).inielss«'n, 
Groascrer  Krieic,  and  myself,  and  as  artist  wc  were  fitrtunaie 
enough  to  engage  Ilerr  Schiertz,  landscape-painter,  win  ^c  1  r.ic- 
tiacd  pencil  and  keen,  all-embracing  faculty  of  ob>crva;!iin  were 
exceedingly  useful  to  us.  There  is  a  series,  of  masteily-colourcd 
pictures  from  his  hand  which  will  be  a  true  ornament  to  the 
zoological  trcatues,  which  ic  COMlWof  time  will  be  pabUsbed  «a 
the  work  of  the  exi>edition. 

The  zoological  work  was  divided  fa  this  way :— Overlxgc 
Danielsaca  and  Dr.  Koreit  undertodc  the  £chinodermata,  Ge- 
od  Coialss  GnMcrar  Fridc,  the  Mdloicat  I>r> 
*  Bftkeft  O.  D.  ttai.  fkem  A«MMM;  JSnwr  aS  and  er. 


Hansen,  the  Annelida  ;  and  I  myself  the  other  classes^  the  Cras* 
tacea,  I'ycnogonida,  I'olyzoo,  llydroida,  Spongia,  together  with 
the  lowest  organisnu  standing  on  the  boundaiy  line  tetweea  the 
animal  and  vegetable  kingdoms  (Foiaminifera,  Radiolaria,  and 
I  >i.itomacea),  and  that  department  of  the  wieawhai  which  cvea« 
tualiy  concerns  our  salt-water  fisberict.  Wc  have  all  been  oecn* 
pied  ibr  a  considerable  tine  in  worhing  ont  each  his  own  portion 
of  the  collected  materiaL  But  as  thb  has  been  cxtcaoroiaarily 
abundant,  it  has  not  been  possible  for  any  of  as  to  bring  hia  ex- 
amination  to  a  condnxion  so  that  a  detailed  acoonnt  of  it  < 
be  given.  As,  besides,  the  more  special  results  will  I 
for  the  ooUecUve  worh,  which  it  is  proposed  to  publUh  ^ 
expeditiaosareooncladad,  ikwillbttn0wicathaatoal 
of  the  most  important  lesaha  cf  dm  wpaiHliiHi.  It  nay  alao 
here  be  ncBtioocd  that  these  tescaichM^  eaniid  «n  far  out  in 
the  open  sea  fraoa  a  compantively  amidl  vewl*  and  at  depths 
approacMag  2,000  fatbowa.  aia^  •«(■  vndir  dw  Mit  fammable 
circumstances,  atttnded  witfi  aatonaBd 
cupy  a  comparatively  long  timfc  That  wi,  1 
exceedingly  unfavoiuable  stain  of  the  waitberdniiagtbaenie* 
dition,  were  able  to  obtaia  aaeh  ao  abun<1ance  of  aoohigwal 
material,  is  dn*  to  the  skOM  and  intelligent  way  in  whidi  ihe 
worh  was  carried  out  by  lieat  Feicnen^  to  whom  Oft.  Wilte'a 
commaad  was  given  over. 

Dwinc  our  cxpeditioa  we  had  in  all  employed  the  dredge 
froaa  fhn  vewel  diMcn  dmesb  the  Iniwl4iet  twebe  tfanes^ 
both  these  tosether  twke^  and  the  swaha  brtnoM}  thCMwem 
thus  ao  fawer  than  thiity-ooe  separate  caaii^  and  of  tfieseonlf  11 
few  wem  aaPNeMfU,  while  mor.t  of  then  gave  v<  r y  ^ritirfactioiy 
resnlts.  A  net  was  also  employed  for  cnuninint;  the  aachM 
animals  ocenrring  in  the  nppier  stratnm.  Boatdiedgia(lwiefO 
also  nadertalcen  m  Sogne  noid,  at  Hnao^  at  ThnikMtn  in  Um 
Fferoe  IsUnds,  and  in  the  haibwr  at  KeylgBvlk.  Withoat 
tering  00  any  detailed  specification  of  the  naaieroas  ani 
thus  Moittht  from  the  depths  of  theses,  I  will  menly 
there  arc  Uiteresting  species,  new  to  Miaio^  of  aeaily  all  < 
of  which  ewaplete  dwcripUnaa  and  diawiagis  wiU  br*iBd>br 
be  publidied. 

The  peaiest  depOi  nndied  duiiag  the  wpedithm  «ai  liboBt 
2,000  hthomi,  aUMH  halfway  between  Norway  and  ledaad  { 
there  were  aefwit  fiHM  at  depOM  «f  o«er  1,000  fathons.  Tbt 
zoological  reseaiAea  wen  mms  la  Sqg^  Ffand,  where  the 
considerable  depft  of  ta>  fathaaH  wai  mdwdi  dtt 
depth  which  up  to  that  niae  had  beei 
We  found  here  the  common  deep-sea  fauna 
researches,  vis.,  of  Hardanger  Fiord,  and  varfoos  latitica 
wen  collaeted;  among  others  a  well-pmserved  spedmen  of 
thereaaAafalefanily,  Brinnga,  disoovetcd  Iw  Asbjcenuen  (B. 
tonmOat  G.  D.  Sars),  several  •pedmCM  Of  the  J^ri^nlmda 
Heamdaia,  Danicbsen.  and  gTeatnanben  of  ike  beaallfiu  haired 
Afttitidk  hmdmmm,  G.  JX  Sua,  of  triridi  pieviooilf  oaljreeqr 
few  spedasoM  had  hew  faeikd. 

Our  wiiirtsi,  however,  fiiet  attained  tiMb  peeeBar  intenat 
whaawenadieddw  orteaded  banier  that  ttea  along  oar  1 
on  the  wwt,  the  nttanaost  Badt  of  wUcfc  farm  f 
HariMn,  Hen  hdow  300  ftthoiHbmifan  die  yet  Hide  < 
cold  area,  whh  a  bettaofteaqmrntara  of  Aon  oi*  to  t  C, 
the  fanaa  BOW,  in  eoneapoadaiee  viUi  dila  Ma^ 
a  very  pacahu  dianetar,  totally  dlOiReat  bam.  1 
andweatconiia.  Seventeni  or  oar  euliwenlBtheenldi 
and  we  hnv«  thus  same  idea  of  the  peenlfar  p^yrieal  1 
gical  cooditkais  prevailing  therew 

Over  the  etteaatve  dapnsuon  wtiA  oocnpba  die  j{nater  past 
of  the  expaaae  Of  tm  hitwaaa  Meeway  on  the  one  side,  and  the 
F.i^oe  Uaada  aad  lealaad  oa  the  other,  the  bottom  below 
1,000  fatboaH  appears  eveiywhen  to  coaaiit  of  a  very  {>eculiar, 
loote,  hot  veiy  adhesive,  <!xoeedin|^  UlhU  nearly  gn^wi  while 
clay,  wMch  Is  very  gtroi\gly  calcareons^  and,  on  beinig  waAid  or 
passed  thraaih  a  sieve,  appears  to  consist  ahnoat  endeaivdy  of 
sheds  of  a  Ktde,  low  organism,  belonmng  to  the  Fonariaifei% 
Uiloculiita.  We  have  tbenfan  aaaMd  nia  deapaaa  chy  Bilo> 
cttliaa  clay,  to  distinguish  it  faan  Ac  Uadof  ciMi" 
inlheweanaaaaatagpMt  dqrth  hi  the  Adanae< 
wUohiacalla^alliB  a¥«ydfllticiit  Fanadader, 
11m  BibcaUan  clayef  the  coU  aita  oenlidaa  a  lai|er  qaaMity  of 
lime  dam  the  GhtUgeitea  day  of  the  Adaadc.  It  givss  olf, 
when  tnaied  widin  add)  aa  naeomMnly  huitaaaadCT  of  fMb 
aadwheaitfa|niaiiidaiidddid,it  boonfeitedia  a  abostttM 
faMoaveiyhaMaadeoMpaetioitof  liMataw.  Wehavehcf* 
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iU  ancient  origin  and  dote  alliance  with  tite  or$^nic  remains 
prc!icn  ed  in  the  fossilifcrmis  stmta  from  the  cloic  of  the  Second- 
ary jxrio'l.  1  irst  of  all  may  hert  be  named  a  fine,  probably 
lie  V  Criiioiil,  over  a  span  lonu,  which  was  here  obtained  in 
iiaincmus  living  specimens,  and  which  shows  an  unmistakable 
rcscmbLince  to  a  lew  of  the  oldest  fossil  forms  of  this,  in  our  time, 
almost  extinct  aiiinul  i:rou[i  ;  next  .i  very  [jeculiar  and  interest- 
ing hclolhuroiil  animal,  colossnl  chalk  sjwnges,  and  large  num- 
bers of  a  new  ami  very  peculiar  Pycnogouide,  also  a  remark - 
aMe  Mood-rc'l  coloured  Crangon  (A'..7r)  with  inte}:umenl<  thin 
a-l  paper  ( llymcnocaris),  l^esides  several  lower  cruslacca,  for  the 
nio>t  part  new  ;  the  mollusc  commonly  occurrmg  here  is  that 
w  Ij  cli  IS  so  characteristic  nf  our  oMtr  i;1;\cilx1  day,  the  Siphono- 
ii,-nta.'iiii!t  '.ilreum,  M.  Sirs,  which  on  our  coast  is  first  found 
hvint;  in  the  mo  t  nnrtlicrly  part  of  Finmark .  The  f.iutia  in  these 
groat  dc])ths,  tliough  pccuharly  intercstmg,  both  wiili  reference 
to  /uolc^iy  and  geology,  appears  however  as  a  wliolc  to  Ik?  rathti 
poor  and  without  variety.  The  contrary  is  the  case  where  the 
bo'toiii  (je^jlns  lu  riiC  towards  the  sea  hanks.  Here  we  find  at  a 
depth  of  400  to  (/XJ  fathoms,  but  s'lll  within  the  coW  area,  an 
1) tut. niiiioidy  abundant  and  varieil  animal  life.  <.>tiiie  c  mtrary 
tu  what  we  might  be  indined  to  expect  from  the  jircvailing  low 
temperature,  so  far  is  there  from  being  any  trace  of  hinJcnii^'  or 
preventing  the  development  of  animal  lile,  lu  cnmpariMin  wilh 
our  coast  fauna,  that  we  find  the  rather  as  wc  f^o  (luwnwnriis  r.n 
exceedingly  remarkable  luxuriance  in  the  development  of  the 
fauna  expressed  botti  in  the  numerous  aiKl  varied  animal  forms 
occurring  here,  and  in  the  comparatively  colossal  dimensions 
wl;ich  !^cveral  of  these  here  reach  ;  indeed,  one  of  the  marine 
animals  taken  up  here,  belonging  to  the  Umbcllularia,  bad  a 
length  of  quite  eight  feet.  From  the  specimens  which  we  got 
up  with  the  help  of  drevlgcs,  trawl-nets,  and  swabs,  we  have  been 
able,  if  oiily  approximately,  to  form  a  sort  of  idea  of  At  pcotHtf 
pbys:(vv;n<jmy  which  the  sea-bottom  here  preients:. 

1  Orests  of  j^cculiar  Cladorhiza,  with  Ireedike  brandies,  here 
deck  the  bottom  for  long  itretchei".  Itctween  the  branches  sit 
fast  beautiful  medusa heaiis  (Kuryale),  and  variegated /r,rr-/^VT»»/r 
f .-\nte<i. in),  and  variou;  cru-ticc.a,  among  them  the  marvellous 
■  .ti|ett,  A rcturus  ISalTini,  kiiown  from  the  l  ular  Sri,  ami  sl'uv- 
lULiviii^;  i'ycnogonida,  I  irtly  of  c'  iIot,i1  si/e  (up  to  a  span  f>ctwten 
the  extremities  of  the  feet),  crecj)  along  between  their  branches 
and  with  the  help  of  their  enormously  dcvclojiet!  ];robo»cis  suck 
out  their  organic  juices  ;  a  whole  woil.l  of  more  cclicate  plant- 
like animals  ( Polyzoa  and  Hydroida)  having  at  the  same  lime 
tiJted  their  dwellings  on  the  V)r»nchc5  and  sicn.,  uf  the  sponges 
when  dead  and  <leptived  of  their  orj;aiiic  bark  substance.  In 
the  opicn  sp.itei  i  irtwecn  the  sponge  forests  creep  along  Iwautiful 
purple  »ca-sL;,rs  [  Astropecton)  and  long  armed  0[>!iiuri<l*,  to^eilier 
with  numberless  Annelids  of  various  kinH.s,  ami  lounti  a!,uut 
swarm  different  sorts  of  Crustacea,  looij-tailcil,  bristly  I)cca|/oda 
(i/ranf;i  III  1,  finely- d  irmcd  NJysida  ( Kyrthn ips,  1 'anerythrops, 
I'scrdomma),  masses  of  Ain]ihip'-K)a  (.■^riunyx),  ami  Iso|>oda 
(Munnopsida).  Above  all  pro  tct,  like  high  mast  timber  in  a 
coppice,  the  predominating  Lmbeiiulana  with  their  delicate 
straight  stems  and  elet;anily  curved  crowns  set  full  of  fringes  of 
polyps.  The  light  ol  day  does  not,  properly  speaking,  pene- 
trate to  these  great  deplh«,  but  as  a  compensation  there  is  pro- 
duced, by  the  animals  themselves,  a  splendid  illumination  ol  the 
whole,  inasmuch  as  almost  all  are  strongly  phosphorescent,  or 
have  the  power  to  produce  from  their  bodies  an  intense  light,  by 
toms  bluish,  greenish,  and  reddish. 

So  often  as  our  bottom-scraper  or  trawl- net  found  bottom  in 
that  region  which,  after  the  animal  type  that  was  undoubtedly 
the  moat  prominent  and  characteristic,  wc  named  the  region  of 
the  UaibeUalaria,  we  were  certain  to  have  a  rich  zoological 
prize,  and  the  day  was  indeed  io  most  cases  unfortunately  quite 
too  abort  for  the  proper  examination  and  preservatioa  ol  all 
those  treatores  fetched  up  from  the  depths  ol  the  sea. 

l^ligher  up,  in  a  deptn  of  300  to  100  fathoms,  and  at  a  dis- 
tance from  the  coast  of  from  ten  to  tivcnty  Norwegian  miles 
(about  70  to  140  Eoglisb),  begina  that  extensive  bamer  which 
fonns,  as  it  were,  the  foondatioo  on  which  our  Und  rests,  and 
hf  which  the  cold  Polar  Sea  depths  are  shut  off  from  it  This 
barrier  begins  in  most  cases  with  a  hard,  stoiqr  bottom,  iO  that 
ow  drwtgiaga  were  here  attended  with  great  dimcolliM.  Mwae* 
row  foiled  stones,  whoae  smooth  rounded  forms  taA  won  edges 
dauly  enwsh  show  tint  they  had  at  OM  thM  bMB  ptl^jtUd 
to  the  powerfiil  action  of  ice,  lie  here  atr««a«B  th*  Momna 
very  uneven  bottom,  consisting  of  solid  SOCk  llldpreTent  the 
dr^e^om  aaing  properly,  or  till  op  its  wmm  W  mat  only  in- 


obtained.  The  fauna  has  here  quite  altered  its  character,  and 
more  resembles  that  common  on  our  coasts  ;  but  it  appears  to 
be  a  rule  that  below  this  point  at  the  border  of  the  barrier 
it  is  considerably  richer  than  that  nearer  the  ahore^  a  bet  which 
also  sunds  in  full  agreement  withtte  loBflt  kamm  (leat  nhmi* 
dance  of  fish  at  these  places. 

When  we  finally  survey  what  here  can  only  in  a  general  w.iy 
be  pointed  out  concerning  the  physical  and  biological  relations 
of  the  tract  of  sea  we  travcrF-cd  we  may,  both  in  a  physiographic 
and  a  zoological  respect,  divide  the  depths  of  the  sea  surround- 
ing our  country  into  two  regions  differing  greatly  in  character, 
namely,  the  warm  and  the  cold  areas.  I'he  first  occupies  the 
whole  Skagerak  and  the  North  Sea,  and  farther  north  the  sea 
along  our  coast  to  a  distance  of  ten  to  twenty  Norwegian  miles, 
including  herein  all  the  Injtds  cutting  deeply  into  the  land,  and 
.stretches  towards  the  north  to  the  nrirthcrnnio^;  point  of  Fin- 
mark.  The  cold  area  commence;  where  the  liottom  begins  to 
sink  from  the  sea-banks  towanis  the  great  deeps  lyinf;  beyond 
'.hem,  and  towards  the  south  reaches  nearly  to  the  latituilo  of 
■Stadt,  and  towards  the  south-west  extends  in  the  form  of  a  nar- 
row wetlge  in  between  tlic  Frcroc  and  the  Shetland  Islaikls  as 
far  ns  the  60th  degree  of  latitude.  Towards  the  north  the  cold 
area  extemls  to  the  Pole,  which  properly  is  its  central  point. 
\\'<-  Imvc  enamined  it  at  one  of  the  points  where  it  extends 
fal^h^■^t  to  the  south,  where  it  has  shown  itself  to  be  everywhere 
very  sharply  and  distinctly  dcfincil  from  the  warm  area.  As  we 
proceed  farther  north,  the  boundary  lietween  the  two  becomes 
icus  distinctly  marked,  inasmuch  as  the  cold  area  little  by  little 
raises  itself  from  the  depths,  until  in  the  Tular  Sea  it  finally 
rises  to  the  surface,  and  thus  also  occupies  the  littoral  region, 
the  warm  area  being  at  the  same  time  greatly  diminished  in  ex- 
tent. The  close  correspon<lencc  with  the  above-described  pecu- 
liar plivsical  conditions  in  the  .sea  surrounding  our  country  has 
been  to  a  very  considerable  degree  explained  by  the  experience 
obtained  during  our  cxpedi'aon,  aiul  thus  a  very  imp'Ortant  con- 
tribution hxs  been  rrvade  to  the  me'.eoriilogy  of  the  sea  in  general. 
A  fuller  explanation  of  these  puiely  physical  phenomena  is  also 
of  the  greatest  importance  to  us  /.oologi-sts  for  the  right  under- 
standing of  tl-.e  different  biological  condiiioru  in  the  sea;  but  as 
such  an  explanation  belongs  properly  to  the  physical-ineteorD- 
logical  researches,  I  will  not  here  enter  farther  upon  iff  bWt  kOCp 
to  the  more  purely  zoological  side  of  the  matter. 

With  regard  to  the  character  of  the  fauna  in  the  col  l  area,  it 
is  purely  arctic  or  glacial  without  any  southern  mixture  u  Imtever ; 
and  we  have  alrcadv  l)een  able  to  identify  several  of  our  spiecies 
with  types  Ijcfore  collectcti  in  the  I'olar  Sea  during  the  various 
North  Polar  expieditions  fitted  out  in  Sweden,  (iermany,  Kngland, 
and  America,  lu  liijdier  latitudes  those  animal  types,  which  in 
that  part  of  the  sea  which  wc  examined  are  only  found  below  the 
.{(.w  fathocns'  luie,  live  in  comparatively  shallow  bands,  indeed  even 
in  ihi;  u]) per  stratum  .  f  ihc  sea,  which  interesting  fact  appears 
still  further  to  confirm  the  view  held  by  several  men  of  science 
that  the  tlUtnbution  of  .animal  life  in  the  sea  is  mainly  dependent 
on  icmi>crature,  depth  having  only  a  comparatively  limited  in- 
fluence upon  it.  The  purely  Arctic  fauna  which  prevailed  on  our 
Coasts  durmg  the  Glacial  i>eriod,  and  which  has  left  behind  its 
traces  in  the  glacial  clays  and  in  the  older  glacial  shell  banks,  has, 
under  altered  meteoroloi;ical  conditions,  little  by  little  drawn 
down  to  the  liej  ths,  where  the  effect  of  these  conditions  was  less 
sensil  le,  while  the  [ilaces  which  it  inhabited  have  been  occu|Hed 
tiy  more  Southern,  immigrating  types.  At  great  depths  in  our 
tiords  which  run  far  into  the  land,  a  remnant  of  the  original 
Arctic  fauna  has  been  able  to  maintain  itself.  But  this  is  clearlj 
only  a  fortuitous  circumstance,  as  clearly  enough  appears  from 
the  generally  small  size  and  stunted  appearance  of  thete  awlmal 
type»,  aiKt  their  complete  extinction  Is  probable.  Thil  we  are 
now,  alter  having  acquired  an  accurate  acquaintance  with  the 
tempcntiue  of  the  sea,  able  to  explain  on  uurely  physioal 
grounds.  For  even  to  thoae  deep  poalt  in  our  borda  th«  idhl- 
ence  of  the  milder  dimatie  eonditinns  has  at  last  reached,  ao  that 
at  depths  of  650  fathoms  there  it  a  temperature  of  6*  C,  which 
may  be  supposed  to  have  a  prejudicial  infloenoe  on  the  growth 
of  these  types.  On  the  other  hand,  tlWtMapnMHC  off  on 
banks  at  a  mach  smaller  depth  ihbiIbr  ■irlmnBii»  aodk  M  it 
was  in  the  Gtaeial  period,  belli  k«K  and  doM  to  oveoMt*  aad 
therefore  we  find  alio  hen^  e«ai  et  a  itaiertcali^f  miIimm  M* 
tnde,  no  impoverished  ead  itmted,  bat  as  luxuriMtlydeidepcd 
an  Arctic  or  glacial  bane  as  high  ap  in  the,  north  u  the  Polar 
Sea. 

The  ve^Mmportant^ht  jj^^^^*^^!^ 
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lopment  ami  dlslriltution  of  orj^.inic  hie  as  oil  llic  other  haml  the 
often  considerable  aiil  metcorulo^;ical  res-cmches  mny  obtain  from 
purely  l  io]<ij,'ir:a!  facn,  rtmicr  it  ile^u.'.l  !e  llinl  tliese  two  sciences 
which  niny  ;i]  peir  very  ilifleretit,  ilo  iiut  btcarne  strangers  to 
each  other  but  mutually  come  into  closer  alliance  wilii  the  object 
in  view,  to  contribute  to  the  scientific  sulutioa  of  tlie  WUCf  yet 
UDfolTcd  physical  and  biological  problemi. 


OUR  ASTRONOMICAL  COLUMN 

The  Binaky  Si  ar  {  Boons.— Dr.  Doberck,  of  the  Markree 
Observatory,  has  published  elements  of  this  revolving  donblc- 
.star,  which  appear  to  rc). resent  very  satisfactorily  tlic  mcAjures 
np  to  the  present  time,  nllowance  l)eing  made  for  some  obvious 
ettois  of  ol>servation.  Tlic  orbit,  which  differs  matciially  from 
tliQw  cakuUted  upon  sboiter  teries  of  laeaiares  b/  Miidlcr, 
H«iMihd,  tad  Hind,  is  ai  fdlowt  :— 

Perl-astron  passage,  I770'.i4.    IVriod,  127  07  years. 
Nod«    ...    12'  I'       Inclination    ...    37*  53' 
Node  to  ini  .-'stron,  on  orbit   ...    130"  54' 

Eoccatricity    0*6781 

Senai'iudt  major  4**813 

At  the  epoch  I7S2-2S  these  elements  give  the  pr>fition  24'-i, 
distance  3"'64  ;  and  for  1804*25,  position  352''5,  distance  O  'Sj; 
for  Dcmbowski's  Opodl  1870-87  the  errors  arc  +  0*  3  and  o  '  1 1 . 
The  following  figuei  are  deduced  firost  Dr,  Doberck's  elc- 

i876t\  Pnft  al37  Dist.  4^  i89iX«b  Fos.  2A7  DUt  2*35 
ittot^  »,  vufi  „  384  189610^  „  iSS-a  „  1-82 
188410,  „  a««-8    „    3-36  i9O0«,  „   iif9    „  131 

18880,   „  247-1    „  2S6 

Dr.  Dolierck  h.a?  now  investigated  elements  of  a  Coronx  Bore.a- 
lis,  T  and  \  Ojihiuchi,  /i'-',  44  and  {  Duatis,  y  and  o>  Lconis,  n 
Caniopea^  and  several  other  stan,  thus  greatly  adding  to  our 
knoidedgo  of  the  orbits  of  the  biuaiki^  hti  diseunioos  being  at 
the  tame  tine  conducted  in  a  veiy  edmutive  manner,  to  dale. 

Varxabuc  STAks.— In  ^119  of  the  AUronomisfht 
NaekridUm  $n  obeemtions  of  a  number  of  variable  stars,  made 
in  1875  bf  Mr.  Chandler  of  New  York.  There  w.-is  a  well- 
marked  mmfannm  of  that  irregular  variable  a  llerculis  on 
August  31;  the  obsenratioos  of  W  and  X  Sagittarii  ace  w  <rthy 
of  note,  a»  tbcgr  support  the  lesulia  pievioasljr  gina  by  Vr^J. 
Sdmidl^  of  Alliens,  and  in  atited  to  have  been  aade  without 
any  •'pre-occnpaiian  of  mind  in  the  observer,"  who  had  no 
previous  knowIc.!j;r  of  ihc  character  of  the  light  variations. 
.Schmidt's  period  loi  W,  is  7  S933  days,  and  for  X,  7  0119  days  ; 
anoilier  star  in  the  same  constellation,  U  Sagittarii  of  the  last 
oktalqgue  by  Praf.  Sdiiinfeld,  ia  uni^  •  period  of  67452 
The  three  stars  were  added  to  the  variable  star  list  by  the 
Indefatigable  director  of  the  Obaervatory  at  Athcn;,  in  the 
summer  of  lS()6. 

Mr.  J.  E.  Uora  (Umballa,  Punjab)  writei^  luggotiiv  the 
wubauy  of  I^hinde  4a36a  The  pfawe  fai  the  catalogue 
dreads  upon  an  observation  made  August  7,  1793,  when  the 
star  was  rated  7m.  Argclandcr  ("  I!onn  Observation!!,'' 
VOL  vii.  p.  iSi)  identifies  this  star  with  No.  42j8j  of  the  cata- 
logue, observed  as  an  8m.,  September  29,  1791.  Considerhig 
that  there  is  an  error  jn  the  rccord  of  (he  tine  of  tramit ;  the 
declinations  closely  agree. 

Damuiseau's  Tables  uv  JuriTE&'s  Satiuitis.— Indepcn* 
dent  exteitsioBS  of  these  Tables,  which  rm  out  in  1880^  have  been 

m.if'c  i.i  i:i:rope  and  America.  Trof.  ColTin,  superintendent  of 
the  .'VmctiLr.ii  liplicmeri.?,  notifies  an  extension  to  1900,  which 
has  l.Ltii  carried  into  effect  by  Mr.  I).  1".  Todd,  we  believe 
under  the  supeiintendenoe  of  ProU  Newcomb.  The  work  will 
be  MBt  to  mvlifaniyor  Mtioiicner  ponening  a  copy  of  the 


Tables,  on  application  to  the  ollice  nt  Washington.  I'.cfore  the 
time  named  ft  may  be  hoped  that  1>oth  as  regards  thrnry  nod 
observation,  the  kfaorions  operation  of  forming  new  Tables  may 
be  justified  hy  the  ccrtiinty  of  obtaining  results  whidi  will  enable 
us  to  predict  the  phenomena  of  the  satellites,  with  considerably 
greater  accuracy  than  can  be  eflected  by  the  u.ie  of  Damotseau's 
Tables.  And  we  may  also  express  the  hope  that  as  wgBfJe 
syitematic  obsenratioos,  the  Astronomer-Royid's  urgent  teeom* 
meadation  will  not  be  lost  sight  of. 

Besscl's  TaKATisss.— Votnno  Qi.  of  tiie  reprint  of  the 
more  important  of  the  many  papers  by  Bcasel  on  astronomical 

and  other  subjects  which  completes  the  work,  was  issued  a 
s,hort  tirnc  since  by  Dr.  l.nLilni.mn,  and  comprises  geodesy, 
physics,  and  general  astrunamical  subjects,  a^  the  libratiou  of 
tlie  moon,  shouting-stars,  the  mxss  of  Jupiter,  and  the  theory  of 
eclipses.  Speaking  of  the  work  as  a  wholes  it  will  prove  a  very 
valuable  aid  to  the  student  of  Astronomy,  alTordint;  him  without 
the  labour  and  difficulty  of  consultiiif;  a  n  jiiiUer  of  1  uMicitiims, 
the  means  of  acquainting  him^^elf  with  the  principal  memoirs  of 
the  illustrious  Professor  of  IConigsheig,  who  may  be  said  tu 
have  revolutionised  the  praotioe  of  astroaomy.  Dr.  Busch's 
"  Verxeidmias^mmtlicher  Weilce,  Abhandlungeo,  Aufiiitze,  uad 
IScmcrkurgcn,  von  V.  W.  Tiesscl,"  printed  in  vol.  xxiv.  of  the 
K<mif;»bcrg  observ.-^tions,  and  suhscijucntly  in  a  separate  form, 
contains  385  articles,  and  we  believe,  with  only  one  or  two 
exceptionib  Dt.  Engeimann's  three  voluntet  will  be  found  to  COD* 
tain  all  that  aie  of  flioie  penrnMOt  intanrt  and  vafam 


BIOLOGICAL  NOTES 
Thb  Emctbic  £kl.— Since  Ilumboldt'a  diacoveiy  of  the 
electric  eelaad  hisolMervationaof  its  peculiar  peeptrtkib  carried 

out  unfortunately  before  the  discovery  of  the  voltaic  pile,  strange 
to  say,  no  attempt  has  been  made  to  study  this  remarkable  reptile 
in  its  natural  surrounilings.  In  view  of  this  facf,  llic  Ketlin 
Academy  of  Sciences  sent  the  wcU-known  histologist  and  physio, 
logist  Dr.  Carl  Sachs,  last  September,  to  the  scene  of  Humboldt's 
former  activities,  well  equippied  with  an  ample  supply  of  electro- 
physiological  apparatus,  and  means  for  carr}'in(;  out  an  ex*.entive 
s.'ties  of  observ.itioiis.  In  the  last  session  of  the  .Ac.Ti'emy  a  letter 
c1  ited  December  7  v.as  read  from  Dr.  Sachs,  in  which  he  Uated 
thit  he  had  safely  performed  the  jowaqp  fitom  Caraocas,  over  the 
'  rdilicras*  totheZ^SMMfc  The  Bwnolaa hid  diH|ipeared  from 
riio  neighbourhood  of  Raairo,  where  Humboldt's  investigations 
took  place,  livit  at  a  dfatance  of  a  few  mi'ef  from  the  t'ty  uf 
Calaboro,  a  river  WSS  found  fairly  alive  with  the  dreaded  Urn, 
klaJor.  In  the  five  days  v^  hich  had  eUpscd  .since  the  discovery 
of  the  locality,  naay  valuable  results  had  been  afforded  by  the 
observations,  and  there  was  every  prospect  that  the  espcdition 
would  yield  a  l.'ir);c  number  of  new  and  important  addHtiOM  tO 
oar  knowledge  of  the  electro  motive  organs. 

Early  Prvelopmbnt  or  Spongks.— At  a  meeting,  on 
February  8,  of  the  .Sotic'tL-  VauJoisc  des  Science-.  Nali:- 
relics,  IVol.  Torcl  spoke  on  an  interesting  occurrcrtce  of 
an  early  development  of  sponges  in  the  Lake  of  Geacvii 
due  to  the  unusually  mikl  winter  of  this  year.  The  flavlatile 
sponge  of  the  lake  consists  of  a  homy  skeleton  vdth  very  fine 
-iliceou?  s]iicu!.v,  covi.ti  1  wit!)  a  sheet  of  soft,  perforated  animal 
nvaller.  Usually,  ia  autunui,  this  soft  matter  leaves  the  exterior 
ramifications  and  condenses  under  the  form  of  small  gemanlje, 
half  amiUiaaetKiadianctcr,iatlMdaqpeitfctferior  parts  of  the 
homy  skeletoa.  There  ft  remains  n^  the  spring,  when  It 
I  expands  anew  u;>on  the  r.^.-.iitications,  antl  covers  llicm  with  a 
sheet  of  living  animal  matter.  liul  this  year  M.  Foiel  observed 
on  February  a,  bnidei  many  sponges  in  their  hibernal  vatc,  a 
colony  of  other  sponges  which  had  already  reached  their  iuU 
sanunir  devdopmeat,  differing  only  by  a  somewhat  paler  colonr 


Digitized  by  Google 


MareA  8»  1877J 


415 


from  tie  u£ual  summer  appearance.  The  occurrence  is  perfectly 
explained  by  (he  cbcniiutance  that  the  temperature  of  water  in 
the  Lake  of  Geneva  was  tbU  year  higher  bj  two  direct  than 
tbe  srerage  temperatuic  fer  BHUky  yean,  wUch  li       Celt,  for 

December  and  4' 9  for  Jantiary. 

A  New  Sfokcr.— Praf.  IL  Pereenl  Wright  describes  (Ptx. 
JP.  /Hs»  Af(Ut.t  «oL  II.,  wr.  3,  put  7)  11  boratifBl  Ultk  tpon^ 

found  growing  on  the  fronds  of  sonic  spttie,  of  Red  Se.iwceJs 
from  the  coasts  of  AustrAHa,  of  which  wc  give  the  accompanying 
ilhutration.  The  lai^gest  specinions  measure  not  three  milh- 
metiee  iu  height  The  ^ong^  coiiii»ts  of  three  distinct  and  wel  1  • 
auiked  portktts ;  fintfyi  •  tnaU  heiel  dUc ;  leeandljr,  en  elon- 
gated stem,  un  the  sammit  of  which  expands  the  third  portion,  or 
capitnlnm.  The  disk  is  button-shaped,  flat,  and  is  formed  of  an 
iircgular  homy  framework,  twice  to  three  times  as  bro.nl  .vi  the 
stem.  The  stem  vanca  in  height,  and  pretents  the  appearance, 
in  mne  caset^  of  •  Miia  of  aaq^Md  tbci^  mow  tmaltf  la 

number,  fastened  together  one  on 
the  top  of  the  other  ;  in  others  the 
mar^;ius  nf  the  rir.^i  will  be  more 
l^rominent,  and  the  bodies  of  the 
linp  vffll  Ims^  ■>  it  ymctt  won 
lieeply  sank.  In  both  these  cases 
the  homy  framework  is  of  a  mure 
IT  less  evenly  latticed  chaiacicr, 
the  longitudinal  lines  of  the  lattice 
being  very  prominent  The  head 
paction,  in  its  natural  states  pro- 
bably presents  a  more  or  less  spheri- 
cal form,  perhaps  slightly  flattcuril 
on  the  sununit,  with  an  indic.uion 
«l  being  ditided  into  lour  nearly 
cfnlfait^  tittcpen^Me  between 
these  leadhig  Into  tbe  hody-caviiy 
of  tbe  sponge.  Tn  -  imc  of  the 
specimens  the  bead  portion  nearest 
to  the  stem  seems  to  have  been 
fonncd  of  a  MMBenrhatdenterfram 
work  than  the  upper  portion,  s  d 
t'l.it  while  hcing  p:c':-cci  thi-,  upper 
puiiion  has  Lci-n  fractured  ac.usN. 
The  framework  here  is  of  a  deiiscly- 
TcticafaUcd  kind,  in  appeantnoe  rc> 
minding  one  of  the  reticulated  net- 
wotk  of  the  intracapsular  -arciKle 
in  Thal.a.s3olami>c,  or  of  the  tissues 
met  with  in  some  Echinoderms. 
This  sponge  has  been  called  A'aUi- 
s/vHgktanktH,  Thewoaderfiilninetieietenb1aflce«lildiitbeaf« 
to  sjuVw  Ci  in:j;i!-fnrms  ca:'  -iicelybc  overlooked.  I.eavinfj  the 
tcsturc  aiii  couij  i;  itn  n  uf  the  skctctou  mats  for  the  moment  out 
of  view,  .ind  simply  !  1  l.ini»at  its  outline — the  circular  disc-like 
base,  the  stem— the  profile  of  which  is  absolutely  the  same, 
eaoqtt  as  to  sIm^  as  that  of  dte  pentaerinoid  stage  of  AnttUon 
n'saceus,  and  the  slightly  cleft  head,  the  resemblance  is  very 
great.  So  far  as  is  known,  this  is  a  unique  ca.^c  among  the 
;  itigc^,  ;iuii  one  is  left  to  wonder  whatm.vy  be  the  tiny  cntniic 
from  which  Kallispon^  artheri,  by  this  complete  disguise,  con- 

Wild  Dlk.s  on  the  Obi. — An  inlcrcstinij  occurrence  of  dogs 
which  have  reverted  to  the  wild  slate  is  reported  by  M.  FoUakoff 
from  the  aeighboarboods  of  Sooigoot  on  the  Obi,  and  Tobolsk. 
The  size  of  these  animals  is  .somewhat  larger  than  that  of 
the  dogs  of  the  locality,  l>ut  less  than  that  of  .wolves ;  their 
habits  being  rather  remarkable  tbe  inhabitants  would  not  ac- 
knowledge them  to  be  oomnun  dq^  and  the  hunters  preserved 
the  skins  of  the  individnab  tbiy  happened  to  kill,  as  rare  samples 


of  unknown  animals.  M.  PoUakoff  could  not,  however,  detect 
in  the  skins  he  describes  any  deviations  from  the  common  dog 
type,  except  the  larger  tire,  and  perhaps  a  somewhat  gnater 
length  of  bod7,  wMi  corapaFatively  shorter  legs  (at  Toboblck 

But  flic  h.il  it::  if  these  animals  arc  certainly  wolf-like;  they 
inhabit  woods  and  live  l<y  imnting,  which  they  carry  on  in  com- 
panies. Ten  individual .  were  thus  well-known  at  .Soori^oot  as 
hunting  in  company  the  wild  reindeer,  .and  latterly  thqr  ap> 
ptoached  the  settlements,  eaniiBg  a  panic  among  the  inhaUtaM* 
by  the  ravages  they  made  among  cattle.  They  hunted  always 
together,  asiailing  their  prey  snnultaneoualy.  They  are  reported 
also  to  be  far  more  voracious  than  wolves,  and  their  habits, 
M.  Poliakoil  observes,  resemble  much  those  of  the  red  ^'ghhind 
wolf  {Cenh  «i)fAiKf)  of  East«m  Sibetfa. 


Till-.  Woorii'F.cKF.R, — At  the  scs-sion  of  the  Gcnna  Orni- 
thological Society,  on  February  8,  Prof.  Ahum  gave  an  in* 
terestiflg  addiew  on  tbe  oidlnnry  woodpecker,  embodying  a 
portion  of  the  results  of  over  seven  years'  observation.  With 
regard  to  the  question  of  how  the  woodpecker  finds  the  trees 
inhabited  by  iniects,  he  had  noticed  that  it  almost  invariaUy 
resorted  to  such  trees  as  bore  the  diseased  look  consequent  upon 
the  prtsenee  of  tnseeta,  maaifeited  by  flie  tmallaest  and  fewness 
of  the  leave';,  the  absence  of  ths  -.isual  fresh  colour  uf  the  Ii;i!k, 
I've.  In  some  cases  it  is  deceived,  especially  where  new  varieties 
of  trees  have  been  set  out.  When  it  has  detected  «  feok  bored 
in  the  bark  by  biaectl^  it  follows  the  course  of  the  paaaga  Older 
the  baik  by  a  gentle  tapping  with  its  bill,  until  R  readies  the 
place  whcic  the  lar\'.-c  arc  situated,  when,  by  tcarinjj  off  large 
portions  of  bark,  its  food  is  laid  bare.  Among  the  insects 
not  eaten  by  the  woodpecker  are  such  M  the  Cervmhyx  ketcs, 
which  bores  loo  deep  into  the  wood,  or  taaU  Insects  such  as 
the  JftidfirM^,  living  In  the  bark  of  tbe  pine  tree^  wfaich  is  dif^ 
ficult  to  penetrate.  The  yrc-^tnfc  ih-  '.vri  idpeeker  is  good 
for  a  forest,  in  so  far  as  it  destroys  the  m-^ccts  upon  the  trees.  It 
however  injures  the  latter  frequently  by  tearing  off  large  pieces 
of  bark,  and  indirectly  by  eating  the  useful  wood-ants.  Tiie 
statement  that  woodpecken  made  iacisioos  in  trees  free  from 
injects,  for  the  purpose  of  sucking  the  sap,  was  disproved  by 
I'ruf.  Altum,  on  ground  of  repeated  observations. 

Sacvci  ty  oK  a  LoiisreK. — A  few  days  ago,  at  the  Rothesay 
.\':|Uarium,  a  tank  containing  Rat  fishes  was  emptied,  and  a 
fiouDder  of  eight  inches  to  length  was  inadvertently  left  buried 
in  the  shingle,  where  it  died.  On  refilling  the  tank  it  was 
tenanted  by  three  lobsters  (l/ctmtus  ttmrinus),  one  of  which  is 
an  aged  veteran  of  unusual  size,  tiearing  an  honourable  array  of 
barnacles;  and  he  soon  lirought  to  light  the  hidden  flounder, 
with  which  he  retired  to  a  corner.  In  a  short  time  it  was  noticed 
that  the  flounder  was  iwn  at.  It  was  impossible  the  lobrter 
could  have  eaten  it  rdl  in  the  interim,  and  the  handle  of  %  net 
revealed  the  fact  tliat,  upon  the  approach  of  the  two  smaller 
lol>itcrs  the  larger  one  h.id  buried  the  flounder  beneath  a  heap  of 
shingle,  on  which  he  now  mounted  (;uaril.  Five  limes  within 
two  hours  was  the  fish  uncartlicd,  and  as  o'^ten  dkl  the  lobster 
shovel  the  gravel  over  it  with  his  huge  claws,  each  time  aa* 
cending  the  pde  and  tonung  his  bold  detenrfve  fjiont  to  his  1 


Tin.  TnkI,LEKCE  of  TEiirEKATURE  ON  N'liKVi:-  .WD 

MUbCLE-CuRKK.N  r. — M.  Stcincr  has  provcd  {Kcu'^cn's  .In/iiv) 
that  the  electromotive  force  of  the  nerve- current  from  2*  up- 
wards^ is  greater  the  higher  the  tcmpetatute,  that  it  reaches  a 
maidiamn  between  14*  and  3$*,  and  at  Idgher  lemperalurei 
decrcn>e>  ag.ain.  The  force  of  the  muscle-current  is  likewi.se,  from 
5  upwards,  gicaler  the  higher  the  temperature;  it  has  its  maxi- 
mum between  33"  and  40*,  and  at  higher  temperatures  becomes 
less  again,  till,  when  rigidity  sets  in,  it  is  almost ««/.  Thus,  for 
the  ncffe  and  anade^mmit,  ai  inU«i  fer  «te  finctiaM  of 
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InuigoigukCDnDi,  tbieMi»*4tm/trvitur«iftim$im  ;  iililchi*u 
dirtiBctly  Daiked  nhao,  hMtngiVt  lia  lo  itfton  lomr 
toBpcraiures,  as  irfiea  m  docoid  to  it  by  eodlif  fam  Utfkr 
tanpcnturcs. 

FSKTIUMTION  OP  PlOWBRS  BY  BIRDS.— la  ui  !lltefCtt> 
iaf  aitUe  bj  Piof.  Asa  Cray,  in  the  Amfrican  Jt>urti<il  of 
Scituee  and  Arts,  on  Darwin's  recent  work  the  writer  notices 
what  Darwin  lays  about  tbe  fertiliiing  of  flowers  hj  binls, 
chiefly  hmuniiig-liinU,  Th«  fmpmiiag  of  the  flowen  of  Im- 
paiitns  is  the  onlf  esse  dted  firom  tiie  Unittd  Slates ;  and  Dr. 
Gray  ahlts  :  "  Can  it  In-  that  tlitrc  are  no  references  in  print  to 
the  moit  familiar  fact  tiut  our  tiumming-bird  Ik  very  fond  uf 
tucking  tbe  Uostoma  of  trumpet  creeper  ( Tti  oma  tadieans)  and 
o(  boncTtuckk*?  £otb  these  aie,  in  siie  and  anaogeiiMat  of 
puts,  «dl  adapted  to  be  thv  crass'SefdUse!.'* 

A  Naw  Pakasitic  Green  Alga.— Not  very  long  since  it 
was  thought  that  the  want  of  ddonpbyU  deltniriiMd  the  para- 
silinn  of  plants,  and  it  is  still  trae  that  die  want  of  this  green 

CofaMlring  substance  serves  to  diilinguUh  between  fungi  anJ  al;;.t. 
It  it  also  true  that  the  former  need  alrcady-furuied  caibon  com- 
pounds, but  it  is  still  thought  that  iMoM(^ll>beariog  plants  not 
only  do  not  xeqpiie  to  find  these  conpoaaJs  icady  fomed,  bat 
dnit  they  are  absolutely  nnable  to  assimilate  then.  It  was 
iberefure  a  fact  of  great  interest  when  Prof.  Cuhn  Jfscrilied  some 
yean  since  (1S72)  a  perfectly  new  chlorophyllaceous  alg* 
("  Ueber  parasitiscbe  Algen"  in  Btit.  tur  Bid.  der  lyianttn, 
Bd.  L  Heft  a  ;  Ke  alio  W.  Archer,  QtmH.  Journ.  /Hk.  ScUmt, 
N.S.>  vol.  idiL),  wbidi  be  Itaaad  living  as  a  biH^  caenUgeeeB 
paiasite  in  the  thallas  of  duck>weed  gathered  at  Dteslau.  For 
this  the  genus  Chlorochytrium  was  established,  and  C.  It  mutt 
w.is  t:ic  ij;i!y  ipccics  until  at  a  late  meeting  of  the  Dublin 
Microscopical  Clab»  Prof.  E.  Perceval  Wright  exhibited  and 
described  a  second  species  fanad  growing  and  developing  itself 
in  the  mucilagmous  tnbcs  of  a  species  of  Schiconema,  collected 
oa  rocks  at  Howth,  near  Dablis,  between  high  and  losr  water* 
marks.  There  can  he  no  (iut>l:ori  to  the  parasite  On  the 
diatom  bein^;  difTcreni  from  that  on  the  duck-weed,  while  there 
Is  bat  little  difficulty  in  placing  it  in  Cobn's  genus.  Smaller  in 
size  iu  emerald  JusUe  is  scanely  if  at  all  less  than  the  frcsh>water 
species,  and  like  It  its  development  has  not  been  tiaeed  ISuthcr 
than  tbe  production  of  sootporcs. 

PiOK4  OP  TuAKKTAN.— We  notice  a  very  interesting  com - 
manlcatioa  on  tbe  Flora  of  Torkestan,  made  by  Prof.  Rc^^i  I, 
the  dircLti)r  of  the  St.  l'etl:^^l)uri;  r.  j'.aiiical  (laiden,  at  the  last 
nicclui;;  belli  un  January  20,  by  the  Russian  Society  of  Garden- 
ing. The  special  aim  of  the  OOOtmiuiication  being  to  advocate 
tlie  introdoction  into  £aropeaa  gardens  of  reprcsenlaiises  of  the 
ilora  of  Ttolceitan,  Praf.  Kegel  described  the  nnmerons,  origi. 
n.il,  and  most  beautiful  specii-s  liclongin^  to  the  Ci<m/><;stt,ti\ 
Caryophyllii,  UmbtUiJtru,  lofuwiiaid, ,  Alaiviuae,  and  Campanu- 
latMt,  wllich  grow  in  Turkestan,  and  which  coold  rank  among 
tbebcstonHunentsof  00*  gardens  liy  their  variety  and  Iwautifol 
ferns  and  eofanrs.  Most  «f  dicae  species  are  afaeady  cultivated 
with  cotnplete  success  in  the  St.  Peteisburg  IJolanicn!  Cinlcn, 
and  they  might  be  thus  introduced  in  the  gardens  ut  Kmi&ia  and 
Western  Kurope.  Concluding  his  communication,  Prof.  Regel 
pointed  out  the  remarlcabie  drcamttance  that  in  Turkestsn,  even 
bib%  tracts,  tbe fidbsMo are  totally  waatbi|t  wUlit diqr ara 
sooonunon  in  the  hlgUawb ol  the  Alpi^  of  the  CancasM^  and 
'ovtnof  the  Altai. 


NOTES 

MmTnMmUMim  overywben  will  learn  with  much  satisfac- 
tiOB  that  Dr.  Jnlbu  Hann,  th«  eminent  meteorologist,  was 
appaiaied,  Fctenary  10^  inccmof  to  Oo  lata  Dr.  JaUaek,  ao 


Director  of  the  Central-Anttalt  fiir  Meteorologie  und  Erdmag- 

Fll'TY-SRVEN  caniiidates  for  election  into  the  Royil  Socicty 
have  offered  themselves  during  the  preseitt  session. 

Prof.  A.  Oppenhkim,  of  Berlin,  has  accepted  the  diair  of 
chemistry  in  tho  ninlj  iwgpiilsfiil  Philoeophical  Pted^  at 

Miinsler. 

Pbok.  PFEi^FEB,  of  lionn,  has  accepted  the  ordinary  profcs- 
wnihip  of  Bolaay  hi  Cha  Uirfvcni^  of  BaieL 

TiiK  Treasury  have  agreed  to  recommend  votes  frum  the 
Consolidated  Fund  for  80,000/.  towanls  tlie  new  buildings 
devoted  to  the  Science  Schook  of  the  University  of  Edinburgh, 
in  fonr  yeariy  instalments  of  ao,ooo/.  each.  This  vole  is  to 
snpplemcat  a  Uke  aaowit  ndMoibed  by  the  pnMk; 

The  marble  statue  of  Sir  W.  Fairbsim  is  in  the  hands  of  Mr. 
Gcflowski,  wlio  obuined  the  ConninioB  in  coaspctilioB  with 
other  eminent  sculptors.   Besides  the  statue,  wbicil  is  to  stand 

in  the  New  Town  Hall,  Manchester,  facing  the  entrance,  a 
Fairbaim  scholarship  is  founded  in  Owens  College,  .Manchester, 
out  of  the  funds  subscribed.  The  statue  is  eight  feet  high,  rcprc- 
seatiag  Sir  W.  Fairbaim  standing  with  papers  in  his  hand  as  if 
delivering  an  addteil  to  a  sdentiiic  audience,  the  bead  bar*  aad 
inclined  slightly,  aad  «n  admirable  likeness  in  the  featorcs  a« 
well  as  in  Uie  thoogbtftj  expression  and  quiet  energy  dbame* 
teristieoftlienan. 

The  L'nivcr»ity  of  T..l>in^'i.n  is  making  preparations  to  cele- 
brate its  400th  anniversary  during  the  coining  month  of  Augu*t. 
Various  historical  addresses  are  in  course  of  preparation,  aad  a 

work  will  be  issued  commemorative  of  the  (xrcaston. 

A  Pl/nuc  meeting  of  the  Sanitary  Institute  of  Great  Britain 
will  be  held  at  (bo  nons  of  die  Society  of  Am,  John  Stseel, 
Adclphi,  on  Wednesday,  March  14.  at  3  P.M.,  to  consider  tbe 
repott  recently  issued  by  the  Committee  appointed  by  the  Presi' 
dent  of  th«  Local  GovcinoKBt  BconI  upoa  tbo  di^oial  of  Iowa 
sewage. 

Ills  Majcsly,  the  Einpcror  of  Biaiil,  olj«:rvevl  the  eclipse 
of  the  moon  on  the  evening  of  the  27tb,  at  the  Arcetri 
Obtervatoiy.  The  Emperor  took  a  vciy  lively  interest  in  tbe 
phenomenon  aad  discussed  with  acnteness  the  bypotbesis  with 

wljich  I'rof.  Temiicl,  ific  ;v.:r  ::iiiniiT,  ami  I'rof.  Kchett  Iric  i  tij 
eJi'Iain  the  varymg  shades  .^n.l  colours  111  which  the  moon 
appeared  during  the  different  phases  of  Dbicuration.  On  Mon- 
day Isst  his  Majesty  assisted  at  a  meeting  of  the  Anthro- 
pological Sodety,  wbcn  Prof.  Maalegassa  made  aoaw  intcscat* 
in^  r^rt'.nili';  on  several  Maori  skull&,  and  Prof.  G^BoIi  read  an 
elaborate  paper  on  the  ethnology  of  BraziL 

The  general  espenaes  of  the  seven  Russian  univeraitiet  in  1S76 
were  as  follows: — The  University  of  St.  Petersburg,  43,500/. ; 
of  Moscow,  53,850/. ;  of  KieST,  38,375/.  ;  of  Kazan,  z^yx)l. ; 
of  Khaikof,  3^  US'*  i  of  Odena*  3Sf37$f.;  aad  of  Dotpot, 

26,625/. 

We  notice  the  following  more  important  papers  on  natural 
science,  among  those  published  by  professois  of  the  Moscow 
Univtisi^  in  1S76 :—"  Observations  de  Jupiter  eu  1876," 
"Piralil  spcctrowopfaiw  da  SoWl  «n  1(76)"  and  "  Snr  la  Queue 
delaComt:te  de  1874,"  by  Prof.  Bredikhin,  in  the  AnmtSa  of 
the  Moscow  Observatory  ;  a  paper,  by  Prof.  Babukhin,  "  Ueber 
die  StructurnndVerhaltnissceleklrischcrund  pscudo-clektrischer 
Orgaaen,"  in  ^Ankio  fur^inatomUundFhytioloiU;  "Tbeorie 
dcs  DftivM"  oiid  '«On  theNunakal  Eqoatioasof  theScooad 
Degree,"  by  Prof.  Kugaleff',  in  the  Moscow  Matkematiettl  Rn  ifsa 
(Russian) ;  the  papers  of  Prof.  Markovnikoff  onTheine  (Natukc, 
voiL  XV.  p.  i<7).  An  intetaMlRg  popular  kctuie  on  Uaieoms, 
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■nd  on  dw  origin  of  the  mytht  on  tlim,  wu  ddnwndsl  Ae  last 

anniversary  of  the  University  by  Prod  UsofT. 

M.  DuMAb  has  been  nominated  pratkient  of  the  Socictc 
d'Enooiirasement  pour  I' Industrie  NaUoaak.  At  the  last 
neetiag  of  tin  Society  M.  lioeMeat  cxUbited  mtellic  tnba 
wluch  emh  MNukla  when  bonliif  coel  ii  pieced  ia  the  Ib- 

tcrior.  The  sound  is  modified  when  llie  ])l.ice  occupied  by  the 
coal  has  been  changed.  A  copper  lul>c  into  which  metallic 
gauze  has  been  introduced  also  eatits  musical  sounds.  M. 
Moeteeet  is  preperiog  to  fauild  laig^  tubei  for  the  later- 
nationl  ExhibhioD  of  1878.  HehopettheMMadiiiuybelwerd 
at  a  great  distance,  and  if  riirre.s5iful  he  intends  "n  ]  rf  pn.e  ihij 
melliud  instead  of  steam  whistles  for  warning  on  the  !>ea-cuasts. 

Tmk  Bradford  SdentMc  Anocietion  purpoM  holding  a  con. 
vcrs.i.  iiinc  ami  exhibition  of  scientific  instruments  and  objecU  on 
the  evenings  of  April  II  and  12.  Exhibit!  will  be  arranged 
under  various  scctioM  vA  inbaectieM,  aad  coB>rib«ttan  will 
be  welcomed. 

From  the  Annual  Report  of  the  Geologist*'  Association  we 
Icara  that  tbeaanAcrof  aMMibenon  Jaanaiy  i  wit  39a 

Vol.  t.  Part  6|  of  the  Transactions  of  Waiford  Natural 
UiHoiy  Sodetjr  contain  papen  on  the  Hcnfordahiro  Bonme.  by 
Mr.  John  EnuM^  P.R.S. ;  on  the  Hertioidibire  Oidneaoe  Beadt 

Mark!>,  hy  Mr.  John  Hopkin^^n,  F.LH.  ;  and  Ott  the  Pdaiisa- 

tiun  of  Ught,  by  Mr.  J.  N.  ilorfoid. 

Mr.  Rudkin  has  given  notice  of  Us  faiteiliaa  to  move,  at  the 

next  iiK  Ltini^;  of  ihi-  Ciiiii  t  u{  Common  Council,  that  it  be  referred 
to  the  (iicsham  Committee  to  confer  with  the  Mercers'  Company 
as  to  whether  and  how  the  Grcsh-tm  College  foundation  can  be 
Miiisedaiidealcadcd  in  connection  with  the  iduaae  which  is 
now  being  prosecuted  by  the  Livery  Companies  fiir  establishing 
a  Central  Ttchnir  i!  I'liiv  crsiiy,  with  aifdiated  colleges  and  inui- 
totes,  not  only  in  the  melropolis  and  its  suburbs,  but  in  the  chief 
centres  of  industrial  life  thronghont  the  United  Khigdom. 

The  Russian  Government  announces  the  disuuvcry  of  mlnable 
silver  deposits  in  several  islands  of  the  While  Sea. 

Gkap  NVALUifku,  a  member  of  Dr.  lireimi'-i  cxpcditiua  to 
Siberia,  is  now  studying  the  botanictl  and  pal.vontological  col. 
lections  at  Doipat  Ue  proposes  to  undertake  this  year  an- 
oilier  joomey  to  Asia  aad  to  explon  tlw  Caacntu, 

TuK  St.  l'etcrsl)urg  papers  auHMaee  the  return  of  Lieut. 
Ooatsevitch,  who  has  spent  two  yeacs  in  the  survey  of  the 
NoTthem  Phci6e  shores  of  Siberia.   After  having  observed  the 

Traiuit  of  Venn',  l.ieut.  Onitv.iicli  civ^a^^el  in  a  full  and 
thorough  survey  of  iJehrinj;'*  .Sir.nf,  c\ten<ling  his  soundings 
into  the  glacial  Mean  as  far  at  tlu  u-c  barrier  over  a  surface  of 
about  sixteen  sqaaee  dcpees.  Further,  having  at  his  disposal 
(oerteen  dmsnometera,  he  has  determined  many  loegitndca,  and 
has  brought  int  i  cunnection  the  longitu'les  formerly  determined 
in  the  north-ean  witli  thofe  recently  determined  with  great  accu- 
racy before  the  Transit  of  Venus  in  south-eastern  Sil>cna.  The 
work  done  by  M.  Onatsevitch  will  be  the  subject  of  com- 
aMaicatians  at  the  aeit  meeting  of  the  Sb  PeleiriMUg  Geogra- 
phical Society. 

Thk  Btap  of  the  mouth  of  the  Obi,  pscpared  by  M.  DaU  (wlio 
aiade  last  snsBmern  detailed  aarvsyaadsoundings  when  descend- 
ing the  river  on  board  the  schooner  Mosetm,  built  in  Tioaen), 
will  appear  in  the  course  of  a  aiooth  or  tW0i> 

TiiB  Afritanfyeie  CaOUckaft  at  Berlin  ifceived  a  few  days 

lincc  news  from  Dr.  von  Itary,  who  at  the  end  of  December  was 
on  the  point  of  leaving  the  city  of  K'hat  to  penetrate  into  the 
mountain  region  of  the  Tiiareks,  in  the  central  part  of  the 
Sahara.  Hostilities  bad  juat  oeated  bctweeo  the  tribes  inhabit' 


ing  this  territory,  and  there  was  every  probability  of  his  success- 
folly  accomplishing  the  aiau  of  the  jouixk^,  vii.,  a  careful 
geologfeal  tMdy  of  lUs  •esndy^kaowa  legioa. 

IH  the  last  session  of  the  Berlin  Geographical  Society,  the 
preaideat.  Dr.  Bastian,  announced  that  the  wdl-known  Alricaa 
traveller.  Dr.  Guslav  Nachtigal,  hitended  to  nndertake  a  new 

journey  of  cxplor.Mion  into  the  interim  from  the  coait  of 
equatorial  Africa.  This  field,  now  rendered  vacant  by  the 
death  o  f  Edward  Mohrnt  Moiaife^  has  always  been  the  favourite 
terriloty  of  the  Genaaa  ecptoisfa.  Dr.  Nachtigal'a  peculiar 
qualifications  for  the  mdertahing^,  as  wdl  as  his  six  jrean*  varied 
experience  in  tlio  hardships  of  .\rrif.m  tr.ivcl,  will  lend  an  im. 
purtant  character  to  this  new  new  attempt  to  penetrate  into  the 
unknown  interior  of  the  oooliaeat 

.\t  the  meetinj;  of  the  French  Geographical  Society  M.  Charks 
Vclain  read  a  paper  on  the  volcanic  lakes  of  the  island  of  Nossi 
Be,  near  Madagascar.  The  formation  of  the  island  is  generally 
volcanic,  the  north  and  aonlh  paita  beinc  of  ancient  formation, 
while  the  central  part  is  ofmndi  mote  leeent  origin.  Besides  a 
number  of  true  volcanic  cratcru,  not  very  high,  M.  Velam  f  niiid 
a  great  number  of  cratcr-lakcs  or  circular  troughs,  level  with  the 
ground  and  filled  with  water.  These  ttoqgks^'M.  Vclain  thinks, 
must  have  been  formed  by  aubtermneaa  eipkiaiaa^  which  dl  I 
•at  last  long  cii'  ugh  to  enable  the  lava  to  reach  the  surface. 
Tlicse  lakes  abound  in  fibh,  many  uf  \v(;i^!i  are  ;iri)lubly  new 
species ;  it  is  impossible,  however,  to  catch  them,  on  account  of 
the  anmber  of  cracodfles  that  swum  OB  the  banks. 

ENGANZtrNGSiiEFr  No.  50  of  retcrminii's  G,\\^r,i/>hiu'i  e 
Mittkeilun^tn  contains  the  lirst  part  of  a  narrative  of  M.  £. 
de  Pruysscnaere's  Travels  in  tlw  Kegjbn  of  the  White  and 
the  Ulue  Nile.  M.  de  Prayawnaeie  was  a  young  and  ac- 
complished Belgian  who  spent  most  of  the  time  between  1859 
and  1S64  in  the  exploration  of  the  above  lOj^ioii,  and  after  much 
diflicalty  the  editor  of  the  narrative,  K.  Zopprilz,  obtained  pos- 
session of  his  journals  and  notes.  Nntwitbstaading  the  kagth 
of  time  that  has  eJapaed  since  M.  de  Pr^amnaete  tnrcned  the 
region,  it  will  be  foond  that  hk  narmtive  adds  conrfderaUy  to  . 
our  kni:>u'k'dgc  of  it.  He  made  many  botanical  n4>tei^  which, 
we  believe,  will  be  publishctl  at  a  future  time.  Accompany, 
iug  the  nanatba  is  a  map  of  the  region,  showing  the  travel. 
ler's  rontes,  prepared  from  his  astronomical  and  trigooooMtiical 
observations.  M.  de  Pmyaieoaere  died  in  the  midst  of  his 
travels  in  1864,  at  the  early  age  of  thirty-^ht  yeais. 

Prof.  C.  Jarz,  of  Vienna,  formerly  an  artillery  officer  under 
the  Emperor  Maximilian  of  Mexico,  has  recently  issued  a  short 
Work  on  "  Ocean  Currents  of  ihc  North  Atlantic,"  with  especial 
lefcreoce  to  the  Gulf  Siieam,  embodying  much  of  individual 
observatiOB.  The  rotation  uf  the  earth  is  excluded  from  among 
the  causes  producing  these  phenomena.  Hit  theory  is  essentially 
that  each  cunent  has  its  own  particnlar  canies,  aad  that  a 
nurnlier  uf  iiidepen>Ictit  cuml^H.'n^atin^  forces  occsalBB  the  cha- 
racttr,  si>cc<J,  and  direction  of  the  currents. 

The  last  Kssion  of  the  Hungarian  Natural  Ilutory  Society 
was  devoted  to  a  detailed  account,  by  M.  von  ll.ui'.keii,  of  the 
resnlu  of  his  extensive  microscopic  researches  on  the  Hungarian 
limestone  ftnaalkma.  Tlw  old  Tertiary  deporils  near  Ofen  were 
found  to  consist  almost  entirely  of  organic  remains,  princi- 
pally Algx,  Foraminifcra,  and  Bryozoa.  The  Alga:  lorm  the 
chief  part  of  sevcial  strata  and  Ijelong  to  the  genus  Lilhi"  ' 
IkanuuHm.  Microscopic  investigation  showed  a  regular  structure 
ofsMoeMrffelayenofedla.  Ia  the  iniersdcea  betwwa  dm  cdia 
of  the  pbnts  caibonate  of  llaw  was  gradually  deposited,  and  they 
were  petrified  entire.  ThepresenceoftheremainsofPoraminifera 
and  Bryozoa  showed  a  conlemporaccous  zoogenous  and  phylo- 
geno«s  growth  of  the  rocks.    As  the  Lithothamninm  of  the 
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Hungarian  liowstone  deposits  are  ooast  formations. 

In  tha  Febnaiy  Mtiion  of  the  Hu^guiaa  Geological  Societj, 
Prot  Kramer  diiplayed  a  lately fiacorered  ninenl  fiom 

N.igyn^  which  consisted  of  pure  tclluriJc  of  z<M-  As  is  well 
known,  goU  docs  not  occur  in  nature  in  coinbiiiatian  wi;h  any 
member  of  the  tolpbur-group  except  tellurium .  A  mixture  uf 
the  lelhiridea  of  lilver  and  gold  was  found  leceatij  ia  California, 
bttttUalttfie  tak  inluwe  of  dw  oecancMe  of  the  puie  nuk 
tclluridc  in  a  crystalline  state.  In  view  of  the  (act  tluit  gold  is 
the  noblest  metal,  and  tellurium  one  of  the  rarest  elements,  the 
new  mineral  has  been  called  lUntifuite,  in  order  to  give  a  fitting 
expKisioa  of  the  gratitude  of  the  great  chemist's  admireia  in 
Hmgaiy  fipr  the  lenieea  leadeitd  to  adiMfdoigfbr  hb  «in^^ 
methods. 

A  UMAHKABLB  picce  of  conl  taken  off  the  sabmarine  cable 
near  Port  Darwin,  fa spelcea  of  in  a  Hdbounui 'paper.  Itfaof 

the  ordinary  specteii,  about  five  inches  in  height,  six  inches  in 
(laoKtcr  at  the  top,  and  about  two  inches  at  the  base.  It  is 
I  tifectly  formal,  anil  t!ic  base  bears  the  distinct  im]iicisii'n  of 
the  cable  and  a  (iew  fibres  of  the  coil  rope  used  as  a  sheath  for 
the  td^inaphie  wiie  idD  adbetiag  to  ft^  At  dtt  cable  hat  been 
laid  only  foar  year;,  it  is  evident  that  this  specimen  mu^t  have 
gruwn  to  its  present  height  in  that  time,  which  seems  to  prove 
that  ilic  growth  of  eonl  fa  amch  no«t  rapid  thia  has  been 

$UppO>L-iJ. 

It  is  well  know  n  that  in  many  places  6priiij;s  of  froh  water 
arise  from  the  bottom  of  the  s^x  M.  Toscl.i  proposes  to  make 
use  of  Ihem.  Their  water,  brouigbt  through  flexible  tubes  held 
at  the  surface  by  ndtaUebooiv^wwdl  linaiihaldpawith  nqqiliea 
of  wa'.cr  they  are  often  in  need  of.  M.  Tosclli  appears  to  have 
studied  the  question  carefully,  and  provided  for  the  preservation 
of  hu  i^liamlM  in  the  face  of  aUmu. 

The  rapid  melting  of  snow  in  the  mountain  legions  causes 
great  inundations  in  south-eastern  I-'rancc  and  in  Swit/erland, 
and  Swiss  papers  daily  record  the  (lania^;Lb  done  ly  the 
floods.  The  greatest  dunsge  is  caused  by  the  Duubs,  both  in 
France  and  Siritmland.  TheRhineat'BesdrDeeanFdmieijrt 
by  6-22  metres,  reaching  thus  a  level  only  2'46  metres  lowerthan 
during  the  j;reat  inundation  of  Match  I,  1876.  Prof.  Forel 
writes  to  the  Gaultfot  L>tns.inne,  th.it  the  level  of  the  Lake  of 
Geocva  rose  on  Febnary  15  and  16  at  the  rate  of  three  milli- 
nelCHlhoetljri  ot  155  airiUintetres  in  the  course  of  two  days,  and 
he  points  oat  that  nwee  niHd  iisiags  were  noticcil  only  tl.rec 
times  in  the  course  of  the  last  twenty>nlne  )e:ir:>  iux  1^50,  ;.nil 
twice  in  iSjO),  w  licn  the  level  ui  ,e  tlailyy  ,  to  82  miliim.  a 
twenty-four  hcurs.  The  amouiit  of  water  accuraulatt<l  in  llie 
]elte  was  thus  as  lai^e  as  42,000,000  cubic  metres  in  the  course 
ofnday.  The  Lake  of  Zurich  roieat  thesamc  time  40  eenti- 
metres  In  twenty-four  hours ;  but  itf  superGoes  bdi^  seven  times 
It -,4  than  that  of  the  Lake  of  Geneva,  the  figure  .shows  a  far  kis 
accumulation  of  water,  vis.  of  36,000^000  cubic  metres  in  the 
oovne  «f  n  day. 

As  one  of  tlie  Memoirs  of  the  (leologicil  .survey,  Mr. 
Whitaker  has  just  published  a  paper  on  the  Geology  of  the 
Eastern  End  of  Bseex  (Walton  Naae  and  Harwidi).  Loog- 

mani  and  Stanfunl  arc  the  publishers. 

We  are  glad  to  hear  that  an  ethnographical  moieaB  was 
opened  at  Hdsing<bn  on  Janoaiy  24.    The  nadens  of  the 

nni!vcum  was  formed  from  collections  c\lii!)ited  at  the  t_i -nt 
llci.-<!iigfurs  ILxhibitioii,  It  contains  a  large  numl^r  of  cUdhcl 
tigurcs  representing  the  varied  ethnographical  types  of  Finlaihl 
and  their  yet  mre  varied  ooatumci,  iaterion  of  peasant's  homca, 
samples  0/  hoaaehold  faraitnie  and  tools,  of  hnntiflg  and  fishing 
iBspienicni^  ot  an|e«u  wen  vf  ne  yet  auneKMi  O0BjiiffDi%  eor 


kelian  of  <laae  Inqilcments,  &c  The  importance  of  thennnna 
will  be  wdl  appreciated  by  all  acquainted  witt  the  tatcNel 
affofded  Iqp  the  ethnography  of  Finland. 

Thk  Fmdl  An^ropological  Society  has  been  anthorised  by 

M.  Krantz  to  open  an  international  exhibition  in  the  central 
palace  of  the  Trocadero.  M.  Quatrefagcs  has  l)ccn  appointed 
Chairman  of  the  Commission.  Communicatioas  relating  to  the 
exhibition  may  be  sent  either  to  the  Sodety  in  Pari*  or  to  M. 
Gabrid  de  Mortillet,  at  the  Mufc  det  Antiquitcs  Kationales, 
St.  r.ermr.in,  Scine-et-Oise.  The  Anthropological  Exhibition 
will  be  distributed  into  a  number  of  sections,  and  several  na. 
tional  committees  might  be  established  if  necessary.  Fuither 
detaila  will  aoon  be  published  for  tbe|piidaaGe  of  intendhig 
crWbitete  or  vfaiton. 


On  Febraary  35  the  dty  anthoritiee  of  Vlen»  i 
novd  and  remarkably  interesttog  application  of  poenmatic  tnbei 

for  the  purpose  of  maintaining  unison  and  regularity  in  widely- 
separated  time-pieces.  The  inventor  is  the  Austrian  engineer 
and  dectridan,  L.  A.  Mayrbofer,  who,  after  vainly  trying  to 
solvo  the  prablen  by  aeant  of  eleetiidty,  finally  hit  vim  the 
new  system.  From  a  oentml  buean  In  the  dty,  t»ftniMWittd  with 
the  Impend  Olxervatoty,  these  poenmatic  tubes  extend  in  all 
directions,  laid  aloDf.side  the  ^-as  mains,  and  branchin;;  ofT  to  the 
public  clocks.  By  means  of  a  simple  apparatus  in  the  latter  the 
anlhorities  in  this  bureau  are  able  to  exhibit  the  tfueastraaomical 
time  on  the  dock  dials  in  all  parts  of  the  city,  a  movement  of  the 
bands  oocurriBg  ooeea  nhmte.  At  present  only  the  city  clocks 
have  been  brought  la  connection  with  the  new  system,  but  it  will 
rapidly  be  extcnJed,  uuiil  it  embraces  the  time-pieces  in  all  the 
schook,  public  institutions,  hotels,  &e:,  and  in  thoee  private 

residences  where  it  m.-iy  l>c  licsirud. 

Thk  prospects  of  coflce-cuUivation  in  Cooig  seem  to  be  some- 
whatgloeasy,  fbrweleasm  inm  a  neeent  report  Oat  the  plants 

have  not  only  had  to  contend  with  the  regular  insect  nn  l  fun* 
goid  diseases,  but  also  with  such  an  extremely  dry  !R-ason,  that 
the  drainage  of  the  country  became  very  low,  and  all  the  springs 
and  wells  nearly  exhausted.  Manyof  thecoficenmsctics  had  to 
idy  on  hand  watering  fiom  spiiiiga  and  rinlels,  and  theosaada 
of  seedling  plants  constantly  withered  and  dried  up.  The 
greatest  damage,  however,  seems  to  have  been  done  by  what  is 
described  as  "  the  planter's  old  and  impl.-ic.alile  enemy,  the  .\)7i'- 
ireckm  guadrufa"  commonly  cdled  the  borer,  the  ravages  of 
wlddi  are  as  destructive  and  extensive  as  ever ;  fjaoters  me  often 
deceived  as  to  the  presence  of  this  insect,  the  appemaneeof  the 
trees  even  when  attacked,  failing  to  convey  an  idea  other  than 
licillb.  The  revelation  at  crop  tiine,  liowcver,  convinces  the 
sceptic  of  the  insidious  approaches  and  devastations  of  the  enemy, 
which  can  be  overcome  and  subdued  only  by  timdy  and  resolute 
cxterminatioo  of  eveij  boied  calfce  tree.  The  pcriodicd  in* 
crease  of  the  insects  is  attributed  by  residents  on  or  near  the 
plantation  to  the  prevalence  of  ilry  seasons.  It  .spreaiis  nioil  in 
open  coffee  fields  in  wai  m  localities,  and  least  in  moist  and  shady 
phoes  where  there  is  high  cultivation.  With  icigHd  to  the 
lltmiUia  vastatrix,  or  leaf  disease,  it  seems  to  have  oondderably 
lessened,  or,  as  the  report  says,  disappeared.  This  is  almost 
more  than  we  can  expect,  and  as  much  as  wc  can  hojic  tor  ; 
nevertheless,  it  may  be  as  the  writer  of  the  report  says,  that  the 
disease  fa  edithig  ondcr  another  form,  "  And  may  nappear  in 
those  wdl-known  orange-coloured  spots,  for  like  other  fungi  it 
undergoes  certain  transformations.  It  is  singular  that  these 
urangc-coUiutcil  Sji-jrei  arc  ;;e;;erally  ciicircliag  the  stomala  of 
the  lower  epidermis  of  the  leaves,  ajid,"  the  writer  proceeds  to 

not 


say,  "  I  have  iband  them  even  on  leaves  of 
one  year  old.  It  is  difficult  to  conodve  how  these  q>M«s  should 
have  come  there,  whether  from  without  or  within,  the  whole  of 
the  eellnlartiMM  monad  the  spota  being  aflccledai  by  an  in> 
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tmal  disease.  It  seems  equally  difficult  to  say,  whether  the 
fungus  is  the  cause  or  effect  of  the  diseased  leaf.  As  to  reme- 
dies, these  appear  to  he  expected  rather  from  climatic  influences 
tlian  from  the  la^Kity  of  nun,  for  all  the  prapoaitioBS  yet  nude 
nuj  pcoTC  ntiifiutory  in  the  Ubontocy,  tat  me  fafwctteiMe 
nkeie  oqr  Inge  m*  b  to  be  flpcMldl  vpoa." 

The  subject  of  blight  or  disease  affeetinR  the  plants  in  the  tea 
plantations  of  India  has  been  brought  prominently  under  the 
notice  of  the  Agri-IIorticultural  Society  of  India,  a  letter 
having  been  addressed  to  the  lociety  to  the  efiect  that  the 
attacki  of  "Mlgbt  and  red  cpUer  having  beoame  of  lodi  a 
serious  nature  on  many  tea-gardens  both  in  Assam  and  Cachar, 
but  especially  in  the  latter  province,  it  i^  necessary  that  all 
possible  information,  with  a  view  of  mitigating  the  evil,  should 
be  obtained  and  nude  widely  known."  At  a  nibacqaent  nuet- 
ing  of  the  ndety  th«  lino  of  acdon  propowd,  wtijeet  to  the 
—htaiire  of  those  interested  in  the  matter,  was  to  engage  the 
services  of  an  entomolof;ist  from  England  fur  the  period  of  two 
years  so  that  he  mi^ht  have  fine  ai  d  oiipoitunities  to  observe 
and  careful  iy  study  the  character  of  the  several  kinda  of  blight 
in  their  miou  localities  ndi  olaeratiom  to  be  pablirfwd 
ondcr  the  m^icn  of  the  aocielj . 

Tub  introduction  of  the  Caroli  [CfnU.  nia  Si!i;!i.s)  info  the 
Madtia  Presidency,  a  subject  which  occupied  the  attention  ol 
dw  Agri-Horticultural  Society  of  Madras  a  few  }-ears  since,  has 
been  again  brought  bdom  the  todety.  It  is  stxoiigly  reoom- 
Btcnded  tot  cultivation  in  oountriea  taflering  front  periodical 
droughts  in  con8<i;ucnce  of  its  W.-^  rcn*?  penetrating  n  great 
depth  into  the  canh,  and  Iwcause  ot  the  large  quantity  of  muci- 
laginous saccliailne  matter  contained  in  the  podi^  so  that  it 
might  l>e  laigely  used  for  feeding  cattle,  hone%  pigi»  ftc.  It  is 
nid,  however,  tfwt  altbongh  the  seeds  eoolain  idtrogenona  de> 

mCBtS  or  flesh-making  materials,  they  do  not  possess  great- 
nutritive  properties,  and  the  seeds  beiog  small  and  hard  they 
are  not  eaiii^  aualicaMd,  and  paaa  in  their  cnide  'stall  nJi- 

gested. 

A  rscoLiAK  request  (aocoiding  to  the  Btrhmtr  Tag^att)  has 
been  made  I7  the  Society  for  Biid  Protection  to  the  Geaeiai 
Postmaster  in  Berlin,  vir.,  to  make  arrangements  so  thatfailda 
be  not  killed  by  the  pneumatic  post.  The  case  is  this:  Rom 
the  large  air-compressing  steam-engines  proceed  chimney-pipes  to 
the  roof,  \ij  which  the  required  aii  is  tucked  in.  The  power  of 
this  snction-apparatm  is  so  great,  that  both  amall  and  laige 
birds,  even  pigeons,  which  hsppCB  to  be  flying  over  the  tubes 
when  the  engine  is  in  action,  an  ta^letsly  drawn  in  and 

Taki\ .  rjj.p.iit.mity,  laldy,  to  ohscrvL-  with  ,\  Nicol's  prism 
an  uncommonly  tine  rainbow,  which  spanned  the  Oesthal  in 
Baden  Baden,  M.  Schiel  found  that  with  the  prism  in  a  certain 
position,  the  colours  disappeared  completely,  and  the  prism  was 
pretty  dark.  But  on  turning  it  through  90*,  the  bow  appeared 
again  in  all  its  brilliancy.  The  rainbow  is  therefore  j  erfectly 
polarised  l^bt  Several  rainboivs  observed  since  have  shown 
the  same  bduviour ;  tmt  apparently  only  a  very  bright-coloured 
minbow  pmcnu  dark  on  the  field  of  vision  with  the  con«!poad- 
ing  pomw  of  the  prism. 

Tub  additions  to  tiie  Zootogicat  Society*s  Gardens  Mmg  the 

past  weeK  include  a  Macaque  Monkey  f.l/ijiv.v.vj  cy>:e"io!:jn) 
from  India,  presented  by  Mr.  Thos.  Dalby  ;  a  Galapagan  Tor- 
toise (  TfJuda  dtf'h  uitofius)  from  the  Galapagos  Isles,  presented 
by  Mr.  W.  H.  Hettdersoa;  two  Uetriqg  Gulls (Zomuar^/oAM), 
Eeropean,  deposited  ;  m  ComaoB  Nvthitdi  (iinMs  ataa\  Bn»> 
pean,  purchased }  %  lUd  Xnfanw  {^im^iu  hm  in 

the  Gardens. 


SCTENTTFIC  SBRTAZS 

Ptggendtrff's  Annalen  drr  Pkysik  und  Cktmif.  Erganxung 
Band  viii.,  Stiick  2. — Researches  on  the  nature  of  the  vowel 
"clang,"  by  M.  Aucrlnch.— ( )n  the  interference  of  reflected 
light  (concluded),  by  M.  Lommel. — On  the  tension  of  liquid 
films,  by  M.  Sondhauss. — On  a  fundamental  law  in  dioptrics,  by 
M.  Moat.— On  the  conplemeataty  colovis  of  gypiuai  in  polar* 
isedli^l,b7aff.T.  XoWi. 

Mftitoria  JtUa  Sixieta  degli  Spetir0:fofisti  Italuitii,  November, 
1876. — The  piper  by  I'rof.  Young,  of  Dartmouth  College,  on 
the  displ.iceinciit  of  the  hues  in  the  solar  spectrum  caused  by  the 
sun's  Imitation  appears  here.  Prof.  Young  used  the  spectra  ot 
the  sixth  and  cifihth  orJcr;  obtained  by  a  grating  of  8,640  lines 
to  the  inch,  a  cnllimator  of  2}  inches  diameter,  and  16  inches 
focal  length  .-ttt-tched  to  the  9{  inch  C'luitorial.  The  observa- 
tions were  made  chielly  on  the  D  lines,  and  the  Ni  line  between 
them  giving  a  result  of  i'42  mile  a  second  ;  this  exceeds  the 
result  from  ordinary  observations  of  si>ots  by  0  34  mile,  and  the 
author  considers  it  a  fact  that  the  solar  atmosphere  really  sweeps 
on  forward  over  the  underlying  surface.  —  I'rof.  Tacchini  gives  a 
history  of  his  jmirney  up  Mount  Etna  for  the  purpose  of  making 
spectroscojiic  obseivalions  of  the  sun.  The  spectroscopic  and 
direct  obscr^-at ions  of  the  sun  made  a:  raltrmo  in  ( 'cuibcr  last 
appear  here,  also  the  drawings  of  the  chromosphere  for  May, 
1S75. 

December,  1876. — I-ather  .Secchi  gives  his  catalogue  of  444 
c  ilourcd  stars  with  notes  on  the  spectra  of  the  same. — Mr, 
Iluggins  contributes  a  preliminary  note  on  the  photography  of 
stellar  spectra,  tr>gc;hcr  with  a  drawing  of  the  spectrum  of 
a  Lyrx. — Observations  of  the  lunar  eclipse  of  Sep!eHib<rr  3, 
1876,  by  A.  Doma, — Observation  of  tlie  rcrse: le  at 
Palermo  in  August,  1876,  by  Prof.  Tacchini  .and  Ci.  de  Lisa. 

Morphoh^iicktt  'Jahrbuch,  vol.  ii.  part  4. — On  fostti  vertebiat 
and  teeth,  by  C.  Hasse,  dealing  especially  with  fostil  •qaatfaua 
from  the  Jurassic  and  Cretaceous  rocks.— On  the  devefopoMBt 
of  the  auriculo- ventricular  valves  of  the  heart,  by  A.  C>  BciW^I. 
—On  the  segmentation  of  the  ovum  and  limnatKm  of  (be  Uaato- 
derm  in  Calyptraea,  by  A.  Stacker.— 0»  the  nrinltlve  groove  itt 
tiie  chick,  by  A.  Ranber,— On  the  nasal  cavitwa  and  natal  duet 
of  Amphibia,  by  G.  Bora,  seventy  pages,  three  plates. 

Revut  det  Scitmes  XaturtlUs,  voL  v.,  Na  3,  December, 
1876.— Contributions  tu  the  natural  history  and  anatomy  of  tha 
Ephemeridx,  by  N,  and  E  Joly,  an  important  paper. —On  par* 
tbcnogeoesis  in  B«mbyx  mon,  by  Carlo  de  Siebold.— On  the  nia- 
tologyof  the  egg,  by  A.  ViUut,  dealing  with  theoretical  viewaoB 
the  germinal  vesicle  and  its  history.  There  arc  alio  enedlent 
reviews  of  recent  French  ioology,  botany,  and  geology. 

Ztitstkrift  fiir  wissenschaftliche  ZmLi^u,  vol.  xwii,,  part  4, 
1876. — On  the  anatomyoi  the  Ophiuroid,  Ofliuh.'a  ;;>.'(.,  by 
H,  Simroth,  seventy  pages,  five  plates.— On  the  structure  of  the 
brain  in  Arthropods,  a  memoir  describing  the  brains  of  Afii 
mdli/ua,  GryUus  (ampestris,  Gryllotalpa  xmlgaris,  Catahu:  viol., 
and  Astacut  fuviatilU,  by  M.  J.  Dietl,  of  Innsbruck,  thirty  pages, 
three  plates.— On  the  transidnnatioo  of  the  Mexican  Axolotl 
mto  AmUyalMia,  bf  Ifaiie  v.  ChanvlB. 

RtaU  Istituto  Lomhiir>L<  Ji  .  •  c  /:  i''.7v,  Kendicontl,  vol. 
X.  fasc.  I. — On  Arabic  money  in  the  numismatic  cabinet  of  Milan, 
by  M.  Chiron.— On  the  coordinates  of  points  and  of  lines  in  a 
plane,  ami  of  points  and  planes  in  space,  by  Nf.  Casorati. — On 
two  meteorological  instruments  invented  by  Angelo  Bellani,  by 
M.  Cantoni.  -On  special  cases  of  anencephalv,  with  observations 
on  their  etiology,  by  M.  Sangalli.-  On //f'/'«i'«Mijr/Vvj«/H  -Uis 
(Lev),  a  parasite  of  the  leaves  of  the  vine,  by  M.  Pirotta, — On 
the  phenomena  wUelt  tccQmpaiiy  the  — penaiiMi  «f  Uqaid  itugt* 
by  M.  Cintolcsi. 

Jommal  de  Phystqut,  February. — On  a  property  of  an  deebl* 
fied  sarboe  of  water,  and  on  the  pobuiaatum  of  the  dectrodes, 
by  M.  Liramann,  — On  the  phenomena  of  indiKtioa  (caa«- 
cloded),  by  M.  Monton,— Comparative  pitches  of  soonds  given 
by  various  metab  and  alloys,  by  M.  DechaiBe.- Eapeiimeatiof 
M.  Ch.  Lootcns,  S,L— The  movemente  ef  tiht  aifiiarcolunm  in 
sonoirons  tabes,  bv  M.  van  Tiicht,  SJ.— Hii  4iectrie  proper- 
ties  of  sodium  and  potaMi— I  at  dinicnt  tampeiatnrai^  Iqp  NK. 
Naocari  and  OeUati. 
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SOCIETIES  AND  ACADEMIES 

London 

Royal  Society,  Febroarjr  8. — "On  the  Hindoo  Division 
of  the  Octave,  with  some  Additions  to  the  Theory  of  thcjiigbcf 
Olden,"  by  R.  H.  M.  Bosanquet,  Fellow  of  St  John's 
Oxford.    Comamiicated  by  Ptof.  Henry  J.  S.  Smith,  Sa< 
Professor  of  Geometzy  in  the  University  of  Oxford. 

Attention  has  been  recently  directed  to  the  remarkable  divi- 
tion  of  the  octave  into  22  intervals,  employed  by  the  Hindoos. 
The  paper  commences  with  a  slight  account  of  the  Hindoo 
•eahs a*  thm  derived.  It  is  then  remarked  tliat  our  be<t  way 
to  a  *m1  analysis  of  this  music  would  be  to  !>tudy  the  syittem  of 
23  and  compare  the  ncolta  with  those  actually  obtained  by  Hin- 
doo musiciatu.  Tlw  mathodi,  which  have  been  employed  in 
the  writer's  former  paper  on  the  tnbject,*  are  then  extmded  to 
the  higher  otden,  wnich  have  not  been  before  thoroughly  dis- 
eosstd.  The  system  of  22  is  a  system  of  the  Moood  oraer,  and 
the  nature  and  pecnliarities  of  such  ayiteou^  and  of  the  ajntem 
of  33  in  particular,  are  disctissed. 

A  classification  of  systems  of  the  higher  orders  according  to 
dieir  mode  of  forming  third*  is  advanced.  If  the  .sy.stem  be 
■riaaged  in  successive  series  of  fifths,  ditfcring  by  one  unit  in 
pitch,  then  the  nstcm  is  laid  to  be  of  claia  if  the  third  of 
any  note  is  in  the  Mriae  *  units  below  that  wfakb  oontaiBS  the 
noteitad£ 

Theqntemef  ssiediomtobeor  dieMCOQdciderand  first 

class. 

A  sjrstem  of  34,  also  of  the  second  order  and  fbst  class,  is 
pointed  out  as  being  of  considerable  excellence,  even  from  a 
modern  practical  point  of  view. 

It  is  shown  that  in  ^yntcnis  of  the  .second  Older  and  first  class, 
modulation  through  a  iliirJ  cannot  be  regaidcd  as  eqnivaknt  to 
modulation  through  any  numUcr  of  fifths. 

The  notation  is  extcivlf!  t  j  systems  of  the  rth  order. 

The  subject  of  the  tiaiuformations  of  the  generalised  key- 
board is  then  entered  upon.  It  is  remarked,  in  the  firnt  instance, 
that  any  form  of  arrangement  whatever  can  he  constructed  by 
rearranging  a  supply  of  keys  of  the  ordinary  p.a' terns. 

The  problem  of  inversion  is  then  solved,  and  it  is  shown 
under  what  circumstances,  by  simply  invcning  the  succession 
from  end  to  end,  a  key-board  can  be  obtained  in  which  rise 
COrrcs]>onds  to  fall  of  pitch,  and  fUe  versA. 

The  general  transformation  of  the  rth  order  'la  then  investi- 
gated, and  a  rule  is  given  by  which  the  key-bonid  of  the  rth 
order  can  be  arranged  with  the  ordinary  key*. 

This  rule  is  then  applied  to  the  eoaatmction  of  the  key-liosrd 
of  the  second  order,  .tnd  a  diagram  is  given  of  a  portion  of  a 
key-boaid  so  arnuiged.  Systems  of  tlie  second  order  and  first 
dass,  such  as  the  systems  of  22  and  34  above-mentioned,  can 
becoBtrollcd  irith  facility  by  means  of  this  arrangement. 

Febnuny  15. — On  Crookes's  force,  by  G.  Johnstone  Stooey, 
F.R.S.,  and  Richard  J.  Moss,  F.C.S.— This  paper  is  a 
preliminary  report  of  an  e3ti>crimental  investigation  of  the 
theory  of  Crookes's  radiumcicr  proposed  by  Mr.  .Stoney  in 
the  PhUmophital  Magazine  fur  March  and  April.  1876.  The 
term  "  Ciookes's  force  "  is  employed  to  designate  the  reaction 
whidi  comes  into  play  between  the  blackened  disks  of  a  radio- 
meter and  the  walls  of  the  exhau&ttd  chamber  when  a  diOerenee 
of  temperature  exists  between  them.  The  authors  have  sought 
to  determine  qoantitatively  the  relation  of  the  force  to  the  tension 
of  the  leaidiuu  gu,  and  the  influence  of  variations  in  the  disUnce 
taetmcB  the  reacting  surfaces.  For  this  purpose  they  employ  an 
apparatus  in  which  a  blackened  disk  of  pith  can  be  placed  at 
any  reouired  distance  withiB twelve  oentimetres  from  a  delicately 
suspenoed  disk  of  thitt  miooscope  glass.  The  pith  disk  is 
heated  by  projecting  on  U  the  image  of  a  uniibrmly  illuminated 
aperture  in  a  metallic  screen.  The  relative  magnitudes  of  the 
force  arc  estimated  by  determining  the  distance  to  which  the 
glass  disk  is  repelled  in  a  given  time.  It  is  sometimes  difficult 
to  distinguish  between  the  eftets  of  convection  currents  and 
those  of  Crookes's  force.  It  is  certain,  however,  that  when  the 
tension  of  the  residual  g««  ia  as  ranch  u  five  mHlinietrcs  of  mer- 
cury there  is  a  Crookea's  reaction  through  a  space  of  at  least 
ten  millimetres. 

At  distances  of  from  twenty  to  eighty  millimetres  the  very 
feeble  lu  rce  .icting  on  the  glass  disk  seemed  to  vary  about 
biversely  as  the  tension.  It  appeared  to  be  nearly  independent 
of  the  distance  when  the  *' ' 


At  distanees  of  five^  ten,  and  twenty  millimetres,  the  force  on 
the  swingles  disk  made  some  approach  to  varying  at  each  ten- 
sion iavene^  as  the  distance.  But  so  fiu  as  ntay  be  judged  from 
measures  01  such  exceedingly  feeble  forces  there  is  a  sensible  de> 
viation  from  this  law  at  most  of  the  tensions.  Moreover  the 
observations,  taken  as  a  whole,  seem  to  suggest,  in  conformity 
with  the  dynamical  theory,  that  the  law  changes  with  variations 
of  dtt  -it). 

Linnean  Society,  February  15. — I'rof.  Allman,  I".R.S.,  pre- 
liident,  in  the  chair.— Ml^sis.  \V.  Bunin,  E.  L.  (ia  dner,  Pn.f. 
W.  Harrington  (of  Michigan,  L'invLr>ity.  L"  S  ),  J.  \V.  S. 
Meiklcjulin,  the  Kev.  F.  Stobb?,  and  Sir  Ciiarles  W.  Strickland, 
l!Art.,  were  elected  Fel!uw<:. — There  uas.  exdibited  under  the 
niicro5>.u|  e  Ky  -"^'r.  Arthur  Lister  'he  plasuKidiuni  uf  one  of  the 
lowly  ort;.uu*ed  Myxomycet;e.  This  protoplasmic  nus«  demon- 
iiialtd  tlie  peculiar  amu>boid  movements,  and  the  occasiaii  tj.ive 
ri^e  to  an  animated  discussion  on  its  conlcftcd  animal  or  \'  t;e- 
talile  nature.  Two  botanical  iiaj'crs  were  read,  the  {\iA  mi  ;Iie 
rootstock  f>f  Jra.xiiita,  Sm.,  by  Mr.  John  iJuch-Tiiii  ; 

the  stconil  on  tlie  .Mgx  colh'rtcd  at  K<Mlri;;ue2:  during;  the  Veii  is 
Transit  Kx(w;dition,  1874,  by  I'rof.  Dickie.  The  M.*rauia  is 
chiefly  found  in  the  northern  ]>art  of  New  Zealand.  The  Mat>- 
lics  use  it  a^  foo,l,  but  do  not  cultivate  it  sy-tciiiatically.  'I  hey 
s.iy  Sli.i;  \vlu-:i  it  is  smashed,  the  ;>:cccs  liir  r.dion  tJie  i^r.  imd 
-Sprint:  u;)  I'rccly  ami  thus  it  has  incieaied.  .\t  Wellmjjton,  wlicrc 
transfjlantcd,  it  ^jrows  luxuriantly  when  piaceil  in  rich  damp  soiL 
Mr.  liuchanati  liai  no*  studied  its  nioJe  ol  growth  ;  he  con- 
siders the  rootstock  as  resenililin^j  a  ^caly  Imil)  more  than  a  fcni 
rhizome,  and  likens  its  propa^;  iiion  to  that  of  the  p;-itato,  ihoi:  ;Ii 
nioditicd.  Its  growth  is  vciy  >V>v; ,  hence,  |  i>i|i.:lil>',  iis  sc-u  I'y. 
The  fresh-water  .Mf^xof  Umir^^uc/  point  in  an  A-iaiic  d  itcuon, 
none  are  .Xfric.^n  species,  whi  e  xjmc  have  ratiier  a  worlJ-wide 
diitritmtion. — The  .Secretary  read  a  noti- .m  a  new  exam|)le  of 
the  riiyllodocid.c  (Aiuniis  ro,::),  by  Dr.  W.  C.  .Mclnto.>h.  This 
marine  worm  v.'as  obtained  at  .Si.  Amlre^s.  It  is  \  \  inch  Ion;;, 
with  tcUtivcly  liroadish  bo-iy,  Mu.H  siu  ir,  au.i  sin  ill  i-w  ^ 
head  and  b<Kly  it  is  sLxihed  and  spcckldl  wi-ii  j  -ik,  which 
mert^es  into  a  yellow  band  Iwr.ind. — .V  coiiiiminlcatiu:!  w  is  reui 
on  deci>-Aca  anemones  (.\ctinana)  dredged  from  on  board  the 
ChalUng^r,  with  a  description  of  certain  Pelagic  surface  swim- 
ming "ipccics,  by  Mr.  H.  N.  Musclcy,  late  naturalist  to  the  .-ibv.ve 
expedition.  The  occurrence  at  great  dejitlis  uf  rciTCiiTnlativcs 
of  ordinary  shillow  water  f  ims  of  .Ai-tmia  ii  of  pro^jiin.l  iii- 
tcrc-sl.  A  .>i]>ev.ici  of  1.  lw,uii>:  1.  from  (i03  la' lioms,  his  under- 
gone but  trilling  iiio<Jilic.'Mi  jii  Irotn  the  liUural  lurai.  The 
Ceriiti.Oiur,  from  2,750  fathoms,  is  dw.ufed,  Iml  uiKommonly 
like  it? '-hore  brethren.  Thus  it  ,^pi^clr^  one  kind  is  fouiu!  iu 
slialluv.  wati.r  at  the  Fhilijipincs  uniier  the  full  giarc  ot  ti  e  tro- 
pical »uii,  while  another  specie*  of  the  s.une  geiiUi  exists  a'  three 
miles  dci>tli,  where  solar  rays  never  peiietr.it.-,  aini  the  water 
keeps  at  flic/ n^;  point.  The  fact  ot  the  iVe|.-sea-.\!i  rn  jh'js 
retaining  vivid  coluiiring  in  their  dark  watery  aboJe  is  a  p  lint  of 
.s|ieci.al  value  as  connected  with  certain  other  ^;etioralisri  ':i5. 
The  new  f;cnus  l\-m!-:nrn!<>r/  'iiis  likewise  possisses  iiiteics'  h  jth 
on  account  of  being  a  near  ally  to  certain  uf  the  simple  di  -c  <id 
turals,  and  of  [U  having  the  largest  stinging  cells  (ncmatocv  .1  ■)  yet 
recorded.  .\n  extract  of  a  letter  on  the  marsupitl  pouch  oi  the 
liandicoot,  by  Mr.  R.  D.  Fld^gemU*  was  briefly  advened  to  b/ 
the  Secretary. 

Chemical  Society,  Match  l.— Prof.  Abel,  F.R.S.,  pre* 
sidcnt,  in  the  chair.  Prof.  L.  T.  Thor^>e  delivered  his  lecture 
on  "  The  theory  of  the  Bunsen  lamp."  The  speaker,  after  some 
preliminary  remarks  as  to  the  great  value  of  this  instrument, 
both  to  the  sciencitic  chemist  And  aUa  in  the  arts,  gave  a  short 
dc.-cri;ilion  of  the  lamp  and  proceeded  to  show  the  principle  on 
which  It  .ic;cd.  ITie  gas  issuing  from  the  jet  dr.iws  in  air 
throiij;li  the  holes  in  the  side,  and  l)CCom«'5  mixed  «  ilh  ii  in  the 
tuhe,  the  amouiit  of  air  being  about  2  to  2\  tiiii:s  the  volume  of 
the  gas,  aiu!  as  it  burns  on  an  average  So  litres  of  gas  per  hour, 
as  much  a^  250  hues  of  the  mixed  gases  pasi  through  the  tube 
of  tile  la  i;p  ui  li  .i;  space  of  lime,  .\fter  having  skrtchcj  the 
projjr'j  .s  ul  the  niixiure  t'f  ^^li  and  air  up  the  lube,  atteiitian  was 
directed  to  the  tlame  itsclt,  which  is  hollow,  and  contains  a  large 
intt  rnal  space  of  the  uuinflaincd  j;ascaus  mixture.  As  it  has 
Ijccn  found  that  n  mixture  of  gas  with  Uss  th.'.n  3i  limes  i  4 
volume  of  air  will  not  burn,  it  is  only,  thciciurc,  w' cn  it  n.ce  s 
with  an  additional  su|  :i!y  ol  i.>\vj,'cn  from  tlio  surroundm^'  air  that 
comiiustiuii  ocLui-,.  I  coi,;pu5i!ion  of  the  gas  in  the  tulie  and 
in  varioiurgarts  gf^eflKM^was  then  studied,  and  the  probaUe 
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to  the  dilution  of  the  jjas  by  the  iiilrogen,  ttie  i.\iii,ition  of  lumini- 
ferous  material,  and  the  depression  of  temperature  produced  by 
the  dilating  gaae^  •whuBitMaw,  Quboateogiidc^  and  a^ous 

vapour. 

Meteorolo^cal  Society,  February  at  - Mr.  H.  S.  Eaton, 
M  A.,  presi.lenf,  in  the  chair.—Williiim  A<lam«,  Thomw  Illack, 
Robert  \V.  .\lunro,  and  R.  Howie  Wallcotf,  M.D,  were  elected 
Fellows;  and  Mon*.  U.J.  Leverrier,  Director  of  the  Obscrvatoire 
National,  Pari*,  an  honorary  meml  er  of  ihe  nociety.  — The  Pre- 
sident gave  an  inaugural  address.  After  referring  to  the  various 
thettries  adranced  to  account  for  changes  of  climate,  he  observed 
that  in  drawing  deductions  from  a  long  series  of  observations  of 
the  tempcraiare  of  the  air,  it  is  important  to  ascertain  whether 
the  conditioos  of  the  surrounding  district  have  altered,  otherwise 
changes  in^reality  due  to  local  causes  may  be  erroneously  assigned 
to  secular  variation.  The  climate  of  I.ondon  hat  ibia  been 
modified  by  the  consamptton  uf  fuel  and  the  vait  popnlation. 
He  estimated  that  the  heat  developed  from  the  present  annual 
consumption  of  5,000.000  ton*  of  coal  on  the  metro)>olitan 
fcgiitration  area  of  tiS  square  miles,  and  from  allothnr  artificial 
■mnrers,  would  suffice  to  raise  th«  tenperalnre  of  a  stratum  of 
air  100  feet  in  depth  resting  00  that  area  a*'}  evoy  lionr.  The 
ciTevt  of  Ihe  growth  of  the  population  of  LondoB  inm  900^000 
at  the  commenoemeBt  of  the  ccntnry  to  3, 500,000 at  tbe  present 
time,  and  of  the  still  gre-iter  increase  in  the  conipaislifeooinamp- 
tion  of  coal  was  manifested  by  the  liseiaUieaTenBe  temperature 
of  the  air  at  the  Ro^  Oheewatcty,  Gttensrich,  which  place  was 
year  by  year  becoming  more  surrounded  by  a  network  of  houses 
and  population.  For  this  reasim  Greenwich  was  not  a  suitable 
place  lor  a  Meteorological  Observatory  of  the  first  order. 
Mr.  Eaton  subsequently  nrferred  to  some  of  the  practical  difTi- 
cullies  experienced  in  pursuing  the  study  of  dynamical  mcteoro- 
'oE7- — The  following  papers  were  then  ttaAi — Baromeiiical 
and  thermometrtcal  clocks  for  registering  mean  atmospheric 
pressure  and  tcmperatuTe,  by  WiUiam  F.  Stanley  ;  solar  thermo- 
radiometer ;  and  oa  an  improvement  in  miaifflnn  thenaometers 
lor  tctntttkl  ladialiaB,  fay  JaiMi  J.  Hicka. 

Anthropological  laatltttte,  Fefaniiy  a?.— Mr.  Jobn  Evan*, 
ir.R.S.,  president,  in  the  chaiK— Mr.  A.  H.  Keihl,  was  elected 
a  nMmber.—Mr.  M.  J.  Walhoue read  a  pqw  on  Mm-anmicfaini 
rade  stone  noaaawnta.^  Adverting  to  the  extravagant  widdica  1 
Diacoalhn  Iteoriei  formerly  connected  with  nmditbic 
.  ha  ofaWfTcd  tbnt  perhaps  at  present  specalaUHl  had 
gone  to  another  extreme  in  rcfustag  to  sen  in  then  nmf  purpoMs 
other  than  sepukhnd.  In  dua  paper  he  addwxd  example*, 
maaj  finm  hit  own  obMrvatioa  of  caimi^  croinlechip  torbtOMM, 
■tone>«ircIc%  and  other  mepli^  which  he  eonaideted  could 
not  have  been  eoanected  with  barhib,  and  he  advocalcd  the 
non-scpalchfal  ialaition  of  open*ridcd  dofaaeN  audi  ai  Kiticoty 
HotttOt  ihoae  at  RoUi||ht  aod  Dicwitawnloa,  eomparing 
them  with  •iatilar  itnKtuMS  now  aicd  hi  Indm  aa  lade  temples 
for  iacied  ttoaea  aadhMfn.  The  paper  condaded  with  aome 
ohMmtion  on  •tan^weiahip^  especially  aa  now  pnelised  in 
ladla.  Maiqr  exining  inilaaccs  were  dcioibad,  and  passages 
quoted  from  daaiic  awioiai  denoting  its  prevalence  hi  antiquity. 
Some  speculation*  WCI*  llao  farought  forward  as  to  the  causes  of 
rough  stones  having  bean  lo^quently  taken  for  objects  of  wor- 
ship. CoL  A.  Lane  Fox,  Mr.  Hyde  Oarfce,  the  Prctidcu^  and 
others,  took  part  fai  the  diacusrion. 

Entomological  Society,  J.muary  17.— Annivcrsaiy  Meeting. 
— Sir  .Sidney  .Smith  .Saunderj,  C.M.G.,  vice-president,  in  the 
chair. — An  abstract  of  the  treasurer's  account  .nnd  the  Report  of 
the  CouncU  for  1876  were  read. — The  following  were  elected 
members  of  council,  vi/.,  Prof.  We&twood,  Sir  Sidney  S. 
Sanndei!:,  and  Messrs.  H.  W.  Bates,  Champion,  Dunning, 
Glut,  Mcldola,  Stainton,  Weir,  Douglas,  E.  Saunders,  Rev.  A. 
li.  Eaton,  and  Rev.  T.  A.  Marshall. — The  following  officers 
were  elected,  viz.,  Prof.  Wtstwcod,  president,  J.  Jenncr  \Vcir, 
treasurer.  Rev.  T.  A.  Marthall,  libiarian,  and  Mes.<>rs.  F.  Grut 
and  R.  Mcldola,  secretaries. — The  presideiit,  in  consequence  of 
an  accident,  was  prevented  from  attending,  and  the  delivery  of 
his  address  was  unavoidably  postponed  till  the  next  meeting. 

February  7.  — Prof.  Westwood,  president,  in  the  chair. — W. 
Denison  Roebuck,  of  Leeds,  was  balloted  for  and  elected  a  suh- 
scnber.— The  president  nominated  Messrs.  J.  W.  Douglas,  J.  W. 
Dunning,  and  it.  T.  Stainton  as  vice-presidents  for  the  ensuing 
vear.— The  president  delivered  the  address,  postponed  from  the 
Mst  meeting,  on  the  progress  of  entomology  during  the  past  year. 
—Mr.  F.  £ond  exhibited  a  specimen  of  Ihe  North  Ameticsa 
hiWerfly,  ZHttMu  Artk^m^  taken  in  September  last  near  Has- 


sock's ( iate,  Sussex,  bting  the  third  specimen  taken  in  this  country. 

The  preside rit  exhilnteil  a  specimen  of  ^he  singular  butterfly 
Ithulauttii  I.iJiUrJ.ihi,  Atkin'on,  frt  ni  Itliotin,  lie  also  read  a 
letter  which  he  h.id  received  from  Haron  v.  0>ten  Sacken  re- 
ferring ti)  hi.s  |-ape-  on  the  Dipterous  ij-nus  Srstro/nis,  published 
in  the  li.'it  p.irt  of  the  Tranuii  !wns  ol  the  .S'lciety,  in  which  he 
ha<l  .st.-itcd  th.it  a  spi'cies  in  Naul  {S.  cruJelii)  had  been  bred 
frnm  .1  o  cf,  ,n  rcicmtiling  thit  o(  Limiia^dfi,  and  pointing  out 
t'  .T!  .S-  (J  niiutr,  the  common  S|>ecies  in  the  United  .State?, 
had  liccn  l;rrd  (rom  the  cocoon  of  Limncod(s  hyaiinus,  and  was 
a  rem-irk.iljlc  in.<,t.inoe  of  community  of  habit  among  in.sects  of 
the  same  i^cnus  in  f.^r  ilist.mt  re^ion^- — The  president  read  some 
rcm.iil  li.id  n  cnved  from  Ernest  Olivier,  of  Monltna, 
re-spectinj;  insects  ol  the  Dipterous  genus  Bambylius,  frequenting 
the  nest.s  of  a  l)ee  of  the  (;<-'iius  Anthophom,  at  Pompeii. — Mr. 
^fcI..•lchl.-ln  exhibited  a  cise  of  a  Lcpidoptcrous  larva  s-nt  by 
Dr.  KiiV,  of  Zanzibar,  who  h.id  founfi  it  on  a  speciesof  Mimcua, 
He  con.suiered  it  to  be  allied  to /'nr^c  and  Oft-i-fKUS  ;  and  it 
was  remarkable  on  arcoiint  of  it';  f.irm,  which  liore  a  striking 
resembhince  to  tli.^t  of  a  flattened  //c  i.t.  It  ."ij  p  am!  to  be  con- 
structed of  a  su' .'it.T.ncc  resembling nru  /i/,  wi  h  a  snioo;b, 
whitish,  external  coating.  —  Mr.  C.  O  VVateiliousc  exhibited 
s  unis  remarkable  varieties"  of  British  Lepid  ipter*,  vii.,  CAryso- 
fi::<.f!Ui  ph!r<ii,  Pohcmniiitus  .-tifonis,  I'.  .\U\ii,  and  A^otis 
t.\,.'  ini.!!i,»!ir. — Dr.  Kuchanan  White  furw.iriini  .in  extract  (rom 
the  MiUiiai  Kxamiiu-rol  December  21  li-t,  tont.iinint;  an  account 
by  Dr.  Tilbury  Fox  of  an  cMr.iD-  l.n  iry  c.a>e  ol  "  I'ruriiU"," 
which  afflicted  every  mcmlicr  of  a  famny  and  hoiiNchnlii,  includ- 
inj;  even  the  dog  and  cat.  A  sf  ccimrn  of  the  insrct  caiising  it 
had  been  submitted  to  Dr.  Ctibbol.:],  who  h.^d  f  riuicunced  it  to 
be  a  species  of  Triw; vhich  w.is  iK-licvrd  by  Dr.  l  ux  (o 
have  origin.ntcd  from  Lcrlain  (.laiits  in  tht-  i,'ar  Icn,  and  tliat  tlie 
cat  and  din;  wh.ch  :ip'|>carcd  to  have  b'-tn  the  hLst  affccleil,  wi're 
.itjents  in  convcjiti^'  tbc  parasites  to  the  hum.in  racmbcrs, — The 
till  (iiviriL;  pi)  cri  were  read,  viz.  : — Notes  on  the  Afr  can  Situr- 
in  tlic  collection  of  the  Rnyal  Dublin  Society,  by  W.  F. 
Kirby. — Descriptions  of  new  yciur.i  atid  species  of  rhytophat;ous 
beetles  btlonf;in(j  to  the  family  (  »_)/,'t\v/>/jii//./V,  together  with 
diapioses  ami  rcmarksoii  i  rcvi  lusly-describctl  gencrj,  byjoicph 
-S.  lia'y  - -t*cscri(  tioiis  ol  new  s[)ccic5  of  Phytophagous  beetles 

bclor.i_irip  to  the  family  Am /';,■.',';</■•,  includlUg  a  OKWetWpH  Ol 

the  (^cr.ui  J.ui!:.-I/ii!,  by  Ji-'scph  S.  Daly. 

Physical  Society,  February  17. — Prof  W.  G.  Adams,  vice- 
presidrnt,  in  the  chair. — Mr.  T.  \V.  Philips,  C.  E.,  was  elected  a 
member  of  the  society. — Prof.  Guthrie  exhibited,  for  Mr.  C.  J. 
Woodwani,  an  a[  paratus  lie  has  deviscH  for  showing  to  an 
audience  the  i-.Urli  rcncc  of  transverse  waves.  A  light  frame, 
capatde  of  moving  in  a  vcilii  al  (Lint-,  carries  a  horizontal  strip 
of  tin  aliout  two  leet  in  leni,th,  cut  in  the  form  of  the  ordinary 
sine  wave,  and  which  support*,  by  means  of  a  roller,  a  light 
wooden  block  carrying  an  ink  recorrier  in  front  of  a  sheet  of 
paper.  This  block  >lide»  in  a  venical  slot  in  a  piece  of  wood, 
which  can  be  moved  horizontally,  snpr.orted  by  a  roller  on 
another  similar  strip  of  tin  fixed  parallel  to  the  tir^t,  and  verti- 
cally Wow  it.  The  movalile  frame  rests  on  a  c  i^lor  attached  to 
this  b!(:.:k  If  the  relative  positions  ol  the  waves  I'C  now  varied, 
and  the  blocks  movci'  along  them,  the  path  tracc-  l  by  the  ink 
recordtr  will  represent  the  wave  due  to  thtir  comtiiaatiun.  Mr. 
S.  P.  Thompson  exhibitid  some  galvanometcri  in  the  form  of 
roat;ic  lantern  slides  which  he  has  arranged  for  exhibiting  their 
indicition.s  to  an  audience.  The  instruments  are,  however,  only 
capable  of  indicating  conipaialively  powerful  currents,  and  he 
hopes  to  succeed  in  arranging  forms  of  greater  sensitiveness. 
The  index-needle  is  usually  formed  of  cardboard,  and  two  small 
steel  needles  are  attached  to  it  parallel  to  its  axi<.  It  is  pivoted 
lightly  between  ;;lass  plate?,  and  influenced  by  the  current  travers- 
ing colls  of  w  ire  placed  beyoiKl  the  circle  in  which  it  rotates.  The 
best  ctTecis  were  obtained  by  means  of  two  curved  elcctro-mag- 
ncis  surrounding  a  small  steel  magnet,  but  this  form  is  inappli- 
cable to  quantitative  deterinicationii,  on  account  of  the  residual 
magnetism  of  the  iron  cores-  A  gold  leaf  electroscope  formed 
on  this  principle  was  capable  of  detecting  very  small  charges  of 
statical  electntity. — Mr.  Wilson  then  showed  an  arrangement  for 
exhibiting  convection-currents  in  heated  water.  It  consists  of  a 
small  glass  cell  with  parallel  sides.  In  the  base  of  the  wood  dividing 
the  sides  is  cut  a  slight  depression,  to  expose  a  brass  tube  which 
traverses  it  horizontally,  and  is  open  at  one  end,  while  the  other 
is  bent  at  right  angles  and  connected  with  a  flask  containing 
water.  The  brass  lube,  where  it  is  exposed  in  the  cell,  is  lar^ 
nonded  with  •  jellf  fonotd  of  ftiaUae 
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and  the  cell  is  filled  with  water  and  projected  on  the  screen. 
When  the  tube  is  heated  by  boiling  the  water  in  the  flask,  the 
jelly  IS  liquefied,  and  the  liberated  coluuiinj,- matter  rises  in  the 
water,  showing  the  direction   of  t)ie  heated   current. —  Prof. 

Guthrie  exhibited  an  iirr.i:i,;tttittit  lie  lias  been  using,  witli  a 
view  to  determine  the  v.ii>i  iit  •.rii-.ion  nf  water,  and  ex|>laincd 
the  difficulties  lo  which  mkIi  a  ilttcrinination  is  liable,  and  the 
manner  in  which  his  apparatus  has  so  far  failed.  It  wa-s  shown 
that  a  cry&lal  of  alum  ur  a  i-,itui.Hril  solution  of  sal:,  wl.cn 
introduced  into  the  'IDrriceilian  vacuum,  depresses  the  mcicu- 
rial  Column  k-is  than  pure  water,  whereas  a  solution  of  bize,  gun^ 
araliic,  or  any  colloid,  deprcs.>iis  it  to  precisely  the  same  cvtriit. 
It  thus  jic.ir*  that  water  in  it.s  different  slates  of  coaibinatiun 
has  dilferent  vapour  densities,  anil  their  determination  requires 
an  arrangement  in  which  the  several  subit.uiccs  can  be  easily 
introduced  into  the  Torrii  ellian  vacuum,  and  very  klight  chanj^cs 
of  the  Itvel  of  the  mercurial  column  can  Ive  asceitaincvl.  I'rof. 
Gnthnc  has  lx;en  employing  a  U-tube  thirty-three  inches  loojj, 
one  extremity  of  which  is  bent,  and  terminates  in  a  capilhiry 
opening,  and  a  bulb  is  formed  at  the  U-bcnd.  If  the  substance 
under  examination  be  iulruiluced  at  the  oi>cn  end  after  the  appa- 
ratus has  been  hlled  with  mercury,  inverted  and  the  superfluous 
metal  escaped,  the  mercury  expelled  through  the  capillary 
openioK  will  ^ive  a  measure  of  the  amount  of  the  dcjircssion. — 
I'rof.  McLf'.'d  suggested  a  modification  of  this  firm  of  appa- 
ratus.— Prof.  Guthrie  then  .showcil  the  manner  in  which  elec- 
tricity is  distributed  on  non-conductors,  such  as  the  plate  of  an 
electrophorus,  by  placing  it  for  a  given  time  beneath  a  point  con- 
nected with  a  cli.irticd  l.L-ydcn  jjir,  and  sub>cijui-iiily  >i  rinkling 
a  mixture  of  sulphur  and  litharge  over  it.  It  was  shown  thit 
the  diameter  of  the  circle  formed  below  the  point  after  the  super- 
fluous powder  had  been  remuvcd  is  not  purely  a  function  of 
the  distance  between  the  point  .in!  'he  j  I'c,  but  is  mainly 
influenced  by  the  conductivity  of  the  m.iti  ri.il,  and  further,  that 
if  the  (■(  iiit  Ije  <liti:ctcd  oljliqii<.-ly  toward.s  the  plate,  the  circle 
forrocil  IS  very  slightly  clipt'ci!,  Ini:  the  cli|Hicity  i>  in  no  degree 
proportionate  to  thr  oMii  ui  y  of  the  j'Oint  ;  and  finally,  he 
showed  that  if  the  n  i  i  liuuIuc  :ng  plalc  of  an  electrophorus  lie 
writiLH  u,'»  n  .t  mtrtnl  .ii'.d  siuinklcd  with  the  above  mixture 
of  tul[ihur  and  lahaigc,  the  turiner  or  latter  adheres  according 
to  the  nature  <■(  the  niet.d  um-c*,  and  he  sug;gestcd  that  Mjir.c  such 
arrangement  mi(;bt  be  employed  as  a  kind  oi  eJectxical  touch- 
SCaoc  fttT llil1ffilltiliatilt£  between  ceilain  Difftwit, 

EDIMilkl'.lt 

Royal  Physical  Society,  I'ebruary  21. — R.  II.Traquair, 
M.D.,  president,  in  the  chair.  —  .\  i>ai)er  was  rcid  by  Dr.  Tra- 

3uair,  on  the  structure  of  the  lower  ja^v  m  Kh:i^'Ji'psis  and  A'Ah^ 
us.  He  stated  that  he  bad  ascertained  that  the  detached  bone 
hitherto  considered  to  be  the  prcmixilla  of  J\hiioJi>tsii  ytts  xn 
reality  the  dentary  clement  of  the  lower  jaw.  This  bone  shows 
one  large  laniaiy  tooth  at  its  anterior  extremity,  behind  which 
the  margin  is  set  with  a  series  of  small  teeth  of  uniform  size. 
Ci.i:i|  letc  specimens  of  the  mandil.le  of  A  ';.;  show,  how. 

ever,  licsides  the  hirge  tooth  in  front,  several  others  placed  at 
intervals  hcliind  11,  and  internal  to  the  range  of  small  teeth. 
The  qucitiun  was,  therefore,  what  had  become  of  the»e  other 
laniaries  in  cases  where  I  he  dciitary  bone  was  found  detached. 
An  explanation  of  this  was  afforded  by  an  invtstigat  on  it.to  the 
Btructiire  of  the  lower  jaw  in  the  closely-allied  A'Ai-..  - /us.  In  thi> 
gigantic  form  the  deiitaiy  element  of  the  mandilile  is  conformed 
jii    .13  :ii  A'A:i^,ii'/ii-s,  la'ge  tooth  in  front,  the  rest 

of  the  niargm  hting  occupied  only  by  smaller  ones,  the  remain- 
ing laiiiary  teeth  being  borne  by  sepaiate  internal  denlary  pieces 
articulated  to  the  inner  side  of  the  dentary  proper,  and  of  course 
liable  to  be  disper-u  1  .ind  lost  in  cases  where  llic  elements 
of  the  lower  jaw  bad  bccosiic  detached  from  each  othur  before 
their  entombment  as  fossils.  Analogous  accessory  lionrs  be.iring 
the  large  teeth  of  the  lower  jaw  had  previously  been  known  to 
exist  in  the  dendrmlont  holies  of  the  Old  Red  Sandstone.  As 
regr.rds  the  true  prcmaxilLi  o(  Khizi}dopju,  it  was  ascertained  by 
l)r.  Traquair  to  I'c  a  very  small  bone  articulated  to  the  front  of 
the  cranial  shield  a^  in  other  fossil  fishes  of  the  .same  group. 
rajHris  were  read  (i)  on  the  oinitliology  of  Vcdo,  by  Colin  A. 
McVean,  and  (2)  on  the  occurrence  o(  the  Black  Kcdstait  (A'm/<- 
tiUa  tUfy^  in  SttaUngilure,  by  J.  A.  Uarvie  Brown. 

BlKLW 

Oamaa  Cbmakti  Boekqr,  FebciHuy  n.—A.  W.  Bat- 
mmaa,  viee-imlileat,  la  the  dwir.— A.  WiidMr  ■Wet  that  an 
olaennttiOT  latdf  jgSbXUM  kgr  P.  Mlillcr,  thtt  atwn  ndict  the 
of  aauae  aotatioM  above  lool*,  miltBeini  beiim 


U 


the  time  of  (.lay  l.ussac,  .ind  is  in  no  way  opposed  to  tlie  fact 
thrit  the  steam  evolved  from  !>aline  solutions  has  the  tcuii>tr.\ture 
01  the  'atttr,  as  observed  by  the  late  G.  Magnus  and  hin,  -K. — 
C.  lleiisgcn  continuing  his  researches  on  the  action  of  hydro- 
chloric acid  on  sulphates,  has  ob^ervcil  the  transformation  of 
blue  vitriol  and  of  sulptuilc  of  niagucsia  into  chloride^  .1'  a  red 
heat.  -M,  Gonrad  aiul  \V,  R.  Ilodgkinsoii  have  fo^;ri  1  thu  tlie 
action  of  .sodium  on  acetate  uf  beiuyle  eiigcndets  benzyl -acetate 
of  bcnryl,  ilut  {•  hydnciiuiaaialc  (phcnyl-iicoiiioaatc)  of 
bcniyl : — 

CH,  CH, 
!  ♦    N*    -     1  +  C,H, 

COjC-H,  COMa. 

Acct.uc  of  l>eiuyl.  Acclate  «r«odimk 

Gllj  CH,CH, 

I            +  C,H,     =  I 

CC^CfH,  COfijH, . 

Baniyhoalaie  (er  phMylprainoiiate)  of  hcniyl. 
£.  Chambon  states  that  bromine  transforms  fuchsii.c  into  tc(xa> 
bruminaied  rosaniline-brombydratc  Ci,II||Br|X,.  II  lir,  a  fact 
already  known  through  the  researches  of  Caro  and  Grialic-— T. 
lobst  and  O.  Hesse  describe  several  oonslituents  of  ooto  bark  : 
f-aracotoin  C,yll„0,,  transformed  by  barytes  inlo  panootofalk 
acid  Ci.H,  .0;,  and  by  potash  into  paneiunarbviirtm  :— 
CuUtaOs  f  aH^  ~  CO^ 8C;H.O. 

Paia-oiMrBjraikH; 
This  losing  water eaiiiy^dd*  CfSlJO^ paracumsrln.  Tiiejr  also 
describe  bydcoootoin  Cm^VL^O^  ColiMB  C,fli,.0,.  cotODcdn 
C»H,/>»  omfciwtto^,!^^  d,ll-Q,.--IL 
Hedcurtt  and  R.  Otto  pMfer  talplwifc  aeii  to  aliih  tor  tnaa* 
forming  propionitfil  lalo  pvopiiwic  add.  Thqr  ooBiider  nlid 
dictiloioprupioaitiil  to  be  pufyowrie  with  the  hqeid  substance. 
Th»  MMnrae  deaciibe  dicUoioprapioQic  acid  aad  ila  tnmfiw* 
mation  into  Bumodiloiaeirylie  aad  mroiacenrie  acid*— C  A. 
Martiu.s  gives  a  detailed  dMcription  of  the  prodaelioa  and  le* 
fiaing  ui  pctzotenai  ia  Peaaiwlvaiiia. 

Febiuaiy  3(1— A.  W.  HofniaMi,  vlce>pmidciiL  in  the 
chalr.^A.  Cbflaioaianos  publbbed  the  tiseHh  of  a  great 
number  of  aaa^wa  of  Greek  chrome-iroii-we  lea<Bag  «p 
to  the  fonnala  of  BJO4  w  th  varying  ataottnts  of  CaQi 
MgO,  SiO,  ftc  The  proportion  of  C^jOt  and  FeO  varies 
betweeo  1 1 3^  1:3,  III,  and  3 : a.<--Ffon  leteaichet  Iqr 
K.  Hevniani,  it  appean  that  the  gieeaith  powder  teniltiBg 
Irani  the  action  of  naate  of  eilver  oo  niaamariae  (diaoovered 
by  Unger)  is  a  mbture.  Thechief  iagredieat  is  yellow,  bat  it  liaa 
not  been  analysed.— J.  H.  Dfoete  haa  deleraiiaed  the  adldtiligr 
ofmljAateof  lime  in  water  at  varioni  teaqMratmca  aod  ia  sola* 
tiooa  of  mions  salts.— T.  Hoddcnnann  paUiibed  qieculationa 
on  atomidty. — ^V,  Meyer  denied  the  COitattistss  of  Ladenburg's 
experimenU  and  his  conclasioos  aa  to  ttedil^eMie  of  N(C,H,). 
C-li;I  and  N.(C,H»),.C.H..CtH,L— Br.Radalawwri(yGOB^ 
municate<l  that  the  following  bodinshow  phospltOtesCSBce  twder 
he  oxidising  bflocnccof  atoobolic  potash:  peraUdmie^  met  al- 
dehyde, aldehyde-ammonia:  itutfana,  hydioanaainiide,  hy'*^ 
cuminamide,  hydranisamid^  aaisidia;  lonnic  aldeh>de.  Tile 
author  calls  attention  to  the  observation  of  OachenUn,  diat 
noctiluca  nuliaris  acts  on  the  skin  like  nettles,  which  have  becB 
proved  to  contain  formic  acid.  He  ihinlts  that  aoctUttcae  may 
contain  formic  aldehyde.— R.  Atticbiiu  has  foaad  tint  ddoiide 
of  acetyl  transforms  Uliasic  acids,  viz.,  sncdnie^  phthalic,  and 
diphtnyl-dicarbonic  acids  into  aahydr.des,  being  itself  trans* 
formed  inlo  acetic  acid.  The  same  chemist,  conjointly  with  R. 
Schultz,  has  tranformed  phcnanthrmchiBOiie  into  dipboiyl-diear- 
bonic  add  by  the  action  of  aodinni  mnalgam  by  simti 
redaction  and  oxidation  :— 

CoH,-C«0      C,H,-CH.OH  C,H,.COOH 

I    L     I     '  Ji 

C.H,-C=0  C-H.-CH.OH  C,H, .  COOH 
nMDanthrcn-cfiinoac.  Unktiowii  alcatiol  DipheayMk 
E,  Hattwig  published  preliminary  remarks  on  pbtliaiic  alddqfde. 
— H.  Limpdefat  has  found  that  hydrochloric  add  traaslbms  aal« 
pbooie  adds  uito  the  oomspooding  hydrocsAona  :— 
CHiSOaH  -I-  HU  >  C«H,(4>  SO^I?). 
O.  N.  Witt,  m  a  note  on  the  histoiy  ot  diiTSmiin^  daian  Sok 
himself  the  discovciy  of  this  colouriog-matter,  while  he  aduMww 
ledges  that  H.  Giro  haa  likewise  prepared  this  snfaatance  ^  an 
indepeadent  dtseofeiy.— A.  Baerer  lias  pnpucd  from  fiufanl, 
GMfi.  COH,  aad  aeetie  anhydride,  a  aewadd  t— 

C^HjO .  CH  -  CH .  COOH, 
n  fitrfoiyl-acryUc  add,  yielding  a  green  coloaiiiie-matter  whh 
phenoL   With  psopioaic  anhjrdiide  a  ^~ 
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H,  Schwarl/  his  stuiHetl  the  bromides  and  chlorides  of  chlorinated 
anthmcenc  and  ll.eir  aLtion  <m  j  o^sh. — Arno  Itehr,  chemist  to 
the  lar^'C  iujjar  rdintry  of  Messrs.  Matthicsscn  an<i  Wicliers  in 
Jersey  city,  has  found  in  thu  rcsi  iues  of  cane-sugar  acuiii'.ic  acid, 
while  cllric  acid  is  one  vi  (lie  r<j;ul.-sr  ingredients  of  beet  root.  - 
A.  W.  llofmann  after  showini;  a  ciicul.ir  t.\l.;c  of  chemical  re- 
actions desi^nid  by  Dour.is  .Moniiicr  in  Geneva,  returtiMl  to  the 
Statement  of  Kern  that  niono-methyl-anilinc,  fonnur!)  .Ir.  ;ibed 
by  the  speaker,  ih>c.s  not  exist,  and  read  a  pa|>cr  by  K.  Hepp, 
who  described  mono-mcthyl-aniline  obtained  from  sodium-aceto- 
methyl -anihne,  with  the  same  propertia  formerly  described  by 
him:^elf.  Ilofmann  has  obtained  ue  auDic  body  bjfhc  ictioa 
of  chloride  of  ctbyl  on  aniline. 

Gbhiva 

Pbyakal  wmI  Natvnil  Hlstoiy  Society,  Doeembcr  7, 
lS76^M.  ThM,  TttitttiBi  piMMtoJ  •  wfuamm  ot  a  diplo- 
gnuw^  or  wMoB  macUae  far  fhe  hUuS,  foimiDrtcd  at  his 
wmUttUf,  Ibe  appsraMi  it  Oo  iBTCntioB  of  M.  Enest 
Recordon,  and  prints  at  once  fbr  the  blind  accovdinc  to  one  of 
the  systems  in  use  for  than,  and  for  the  iceiflf  ID  cndbiary  cha* 
jvcten. — M.  Th.  Tuntttinl  explained  ibe  method  devised  by 
M.  Raonl  Pktet  and  Uiudf,  toobviato  tho  opacity  of  the  ice 
obtained  bv  the  aoockbie  of  M.  Pictet  The  opad^  of  the  ice 
dnu  namiuctniied  iriahi  ton  the  rapidity  of  tM  fitMag  of  the 
water,  which  does  not  penait  tfie  air  oontaiaed  in  tte  liquid  to 
escape  daring  iu  change  of  itata.  By  retarding  cOMiderably  this 
freenng  the  ice  obtained  is  transparent.  We  maydiu  obtun  an 
alnMNt  complete  transparency  oy  expelling  finooa  tho  freecing 
water  the  air  whidi  it  ooatains  by  the  prelinunaiy  action  on  the 
water  of  a  paddle-wheel  a^tating  the  liquid.— Mr.  Daby  pre- 
sented a  paper  relating  to  eighteen  species  and  emt  gwas  of  new 
m oases  from  Japan,  the  Phibpptnoi,  and  MattritiB&  A  consider- 
able nnmher  of  mo»es  from  Maaiittut  are  also  met  with  in  the 
Snnda  Islands. — M.  Hermann  Folgaveannooouni  of  observations 
aiade  by  him  on  the  fecundation  of  eggs,  especially  of  the  xa- 
nrchins.  He  has  seen  the  zooiipenn  penetrate  Uie  vitellus  and 
posh  a  species  of  vesiculc  into  the  interior  of  (he  wall  of  the  eg);. 
Starred  grooves  show  themselves  soon  after  all  over  the  vesicule. 
The  latter  then  detaching  itself  from  the  wall  b^im  to  move, 
approaches  a  female  nucTea.s,  and  combines  with  it  so  as  to  form 
only  a  single  nuclea.'>.  At  Uie  two  poles  of  this  nudeos  are  formed 
two  small  masses  of  protoplasm,  from  which  devolve  starred 
grooves  both  iu  the  interior  and  exterior  of  the  nnrlfWt  Thc!>e 
polar  masses  enlarge,  deviate  more  and  more,  then  tfie  ccUu'.ar 
division  takes  place.  In  other  animala  the  phenomenon  is  com- 
plicated, bat  may  also  be  followed. 

December  3i,  iSTi&^Prof.  Schiff  gafO  a  rdmmi  of  bis  re- 
searches on  the  clectridty of  the  nermfor  the paipote  of  eiamin- 
ing  the  electric  nature  of  the  nervous  agent,  and  determin- 
ing whether  the  currents  are  produced  in  the  nerves  of  living 
*«""»■'«  lie  conclodes  that  the  normal  neivc  when  the  animal 
li  in  a  state  of  inmiobility  does  not  present  any  current.  When 
a  canent  manifests  itself  it  results  from  the  alteration  of  the  death 
of  dw  nerve  such  as  is  produced  by  section,  or  better  still  from 
aBVOBi  activity,  ud  tbe  contraction  which  accompaaiea  it 

VtENNA 

Imperial  Academy  of  Sciences,  December  7,  1S76.— The 
following,  among  oihcr  pajiers,  were  read  :  -Conlriliultons  to  a 
knowledge  of  tiie  Bryo/oa  of  the  liohemian  Chalk  formation  ; 
icconi]  part  treating  of  the  Cyclostouaata,  by  M.  Novak.  —  Studies 
on  the  geological  origin  and  the  progressive  develoi  ment  of  the 
North  Albnnian  coast  Und,  by  M.  Kondcky. — New  observa- 
tions on  Gcm^ler  tubes,  by  M.  Roticky.— On  the  aattliqiiaite  of 
Bcliuno  on  June  29,  1K73,  by  M.  Hi'fer. 

iJecember  1.1,  1S76.  —  i  >u  tlie  formation  and  integration  ofe<iua- 
tion.i,  which  deleiminc  the  molecular  motion  in  gwcs,  by  M.  Boll/- 
mann.  On  the  nature  of  ga.s  molecules,  by  the  same. — On  a 
remarkAble  property  of  jK-rnxlic  series  by  M.  Tocpler. — On  the 
methylic  ether  ol  rcsorcin,  and  on  glycyrohtzin,  by  M.  MabCBanM. 
—  On  grape  suj^ar,  by  MM.  Konig  and  Koscnfel. 

January  4,  1877. — On  the  ongm  of  llic  posterior  nerve-ror-t* 
in  llie  spinil  cord  of  Amtnococlcs  (/V.'ri  Wi  «  /•/mien),  by  M. 
I  reu'l-  New  mtt)iods  lor  solution  of  inilc'crmmate  quadratic 
Cijuatious  in  wliolc  numbers,  by  M ,  Kunerth.  On  the  amyloid 
»ul)^lance  :n  licarl  .'le-.li,  l  y  M.  lies.  hi.  -1  a[icrture  widening 
muscles,  liy  M.  l.xner.  Loiif;UudinaJ  nju-cle-librcs  in  the  wall 
of  anaii.nial  tul>c  ;  gi  :icr.ir.y  \'.  :den  the  tube  when  tliey  contract. 
—Observations  in  Noveiiibtr  at  the  Mctcorokiyical  Observatory, 
Vienna. 

Janmiy  11.— Oa  Eunuuola  Ciausii,  a  new  parasite  of  anae- 


lide«,  by  M.  Kurz.  -On  the  inllaence  of  methodical  drinkini;  of 
hot  water  on  the  course  of /'/(r.^i.V.  "iri'i/i/:,  by  M.  Somnivr. — 
Remarks  on  some  (iroblems  of  the  mechanical  theory  of  ht-.T,  by 
M.  Ball/mann. — On  a  i;cneral  ni  .le  of  dct'jrmiii-i-i m  ■  :  ilic 
foci  of  contours  of  surfaces  of  llie  second  degree,  by  M.  IVlr. 
— (  'n  tbe  ve~.«cls  of  bones  of  the  skull  and  the  dura  mater,  by  .M. 
Langcr. -  ISarometric  ol)«ervalion>  in  the  western  part  of  tlie 
Balkans  and  neiphbourinij  rei;ion?,  by  .M.  'I'oula. 

January  18. — On  draina,;e  and  in  ligation  works  in  the  vail /y 
of  the  Save,  by  the  (icneral  t  i;::iirianiio  in  AgrLiin. — Aj,!rj- 
nomical  and  ge<Kictic  delernii nations  of  the  .Aiistro- Hurij^arian 
I'olar  Expedition,  by  M.  Wiyprecht. — On  tbe  thcoiy  of  the 
Hcfsel  functions,  by  M.  (jegenbaucr. — ( )n  the  theory  of  the  action 
of  cylindrical  spirals  «Tth  variable  numSer  of  wiiuiin  ^,  by  M. 
W'allcntin.  —  On  a  peculiar  formation  of  isocyanphenyl,  t)y  MNf. 
Cech  and  Schwcbel.  '  in  the  arrangement,  us;,  and  accuracy  of 
M.  Koskiewic2°s  disi:mcc-nicasurer,  by  M.  SchelL  —On  the  de- 
velopment-history, and  the  structure  of  the  McdoOivdope  la 
Fhaseolus,  by  M.  Haljerlandi. 

I.  R.  Geological  Institute,  Deccmlier  5,  1S76.— The 
following  papers  were  read  : — M.  Karl  v.  Ilauer  on  the  analysis 
of  the  acid  '■prin^  lately  discovered  at  RanigsdoriT,  nearMahrisch- 
Tiiibau  m  Motavia.  'l"he  water  contains  a  very  small  quantity 
of  fixed  ingredients,  but  the  abundance  of  free  carlwnic  acid  is 
equal  to  the  well-known  Giesshiilx:!  springs.  10,000  parts  of  water 
contain  in  weight  26  parts  of  free  carbonic  acid,  so  that  the 
volume  of  the  bitter  exceeds  by  far  that  of  the  former.  The 
springs  may  thtict'ore  be  consi<lered  of  lemarkable  quality. — .M. 
J.  Gaiii]>cr  on  dihivial  vertebr.ite-..  .-\t  a  little  di>taiicc  fro, 11 
the  Klause  at  the  ( ■alius  .Moiintaia  iie.ii  ( .li i.;L;nii/,  the  author 
found  a  block  of  hnie'tonc  covered  by  tbin  'ttat.i  containing 
remains  of  vertebrate  b<ines  ;  in  .■io:!'ie  places  the  Layer  formed 
a  real  breccia  of  bones.  Among  the  lein.iins  he  noted  especially 
those  of  bats.  The  blocks  f  rnu  1  .a  p.ii:  of  the  inner  wall  of  a 
cleft  or  cavern,  like  those  often  found  in  limestone  mountains  of 
this  country.  M.  Gam]>cr  then  rct'cirud  to  the  occurrence  of 
clay  silicaie  ne.ir  Steii.bruLk,  and  of  arseno-pyrite  in  Jo.-.chims- 
thai.  M.  r.-ichc  t  r/jiiucd  his  communications  on  ti.e  eru]:tivc 
rocks  that  lie  ex.i;iii;ied  la^l  iurnnier  in  the  mouiilaiiiuus  regiotii 
of  Upper  \'iii!:,cli::;uj,  Oilier,  and  \'tltUn,  nicntionwi)-;  psittca- 
larly  the  various  specie^of  tuii.il;;ei  Iroui  ?dori,;iioiir.  thcGablKH 
rocks  from  Frontale  and  Lepte^e,  siui  -.ume  littK  -known  rocks 
containing  many  garnets.  In  the  country  of  .Soudalo  and  liola- 
dole,  b^;ht  coloured  (^leguiatites  interject  in  veins  the  daik 
coloured  amphil>oiite  anil  diontc  rocks, —I>r.  Tictzc  on  the 
Elburs  Mountains  in  IVi-ia  1  le  iiH:nii(.iicd  the  relatively  raic 
occurrence  of  old  crv-tabinc  rocks  in  this  mountain  chain.  Tiic 
forma'ions  which  may  be  dclcniiinetl  by  p.ikeontolugical  evidence 
arc  the  Ocvunian,  iheCarbuiiiletoUs  Limeatoiic,  the  Lias,  the  Upper 
Cretaceous,  showing  various  faciei  paitly  abounding  in  fos.silt, 
the  .N'unimulite  formation,  and  the  younger  Tertiary.  Other 
fornuitions,  containing  no  fossils,  could  only  be  juilgcd  by  their 
po.Mtion  relative  to  those  formations  whose  geological  age  was 
clearly  to  be  deteniiined  .Vlmosl  ceitaiu  is  the  occurrence  of 
Trias  and  Upp<r  Jura.  The  Lower  and  .Middle  Cretaceous  arc 
lot.dly  wanting.  Only  .1  few  of  the  named  formatioiii  extend 
over  the  whole  country,  therefore  if  two  sections  .uc  made  at 
some  distance  from  each  other,  they  give  almost  invariably  a 
different  result.  M.  Tictie  gave  ;i\>o  a  short  account  of  the 
older  and  )uuiit;<.i'  eruptive  rocks,  of  which  these  mountains  are 
paitly  conipoM.i!.  The  volcanic  Dcmavcn  t  is  not  only  the 
highest  I'ut  aUo  the  >oungcst  mountain  of  the  w'l.  ilc  .11, 
whose  dimensions  arc  given  by  the  author  as  tjo-ik'j  >u:]i^  in 
length,  and  at  lca>t  fifteen  miles  in  breadth. 

January  2^  —  Dr.  E.  Tietzc  on  the  (;cuIoj^icaI  rel.i.tions 
of  the  Demivend  Mountain  in  Persia,  wli  .>e  hcigiit  amounts 
to  20,000  feet.  lie  distinguished  an  upper  and  a  lower 
region,  the  former  consisting  of  the  cunc  hca:  c^l  up  by  c  up- 
tion<.  The  lii^hist  top  of  the  cone,  acting  .s.ill  a^  a  >oll"alara, 
.■-'ainli  V,  iiliiii  i!.c  iciiiiuiis  of  an  ohUr  crater-wall.  'I'ii-  lov,  cr 
part  i,  CMiiijM  -.e  l  to  a  he'.tjht  ul  i),Ui:'0  feet  of  sedimentary  rocks 
( I  urasMc  liiLc.ti.  t.c  <  Hire  h  J,-',  -..uulstor.c.-;,  and  old  limestone). 
It  mast  l>e  noted  piuticjlaily  that  the  portion  of  these  sedi- 
mentary sliata  shows  exactly  the  .same  relations  a.-i  I'.o  ccf  rocks 
in  other  parts  <  f  the  I.lbur.i  Mount.ains  which  arc  not  in  contact 
with  volcanoes,  a  I'lo  jf  theulorc  that  the  outburst  of  the  Deina- 
vend  volcano  exerted  no  mtluence  upon  the  older  rocks  in  its 
vicinity.  The  ic|>orter  iiicntioned  the  occurrence  of  streams 
consisting  of  lava-houkicrs  on  the  Demavend,  as  they  are  found 
at  present  on  the  volcanoes  of  Java;  then  of  columnar  Irachytcs 
and  of  the  lava  streams  Ikceping  tlieir  original  position,  but 
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kteeply  inclined  on  tlie  slope*  of  this  Tolcano.  He  conclades  hy 
remarking  that  the  Demavead  ihoK's  probably  a  double  axis, 
such  as  was  stated  for  instance  on  the  Aetna  by  Sartorius  and 
Ch.  Lyell. — M.  C.  Paul  reports  on  his  investigations  in  the 
Karpathian  Mountains  made  in  this  year.  In  Silesia  he  studied 
the  so>called  hieroglyphs  of  the  Upper  Teicheu  slates,  wbo^e 
genesis  is  doublAil,  but  which  are  remarkable  for  tlieir  constantly 
keeping  to  •  strictly  limited  level.  He  also  gave  a  more  exact 
division  of  Hohenegger's  loduta  sandstone  and  fixed  the  poiition 
of  the  Irodek  nndatoae  which  Ilohenegger  had  adjoined  to  the 
Lower  Eocene  (Nttmmolite  group)  as  the  highest  division  of  the 
Eocene.  In  Weiteni  Galicia  the  gradual  change  of  the  petro- 
graphic  facies  of  the  Lower  Karpathian  sandstone  (Neocomien) 
WMttndHd.  TUiloBation  consists  in  the  northern  zone  of 
iidocmtiMi,  dueliy  of  sandy  and  clayey  strata,  in  the  lonthcm, 
which  is  odled  the  penninic  clifT-zone  it  shows  a  more  limy  com- 
position. In  Praemysl  be  visited  the  locality  rendered  important 
by  Niedwieczky's  discovery  of  UBnooilesL  It  was  evident  that 
the  Neocomtan  ammonites  weve  contained  in  a  zone  of  those 
rocks  called  usually  Kopiauka  bed^  whicli  bad  been  from  othrr 
reasons  already  denoted  as  Neocoaien.  In  Eutem  Galida 
the  KaqMtthian  sandstones  could  be  divided  into  their  proper 
gronps  and  marked  on  the  map,  conformable  to  the  results 
obtamed  by  the  reporter  in  the  adjacent  Bucovina.  The  sedi- 
ments of  the  Karpathian  sandstone  divide  here  into  the  lower 
period  (Ropiauca  beds,  Ncocomian),  the  middle  period  (for  the 
moat  part  massy  sandstones,  probably  middle  Cretaceous),  and 
the  npper  period,  most  certainly  Eocene  (to  which  belong  Kuid- 
stones  containing  NummuUtes,  the  well-known  fish-slates  of 
Ddatse,  the  Smilus  slalcsy  ScUpolcr  bedi^  Uw  Hagiura 
aandalones  of  Czeraahora). 

Pakis 

Aeademy  of  Science^,  February  26.— M.  Pcligot  in  the 
diair.— M.  Le  Verricr  ranuided  the  Academy  of  the  importance 
of  watching  on  March  21,  22,  and  33  for  the  )>ossible  transit  of 
an  iatra-Mercorial  plane i  across  the  snn.  lie  also  presented 
tome  xiii.  of  Annales  J:  1' Obtervaftirt  de  Paris.  This  con- 
tains the  theory  of  Uranus  and  Neptnnet  oiid  M.  Comu's  memoir 
oa  detennination  of  the  velocity  of  light  between  the  ()1)servatory 
nd  Mootfhcry  (by  Fiseav^  method  iaspraved).  lie  iiml.  tliis 
velocity  300,400  kilometres  per  second  of  mean  lime ;  tl:e  deduced 
■olar  parallax  is  S"'SS,  S  "'S8,  or  8" '80,  according  as  the  number  is 
combined  with  the  equation  of  light  given  by  Delambre  (40.V  '2}> 
with  Bradley's  constant  of  aberration  (2o"'25),  or  ivith  ttiat  of 
Struve  (20  " -445). — M.  Debray  was  elected  member  for  the  sectitm 
of  chemistry  in  place  of  the  Lite  M.  Ualatd  (the  other  camli'latcs 
being  M,  Qdez  and  M.  Friede!). — Experiments  on  the  origin  and 
the  nature  of  ^hcM  fever,  by  M.  Gucrin.  He  had  in  view  the 
SBpposed  direct  influence  of  water-closets  in  producing  the  fever, 
and  experimented  on  rabbits,  injecting  fecal  matter,  urine,  blood, 
&c.,  from  typhoid  patients.  He  concludes  (l)  that  such  fecal 
matter  contains,  after  issuing  from  the  sjpstem,  a  toxical  prin- 
ciple capable  of  causing  death  in  a  class  of  animals,  in  time  vary- 
ing from  a  few  hours  to  a  few  days  ;  (3)  that  the  same  holds  lor 
nrme,  blood,  mesenteric  lioaid*  and  the  detritus  of  mesenteric 
ganglions  and  ol  nloerated  mtmnel  mucus  of  typhoid  subjects  ; 
(3)  that  these  matters,  after  some  months,  are  found  to  retain  in 
n^ge  measure  their  original  toxical  principles  ;  (4)  that  the  fecal 
matten  of  healthy  subjects  or  of  those  affected  by  other  diseases 
have  not  the  toxical  priitciples  which  appear  in  exciementitial 
products  of  typhoid  subjects. — On  the  effects  of  a  jet  of  air  in 
water,  and  un  the  suspension  of  w^ater  in  air,  by  M.  De 
Romilly.  Among  other  experiments :  Into  a  bcU-jar,  the  mouth 
of  whidt  is  dosed  with  net,  water  is  sucked  up  by  means  of  a 
tube,  with  stopcock,  entering  the  jar  above.  On  closing  the  cock 
and  raising  the  jar  the  lujuid  is  retained,  there  being  a  meniscus 
at  each  mesh  and  a  general  meniscus.  Un  inclining  the  jar  the 
water  flows  out,  but  the  smaller  the  madi  yott  may  incline 
further  without  escape  of  liquid.  Using  metallic  net,  one 
may  place  a  lighted  gas  jet  under  the  suspended  liquid,  which 
will  boil  (genQy)  nnthout  falling  down.  (In  this  ca<e  the  Jir 
should  be  connected  with  another  larger,  the  mouth  uf  which 
rests  in  water. ) — On  the  functions  of  leaves  in  the  phenomena  of 
gaseous  exchanges  between  ]ilants  and  the  atmosphere  ;  rite  of 
stumates,  by  M.  Mcrget.  He  shows  that  the  leaJ  functions  of 
absorption  and  exhalation  are  arrested  when  a  layer  of  varnish 
is  farmed  on  the  face  bearing  the  stomales.  Thus  the  leaf  may 
be  subjected  to  mercurial  emanations  without  absorbing  a  trace 
of  the  metal,  w!iii.h  can,  of  course,  be  easily  detected  by  photo- 
graphic {iroccs  L  ,.  On  the  otlier  hand,  if  an  ammoniacal  liqidd 
be  injected  into  the  leaf,  the  Ubcntioa  of  the  disaobvd  (aa  bjf 


the  iace  that  lia«  atomatca  is  proved  by  the  odour  of  this  face,  it 
white  ^>pearan:e  when  a  rol  dipped  in  hydrochlor  c  acid  is 
hmuRht  near,  and  its  printing  of  p^r  sensitised  with  nitrate  of 
mercury.  -On  ophthalmia,  t^y  M.  Brame.  He  specifics  twelve 
different  catrj;orics  anH  treatment.— New  experiments  to  try 
for  combating  the  phylloxera  of  the  roots,  by  M.  Rommier. 
He  proposes  salts  or  oxides  of  mercury,  lend,  copper,  ainCt 
and  others,  dissolved  in  alkalin';  hypo«uIphites  (potash  or  lioie). 
.Such  compoun  ls  would  not  be  acted  on  by  the  acids  of  the  soil, 
like  previous  insecticide*. — l)etermination  of  the  lines  of  curvft- 
ture  of  a  class  of  surfaces,  and  particularly  of  the  tetrahedral 
surfaces  of  Lame,  by  M.  Darboux.— Integrals  of  curves  of  which 
the  developers  by  the  plane  and  the  developed  by  the  plane  are 
equal  to  each  other,  by  M.  Aoust.—Fourth  note  on  the  theory 
of  the  radiometer,  by  Mr.  Crookcs. — t>n  the  action  of  water  on 
chlorides  of  iodine,  by  M.  Schiit^cnberger.  If  chlorides  of  iodir>e 
are  not  decomposed  into  hydrochloric  acid,  iodic  acid,  and  free 
iodine,  it  is  because  the  direction  (tf  the  reaction  is  rrtedihcd  by 
the  existence  of  a  compound  of  hyJiodiloiic  acid  and  of  proio- 
chloride  of  iodine  stable  in  presence  of  water. — Formation  of 
quinonea  by  means  of  chlorochromic  add,  by  M.  Etard.— On  a 
saccharine  matter  extracted  from  leaves  of  walnut,  by  MM. 
Tanret  and  Villiers.  llie  compoiith»  of  (he  body  tt  tiSe  same 
as  that  of  iuositt,  but  It  has  some  special  propertin,  and  the 
authors  name  it  (provisionally)  ntuitt. — On  the  salts  of  the  Al- 
gerian Chotts,  bv  M.  le  Chatelier.  They  contain  chloride  of 
sodium  and  sulphate  of  soda  ;  probably  also  carbonate  of  soda 
mixed  with  gypsum. — On  three  recent  falls  of  meteoric  stones 
in  Indiana,  Missouri,  and  Kentttdcy,  by  Mr.  L.  Smith.— 
ExpcrimeB^s  on  acute  poisoiung  with  sulphate  of  copper,  by 
MM.  Feltz  and  Ritter.  These  were  mam  ea  IWigs,  pigeons, 
rabbits,  and  dogs.  Sulphate  of  copper  cannot  be  regarded  as  a 
harmless  agent,  tiiough  iia  Inlraduction  into  the  system  does  not, 
in  the  great  majority  of  case<,  cause  death.  No  one  would  con- 
sent to  swallow,  in  food  or  drink,  the  quantity  that  would  prove 
fataL— On  the  oong^ve  and  hamonhagie  aheiatioiw  of  the 
bnia  and  its  mcningM  In  biid%  by  M.  Laidici; 
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THURSDAY,  MARCH   iS,  1877 


THE  TREASURY  REPORT  ON  METEOROLOGY. 

WE  gave  in  our  last  numberthe  report  of  the  Treasury 
Committee  on  the  administration  of  the  Govern- 
tncnt  meteorological  grant,  and  we  shall  now  offer  a  few  i 
teimulcsonitaiidoiitheevideneeQponwhlelikbasbeen  { 
fouoded,  as  contained  in  the  lilue  book  liefore  us.'    The  ; 
expenditure  is  devoted  to  the  meteorology  of  the  ocean,  ' 
that  isyto  Ae  part  of  Itttavened  bf  oar  ehipB  and  to  tbat 
of  the  British  Isles. 

As  regards  the  forn»;r,  though  much  valuable  work, 
eqied^y  in  the  practical  point  ol  vfanr,luu  been  done, ' 
this  work  belongs  distinctly  to  a  gomnHBt  dqaitment  \ 
of  the  Admiralty.  It  does  not  seem  desirable  that  cbarts 
for  the  direction  of  seamen  should  be  made  out  according 
to  diiieient  methods  by  two  institutions,  supported  by 
national  money.  It  is  Aen  proposed  by  A*  eommittea 
that  the  charting  work,  together  with  the  marine  superin- 
tendent of  the  Meteorological  Uffice,  who  has  done  his 
dnty  90  well,  should  be  transferred  to  the  Hydrographic 
Department  of  the  Admiralty,  while  the  scientific  part 
■hould  bedone  in  connection  with  investigations,  including 
obseivations  both  over  land  and  sea.  Thia  appean  a 
most  reasonable  decision. 

Thougb  the  second  part  of  die  badness  of  ^  Meteoro- 
logical  Office  is  limited  to  a  small  surface,  yet  it  is  one  with 
which  we  axe  more  immediately  concerned,  and  sur* 
rotmded    we  are  by  the  sea,  this  part  really  familves  all 

the  moditication:-,  which  surfaces  of  land  and  water  may 
produce  on  the  actions  of  meteorological  causes.  It  seenu 
to  be  sappoied  diat  obaerrBtiaas  on  «h»  oeean  most 
present  meteorological  variations  in  a  much  simpler  form, 
because  the  atmosphere  rests  on  a  surface  which  is  at 
once  more  level,  and  at  a  more  constant  tempsntwte  than 
that  of  the  land  ;  but  it  seems  not  to  have  been  remarked 
that  the  conditions  under  which  the  observations  are  made 
are  much  more  complex.  If  we  could  imagine  a  search 
into  the  laws  of  continental  meteorology  founded  on  the 
observations  made  by  some  passengers  In  railway  trains 
jacross  France,  Germany,  and  Russia,  the  difficulty  of 
piecing  together  observations  of  very  various  d^rees  of 
merit  Ibrttededactloncf  even  accurate  means  womM  be  at 

once  evident  ;  tl'.at  of  searching  forlaws  would  bee onie  still 
more  so.  It  is  no  doubt  desirable  that  the  meteorological 
variations  over  water  should  be  studied  apart,  but  for  this 
end  an  observatory  placed  on  some  sm^  island  in  mid- 
ocean  would  be  a  more  satisCictory  way  of  obtaining  the 
end  in  vleir.  Whether  this  would  aid  in  the  search  for 
tlw  amies  «f  phenomena  met  with  nnder  very  different 
condltlens  in  oar  latitudes  is  by  no  means  certdn. 

The  department  of  the  Meteorological  Office  occupied 
with  the  meteorology  of  the  British  Isle^  includes  that 
of  storm  wandngs ;  indeed  tUs  is,  at  prnsi^  the  great 
practical  work.  There  are  numerous  stations  at  which 
"  eye  "  observations  arc  made  daily,  and  these  ore  tele- 
gn^died  to  the  central  office  in  London.  There  are  also 
seven  observatories  having  instruments  which  register 

>  "  Report  of  the  Treasury  Commidec  Appuinted  to  In<]turc  into  the  Con- 
ditiotu  and  Modr  o<  Aiiminintralioii  of  the  Annual  Gntnt  in  aid  of  Mctcoro- 
kwicikl  OlMcrvaiiciQ:! ;  t<^«ther  wiih  MinutM  of  EviiiMG*,  AfipeadiJii  and 
iMax."  (L«Ddao,  1(77.) 
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continiMasly  die  vaiiations 'of  the  mcteorologieal  cle> 

ments.  The  storm  warnings  are  founded  on  the  tele- 
graphed observations ;  the  registered  observations  have  a 
different  object  They  can  no  doubt  be  employed  after 
warnings  have  been  issued  to  verify  the  observations  and 
to  satisfy  any  doubt  that  may  have  existed  as  to  errors 
committed,  but  their  ohitf  ol^ect,  in  the  fiat  is 
purely  scientifie. 
It  has  long  been  seen  timt  storm  wamfaigs  are  not 

founded  upon  laws  that  can  be  di  stinctly  stated.  Though 
observations  made  over  a  considerable  tract  of  country 
are  made  use  of;  and  n  oeitaln  knowledge  exists  of  idop 
tions  between  atmospheric  pressure  and  winds,  yet  the 
warnings  depend  to  some  extent  upon  a  practicat  Cnpe* 
rience  which,  like  that  of  the  shephnd  and  saOor,  cannot 
eaaily  be  communicated  to  others. 

The  seven  observatories  were  established  to  obtain  good 
materials  with  which  a  scientific  study  might  be  founded 
and  from  which  laws  might  be  deduced  giving  increased 
ptohabilitiea  of  accurate  prediction  of  the  weather  to- 
mOROW  fimn  our  knowled<,'c  of  what  it  is  to-day.  This 
is  not,  however,  the  only  use  of  the  observatories.  If  all 
the  scientifie  precantkmi  have  been  taken  widi  respect  to 

them,  they  will  in  that  case  be  to  the  meteorology  of  the 
country  what  carefully  measured  ba^c  lines  are  to  its 
exact  survey ;  each  will  give  a  point  to  which  the  obser- 
vations made  around  it  may  be  referred  and  corrected. 

The  great  question  before  the  Committee  was  how  best 
to  aid  in  making  meteorology  a  science — a  science  from 
which  practical  results  may  be  deduced.  Millions  of 
meteorological  observations  have  been  made  and  pub- 
lished ;  the  seven  observatories  arc  producing  continuous 
rqjisters  of  the  variations  of  barometric  pressure,  tempe- 
rature, wind  db«etion  and  forces  Ac.  What  is  to  be  done 

with  all  these?  Are  xre  to  go  on  piling  Pclion  on  Ossa 
with  the  idea  that  heaps  of  observations  will  enable  us  to 
reach  the  mysteries  they  enclose  ?  And  can  the  Govern- 
ment be  satisfied  that  they  have  done  enough  when  they 
present  the  public  with  volumes  of  observation  in  some- 
thing of  the  way  in  which  Hamlet  offered  his  friend  the 
pipe— "  Govern  these  ventages  with  your  fingers  and 
dramb,  give  It  breath  with  your  moudi,  and  it  will  dis- 
course most  eloquent  music"? 

The  question  then  is  how  to  get  at  the  mysteries ;  or 
how  to  find  a  musician  with  breath  enough  to  Mow  and 

skill  enough  to  draw  harmonious  sounds  from  this  giant 
pipe.  We  can  only  glance  at  parts  of  the  testimony  of 
the  most  diatingalshed  witnesses. 

When  we  remember  that  after  a  century  of  research  by 
men  of  the  greatest  eminence— mathematicians,  physi- 
cists, meteorologists — we  cannot  tell  why  the  air  presses 
heavier  at  ten  o'clock  than  at  four  o'dock  j  we  see  that 
meteorulu„ii  il  investigatton  Indndes  some  of  the  most 
difficult  scientific  problems.  With  this  f.ii  t  in  view,  some 
of  the  questions  put  to  the  witnesses  would  seem  abnost 
e<nmjtit*t  did  we  not  know  diat  their  ob)eet  was  to  draw 
out  something  of  value  in  the  reply.  Thus,  with  reference 
to  finding  a  "  man  of  genius  to  try  and  get  something  out 
of  the  observations  which  have  been  made  *  (t,pl3^  dm 
question  (1,017)  is  put  to  Sir  G.  B.  Airy  :  "  But  you  would 
hardly  think  it  a  safe  thing  to  select,  for  instance,  a  young 
man  from  Cambridge,  and  say  to  him  :  '  Now  you  must 
take  np  this  ml^ect'?'  When  wv nBcmber,  also,  Uutt 
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Ac  AttnUDOBCF-Roynl  has  directed  a  metcorolog^ical  ob- 

loviloiy  nearij  forty  years,  and  that  he  now  says 
meteorology  b  not  z  adence  (940),  it  is  naught,  and  in 

short  that  he  has  not  been  able  to  make  anything  out  of 
it,  we  can  understand  with  what  profound  conviction  he 
replied,  **  I  do  not  think  that  would  be  a  safe  thing." 

Sir  William  Thomson  was  also  examined  on  this 
question,  and  be  thinks  (1720)  "  the  best  way  would  be  to 
get  some  thoroaghly  able  young  man,  well  acquainted 
with  matbematica  aaid  of  good  judgment  to  take  up  the 
whole  subject  of  thehannonie  analysis  of  the  dbeeivations.*' 
No  doubt  the  hartnonir  analysis  has  some  advantages  as 
rqiresenting  mean  values  approximately  by  a  series  of 
stmple  osdllatioiit  occnpTing  tbe  wholes  a  half,  a  third, 
&c.,  of  the  time-period  considered,  which  can  be  com- 
pared when  the  conditions  vary  ;  but  it  is  only  a  hrst  step, 
one  which  nuy  be  misused  if  it  is  supposed  that  each 
oscillation  must  represent  the  different  periodic  actions  of 
the  same  or  of  different  causes.  Kaemtz  employed  this 
method  forty  years  ago  on  every  possible  meteorological 
variatioa,  bat  we  cannot  lay  that  any  important  result  was 
obtancd  bjr  fts  Hieana» 

What  has  to  be  done  was  indicated  by  the  Astronomer- 
Royal  in  answer  to  question  1,015)  >  iP^^  man  can* 
not  mdertake  Ae  wank  In  all  its  dfaeclIoM)  mnat  be 

"seized  upon  "  who  have  displayed  "talent  for  things  of 
that  sort,"  who  by  long  study  have  become  saturated 
wMi  the  6cts  of  the  sdenoe  and  who  have  shown  the 
capacity  to  devise  new  methods  and  to  employ  them 
with  success.  Such  men,  as  Sir  George  Airy  says, 
in  answer  to  another  question  (991),  should  be  asked  to 
devote  themselves  to  examining  the  oliservations  already 
made,  and  to  "turning  them  over  in  all  coocdTable 
ways."  Such  men,  he  says  (1,01 5),  are  to  be  taken  "on 
opportunity,"  that  is  to  say,  if  they  present  themselves  we 
AooUIaf  hetdof  Aem.  But  Ais  ia  tnie'lbr  every  oeca- 
pation  demanding  special  qualifications.  It  would  seem 
aometimcs  as  if  the  difficulties  were  exaggerated,  and 
aometimes  under  estimated.  If  we  had  a  Newton  among 
VMf  he  could  do  little  till  the  meteorological  apple  has 
fallen,  and  the  tree  will  require,  we  tUak,  a  good  deal  of 
shaking  first.  That  the  specialty  of  turning  a  thing  "  in 
all  conceivable  ways"  is  not  very  common,  may  be 
deduced  from  die  cvMenoe  before  die  conunittee  j  but 
many  look  on  meteorological  investigation  as  a  kind  of 
lottery,  where  just  because  so  many  blanks  have  been 
dnsm,  every  one  has  a  better  chance  of  getting  a  prize ; 
and  some  very  clever  people  think  that  the  a£bir  mqr  be 
done  by  a  machine. 

There  is  also  the  very  urgent  reasOD  for  "turning  over  " 
the  obserratioos  made  at  the  aeven  aibeerratories,  that  it 
is  not  posrible  to  determine  their  value,  nor  how  &r  they 
can  be  usefully  employed  for  strict  scientific  investigation 
till  this  is  done.  Mr.  Bucbao,  one  of  the  few  working 
netecnrolegiats  ewnnined,  aays  (i,53oX  that  the  eye-obeer- 
rations  "  secure  an  exactness  and  accuracy  which  photo- 
graphic self-recording  instruments  do  not  possess."  This, 
If  trac^  Is  a  very  serious  matter,  and  we  shall  have  to 
retnm  to  it  at  another  time. 

The  subject  of  observatories,  the  most  important  in 
connection  with  the  progress  of  meteorology  as  a  science, 
was  also  brought  forward  by  the  Committee.  Tbe  ques- 
tion «M  potto  aoAstreQoiiier>Royal(t/H5):  "Might  I 
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ask  what  led  yout  office  to  undertal^e  the  meteoroloj^ical 
part  of  its  work  in  1S40  ?— Because  nobody  else  did." 
This  answer  nitist  evidendy  be  taken  with  refinence  to 
certain  conditions.  Had  the  Government  been  encou- 
raged at  the  time  to  support  a  magnetical  and  meteoro- 
logical observatory,  paying  a  competent  man  to  direct  i^ 
we  can  scarcely  doubt  that  they  would  have  done  so. 
Sir  G.  Airy's  reply  means,  we  believe,  that  nobody  was 
ready  to  imdertake  the  duty  for  nothing'^but  himself.  We 
think  it  is  much  to  Ite  r^retted  that  the  director  of  the 
National  Observatory,  overcharged  as  he  is  with  the 
duties  connected  dirccthM^  iih  his  office,  should  have  been 
allowed  to  undertake  scientific  work,  dcnijiDding  so  much 
care  and  devotion  of  time,  whidi  was  really  act  at  all  in 

his  specialty,  however  excellent  the  modves  might  have 
been  which  induced  him  to  do  so. 

This  is  now  wdl  undexstood  in  other  countries.  In 
Paris  there  is  now  a  magnetical  and  meteorological 
observatory  with  a  distinct  head  ;  another  observatory 
devoted  to  solar  physics  is  rising  ;  and  similar  arrange- 
ments have  Iweo  made  in  Germany  and  Austria.  It  is 
the  very  essence  of  "  penny  wise,  pound  foolish"  which 
can  seek  from  one  man  to  direct  with  success  three  or 
four  observatories  at  the  same  time,  when  each  of  them 
will  tadc  the  energies  of  the  cleverest  men  in  the  different 

departments  tO  make  something  good  out  of  them. 

The  question  is  further  put  (1,050) — "In  the  former 
part  of  yoor  evidence  you  spoke  as  if  meteorology  at  pre* 
sent  was  scarcely  in  a  scientific  position  at  all,  as  too 
uncertain  to  be  called  a  science  at  present  ? — It  is  not  in 
a  scientific  condition  at  all,  I  tliir.k.  ' 

"1,031. — I  want  to  connect  that  answer  with  the  fact 
that  hi  1840  you  undertook  In  dds  Government  Depart* 

ment  these  particular  inquiries  ;  at  that  time  s  ou  must 
have  formed  some  idea  that  these  studies  were  worth 
porsaing  for  nadonal  obfeets,  and  in  a  national  establish- 
ment ? — Observing  the  movement  that  was  going  on  in 
other  places,  it  was  very  desirable  that  Greenwich  should 
be  one  of  the  stations  in  ooMStt  with  them,  but  still  I  * 
was  so  diffident  about  the  Lsuocess  of  it,  that  after  three 
years,  I  think  at  the  next  meeting  of  the  conunittee,  or  I 
forget  by  what  name  it  was  called,  where  the  representa- 
tives of  diderent  nations  attended,  I  earnestly  urged  them 
to  cease.  I  did  not  see  that  there  was  any  vse  in  going' 
on.  I  recommended  them  to  do  something  like  what 
I  have  spoken  of  to-day,  to  stop  where  they  were,  and 
try  what  they  oonld  extract  fnm  diose  observations 
that  they  had  coUocted,  before  thqr  proceeded  fuither 
with  them." 

It  has  always  been  a  teodenqr  widi  tbe  heads  ol 
great  nadonal  sdenUfic  iosdtutions  to  annex  other  scien- 
tific woik  than  that  for  which  the  institntions  were 

founded.  \Vc  roinember  that  the  late  Prof.  Nichol  de* 
scribed  at  the  meeting  of  the  British  Association  at 
Glasgow  fn  1840^  the  nnnieroas  works  he  was  about  to 
carry  forward  in  different  departments  of  astronomy  ;  to 
all  be  added  a  magnetical  and  also  a  meteorological  ob- 
servatory, with  special  reference  to  important  meteoro- 
logical problems,  which  he  proposed  to  take  up.  Photo- 
heliography  and  spectroscopy  were  not  then  in  existence, 
or  doubtless  they  also  would  have  been  included.  The 
Astronomer- Royal  then  said  (we  do  not  remember  the 
exact  words,  but  they  were  to  diit  cflbct) :  *Let  as 
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an  old  obsencr,  recommend  Professor  Nichol,  as  a  young 
elMerm»  to  anderoke  less  and  he  will  do  more." 

Weliave  tnucli  pleasure  In  finding'  that  we  agree  so 
generally  with  Sir  G.  Aiiy's  \ic\vs.  Wr  do  not  think, 
however,  that  it  was  desirable  to  place  a  meteorological 
onMcmtoiy  in  Gfeenwich  Pufc  We  have  abeedy  said 
whjr  we  do  not  think  it  was  necessary,  or  even  advan- 
tafeoos  to  the  sciences,  that  both  magnetism  and  mc- 
teetelogjrshfMdd  be  placed  under  thesame  direction  as  the 
Nntional  Astronomical  Observatory.  Indeed  the  Astro- 
nomer-Royal has  allowed  (in  his  evidence)  for  meteoro- 
logy, what  is  well  known  to  scientific  men  all  over  the  world 
for  magnetism,  that  his  weU-intentiooed  devotion  to  these 
subjects  has  not  been  repaid  by  the  resnlta  he  has  ob- 
tained. 

Sir  G.  Airy  thinks  the  existence  of  the  Kew  Observa- 
tory unnecessary  (t,o38) ;  that  they  can  famuh  otaserra- 

tions  "at  Greenwich  as  good  or  better,  but  quite  rrs  f^ood 
certainly  "  (995).  We  quite  agree  that  Kew  and  Green- 
wich are  not  both  necessary,  but  it  will  be  seen  that  we 
vould  greatly  prefer  to  see  maf^ctism  and  meteorology 
relegated  elsewhere  (we  do  not  admire  the  position  of 
Kew).  With  reference  to  the  comparative  value  of  the 
observations  nnade  at  the  two  observatories,  it  has  always 
been  to  us  a  matter  of  surprise  that  with  two  observa- 
tories within  a  few  miles  of  each  other,  no  comprehensive, 
strictly  accurate,  and  scientific  comparisons  of  the  obser- 
vations, magnetical  and  aadeofologieal,  made  in  tbem, 
should  have  been  made  and  published.  We  cannot  tell 
how  far  they  agree  or  disagree.  One  might  at  least  have 
been  osed  as  an  aid  to  the  other  ;  if  there  are  differences, 
such  a  comparison  would  have  led  to  a  search  for  their 
causes,  and  errors  might  thus  have  been  corrected.  It 
would  be  a  ver>'  disagreeable  matter  if,  when  compared, 
instruments  at  the  two  observatories  should  be  found  not 
to  £0  together  as  well  as  Admiral  Fitiroy'ls  weather-glass 
and  an  aneroid  barometer. 

A  great  national  observatory  for  the  prosecution  of  a 
branch  of  sdenoe  of  so  much  practieal  importance  as 
meteorology  should  not  be  merely  observational,  but  also 
experimental  Let  us  take  one  of  the  simplest  cases,  one 
broagbt  forward  before  the  Coomiittee :  How  should  we 
place  a  thermometer '  Sir  G.  Airy  says  (984)  :  "  The 
mere  obscrv.-ition  of  getting  the  temperature  of  the  air  is 
one  of  the  most  difficult  things  I  know.  If  you  are  on 
the  north  side  of  a  building  within  some  distance  you  get 
it  too  low ;  if  yoti  are  on  the  sooth  side  you  get  it  too 
h^B^ and  if  you  arc  close  to  the  t;round  you  get  some- 
thing different.''  This  is  all  perfectly  exact ;  and  we  may 
add,  if  yon  keep  the  themMWieier  in  one  pisee  pnbaiUy 
the  sun  will  shine  on  the  ground  near  it  differently  at 
Afferent  hours  of  the  day  and  in  different  months  of  the 
year,  so  that  there  is  a  vatjiag  sooroe  of  error  in  the 
same  place.  Tlie  Astronomer-Royal  is  also  asked  if  he 
can  estimate  the  probable  difference  between  a  thermo- 
meter at  four  feet  and  forty  feet  above  the  ground  (987), 
but  he  cannot;  and  at  what  hd^t  a  tbeimoineter  should 
be  placed,  but  he  replies  only  that  fear  feet  is  the  usual 
height. 

We  mention  these  questions  to  show  that  nearly  every- 
diing  has  as  yet  to  be  placed  on  a  seienti6e  footing.  We 

do  not  think  four  feet  is  a  good  height,  and  agree  with  the 
Astronomer-Royal  that  thermometers  have  been  placed 


too  near  the  ground,  where  they  have  been  affected  by 
maiqr  local  diffexenoes  which  would  have  been  to  a  great 
extent  avoided  at  a  greater  height.  Of  course  obser- 
vations may  be  made  at  any  height  fron\  the  soil  when 
special  questions  are  in  view.  Similar  difficulties  eaist 
for  other  iBStnunents,  and  it  ts  certain  that  we  are 

making  masses  of  observations  which  mif^ht  have  been 
much  more  valuable  to  science  had  experiments  of  the 
class  indicated  been  made  in  the  first  instance.  In  sndi  an 
observatory,  also,  there  is  a  whole  series  of  physical  ex- 
periments which  could  and  should  be  performed,  indepen- 
dently of  those  which  should  mote  prapeily  be  placed  in 
the  hands  of  sipeciaUsts. 

In  dte  Report  of  the  Committee,  we  find  the  following 
(Art.  8) :— "  As  regards  the  first,  although  it  may  be  desir- 
able at  some  future  time  to  create  a  permanent  meteoro- 
logical establishment  on  some  sneh  fooling  as  Aat  of  the 
Astronomical  Observatory  at  Greenwich,  with  an  officer  ot 
scientific  eminence  at  its  head,  we  think  that  matters  are 
scarcdy  ripe  for  such  a  step  at  present*  We  have  been 
in  some  cases  satisfied  with  the  report,  but  here,  if  we 
understand  the  meaning  of  the  word  "ripe,"  we  must 
differ.  We  believe  that -matters  have  been  ripe  any  time 
the  last  forty  yean ;  but  we  hope  to  letum  to  this  sulfject 
on  anodier  occasion. 

The  Report  of  the  Comtnlttcc  is  all  that  could  probably 
be  expected  with  the  evidence  before  it  Tlieie  ate  at 
present  two  purely  scientific  worin  that  should  be  carried  ' 
forward.  Something  should  be  done  with  the  observ  ations 
of  the  seven  observatories,  and  much  should  be  done  to 
encourage  research  in  connection  with  meteorological 
questions  generally.  It  should  not  b<:  imagined  that  an 
investigation  with  reference  to  some  very  small  variation 
can  have  no  practical  value,  that  is  to  say,  that  the  prac- 
tical results  which  may  flow  from  it  can  be  measured  by 
the  amount  of  the  variadon.  Nor  should  it  be  supposed 
that  any  i)uestion  which  touches  on  atmospheric  varia- 
tions should  be  neglected,  in  this  respect,  because  the 
relation  may  appear  remote;  The  movements  of  the 
sun's  envelopes,  the  spots,  the  protuberances  ;  the  moon's 
possible  action  on  solar  emanations  may  all  appear  un- 
connected with  our  calms  or  oor  Storms,  vbA  may  yet  all 
have  a  relation  to  both. 

To  conclude,  wc  object  to  a  cumulation  of  duties  on 
one  head,  by  which  things  are  not  only  not  well  done, 
but  through  which  others  are  prevented  from  doing  tbem 
weD.  We  tii&de  centralisation  hortfol  to  science,  and  we 
regret  that  1,000/.  a-year  has  not  been  granted  to  Scot- 
land, by  wliich  a  healthy  rivalry  would  have  been  gained. 

We  have  given  most  place  to  Sir  G.  Alry^i  testimony 
because  his  is  really  the  most  important,  but  we  cannot 
help  inquiring  why  so  few  directors  of  observatories  and 
meteorologists  were  examined.  Dr.  Uoyd,  who  has 
directed  a  magnetical  and  meteorological  ob5cr\'atory  fgr 
many  years ;  Prof.  Balfour  Stewart,  once  secretary  to  thn 
Meteorological  Committee  and  director  of  the  Kew  Ob* 
servatory ;  Mr.  J.  A.  Broun,  who  has  directed  observa- 
tories in  Scodand  and  in  India ;  the  Rer.  Mr.  Main, 
director  of  the  Radcliflfe  Observatory ;  Prof.  Piazii  Smyth, 
director  of  the  Edinburgh  OI>servatory ;  all  of  whom  have 
been  ooeopied  with  meteorological  investigation,  aw  att 
wanting,  and  they  are  all  men  who  might  have  Slid  SOBUi^ 
thing  worth  hearing  on  what  should  be  done. 
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MR.  TROTTER  ON  UNIVERSITY  REFORM 
Oh  Seme  Questions  of  University  Reform.    By  Coutts 
Trotter,  M.A.,  Senior  Fellow  and  Tutor  of  Trinity  Col- 
lege, Cambridge.    (Cambridge,  Dei;;hton. ; 

DURING  the  short  life  of  the  Oxford  and  Cambridge 
Bills  of  last  year,  it  was  my  lot  to  hear  from  many 
of  my  London  friends  many  dismal,  sometimes  almost 
contemptuous,  prophecies  concerning  the  futture  of 
natural  science  at  the  old  unhrersities.  For  myself,  in 
looking  forward  towards  possible  and  probable  changes, 
I  always  lay  to  heart  the  hackneyed  consolation  of  the 
oBsacoessful  Liberal  Orator,  "Tine  is  on  ovr  sfde." 
Whatever  happens,  science  cannot  lose  much  and  may 
gain  largely.  How  great  a  progress  mi;;ht  with  the  least 
possible  shock  to  conservative  principles  Ijc  effected  by 
the  help  of  men  in  whose  minds  a  broad  sympathetic 
love  of  learning  is  associated  iHth  a  delicate  appreciation 
of  the  present  university  feelings  and  habits,  may  be 
learnt  by  any  one  who  will  take  the  trouble  to  read  Mr. 
Trotter^  brief  pamphlet 

There  are  men  who  in  their  so-called  radical  ways  of 
thinking,  exalt  theoretical  statements  above  practical 
anggcations,  and  thus  are  led  to  'insist  that  all  university 
tefiinB  is  useless  which  is  not  based  on  the  two  abstract 
principles  : — i.  That  the  interests  of  education  are  esscn- 
ti.-illy  opposed  to  tiloae  of  learning  :  3.  That  the  interests 
of  the  colleges  are  essentially  opposed  to  those  of  the  uni- 
versity. Such  men  argue  with  great  vehemence  that  it  is 
hopeless  to  expect  learning  to  ilourish  in  a  place  like 
Cambridge,  for  instance,  where  education,  so  far  from 
being  neglected,  as  Mr.  Lowe  seems  to  thfnk^  Is  pndied 
with  yearly  increasing  energy  (they  speak  of  it  as  being 
"rampant,"  and  assert  that  the  students,  who  have  been 
long  over-examined,  are  now  in  danger  of  being  over- 
taught),  and  where  a  poor  university,  like  an  almost 
penniless  king  whose  only  subjects  are  a  few  wealthy 
barons,  conteBds  in  vain  with  colleges  which  not  only  are 
at  the  present  moment  far  richer  and  stronger  than  it, 
but  must  always  tend  to  be  so,  since  the  feeling  which 
binds  a  student  to  his  university  is  .\kin  to  the  itii'.d  emo- 
tion of  patriotism,  while  bis  affection  for  his  coU^e  is 
more  liloe  the  family  love  of  home. 

To  this  class  of  reformers  Mr.  Trotter  docs  not  belong. 
How  far  he  would  agree  with  these  abstract  principles 
cannot  be  learnt  from  his  pamphlet.  He,  perhaps,  is  one 
of  those  who  think  that  abstract  principles  are  like  the 
tinibcts  of  a  ship,  which,  through  the  very  making  of  the 
vessel,  come  to  the  surface  onlyafier  shipwreck.  At  any 
rate,  he  adopts  what  to  many  will  seem  the  wise  ooniie 
of  confining  himself  to  the  practical  considentien  of  bow, 
with  the  least  possiVilc  ilissipation  of  energy,  i-duc.i'.inn 
may  be  convertied  into  learning,  and  how  the  university, 
which  ooght  to  1>e  (he  seat  of  ^  lauer,  may  be  fbrtf 6ed 
without  injuring  that  "  collc^:e  life  "  which  is  the  natural 
instrument  of  the  former,  and  which,  to  all  who  know 
it,  bas  charms  too  great  to  be  neglected  by  any  wise 

reformer. 

On  these  matters,  all  his  remarks,  coming  as  they  do 
fcom  one  who,  having  a  true  love  of  learning,  has  for 
sevenl  years  been  pcominently  engaged  in  college  and 
university  business,  seem  to  me  worthy  of  very  serious 
attention.  I  can  readily  imagine  that  his  views  will  be 
oondemned  by  two  opposing  parties.   Many  academic 


conservatives  will  call  them  "revolutionary."  Many  aca- 
demic and  other  radicals  will  stigmatiie  tliem  as  a  com- 
promhw.  They  do  indeed  favour  tihat  dreadfiilly  oommon- 

placc  "middle  w.-;y "  ;  but  they  possess  this  notable 
characteristic — they  are  tentative  and  progressive.  They 
may  nee  at  fint  convert  die  vniversity  into  a  palace  of 
learning  ;  but  if  adopted,  may,  without  fear  of  strair, 
be  expanded  in  proportion  to  the  demands  of  knowler'ge 
and  the  wealth  of  the  united  corporations. 

In  the  first  of  the  three  divisions  of  his  pamphlet,  Mr. 
Trotter  deals  with  the  relations  of  education  and  know- 
ledge ;  and  his  leading  idea  is  the  multiplication  of  what,  in 
general  terms,  may  be  called  prof  essonhipSf  the  daties  of 
which  Aall  be  so  light  as  to  afford  leisare  ibr  research, 
and  the  promotion  to  which  shall  he  nt  lon<;t  Inrpcly  de- 
pendent on  fruitfulness  in  advancing  learning.   He  would 
malea  learning  and  edoeadaa,  vdMit  Ae  f^s  ibunden 
thought  they  had  provided  for  their  being,  co-jiartners  in 
the  wealth  of  the  colleges  ;  and  would  sweeten  and  lighten 
teaching  with  the  spirit  of  research.     In  this  he  will 
doubtless  fail  to  please  those  who  press  for  the  endow- 
ment of  research  "  untrammelled  by  teaching  duties 
but  is  not,  after  all,  the  tliiu  rence  between  him  and  them 
one  of  detail  only,  and  not  of  "abstract  principle?" 
Putting  aride  oertaia  tasits  of  oontinaed  observation,  all 
investigators,  or  at  least  all  with  comparatively  few  ex- 
ceptions, would  be  assisted  rather  than  hampered  in  their 
inquiries  by  having  from  time  to  time  to  give  expositions 
of  their  particular  studies  to  an  audience  of  some  kind  or 
other.    And  that  is  all  which  is  really  included  under  the 
duties  of  proibssor.  >Iow  much  or  hosr  Httle  laadiiog 
ought  to  be  demanded  of  this  or  that  man  mnik  dqwadcn 
the  particular  circumstances  of  each  case ;  uid  die  few 
instances  where  absolute  dumbness  is  an  essential  to 
successful  research,  might  without  diiHcuUy  be  provided 
for  by  special  arvangementa. 

These  professorships  Mr.  Trotter  would  divide  into 
three  classes  : — (i)  Ordinary  Professorships,  such  as  now 
e»st ;  (3)  Lectureships,  somewhat  corresponding  to  the 
present  College  Lectureships  ;  and  (3),  what,  in  the 
absence  of  any  more  suitable  word,  he  proposes  to  call 
Extraordinary  Professorships.  The  first  class  be  pro- 
poses to  limit  in  number  and  exalt  in  dignity  so  that  each 
professor  shonid  be  coniMewd  as  at  least  the  nominal 

hc.id  of  the  particular  Stody  to  which  he  is  devoted. 
Although  he  does  not  eipceesly  sUte  it,  Mr.  Trotter 
evidently  intends  that  tlie  men  ludding  these  ofliees 
should  be  eminently  men  of  research;  ttid  hence  while 
their  incomes  would  be  ample,  their  official  duties  would 
be  light.  Tiie  extraordinary  professors  would  form  a 
more  numerous^  class  and  would  be  appointed  either 
for  fruitfulness  in  research  or  for  great  teaching  talent,  or 
(and  it  is  hoped  frequently)  for  both.  The  emoluments 
and  status  of  an  extraordinary  professorship  ought  to  be 
such  that  a  man  might  lode  to  it  as  a  post  fbr  Hfb  and 
not  merely  as  a  stepping-stone  to  something  else.  The 
third  class  of  lectureships  would  be  sull  more  numerous, 
and  serve  in  part  at  least  as  feeders  to  the  ether  proles- 

sorships.  Though,  for  them,  as  for  the  other  two  classes, 
research  would  be  a  qualification  at  least  on  a  level  with 
didactic  ability,  the  teaching  duties  of  a  lecturer  would 
naturally  be  heavier  than  those  of  a  professor.  It  may 
be  urged,  as  Mr.  TroUer  himself  feels,  that  extraordinary 
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>  is  a  very  awkward  title.  Professor  adjunct,  or 
assistant  professor  is  distinctly  objectionable.  It  seems 
to  tne  that  there  is  much  to  be  said  in  favour  of  calling 
the  new  professors  by  the  simple  title  of  professor,  and  of 
iBTcatiiig  for  the  higher  and  more  Mlect  posts  aome  such 
at^te  a*  profisfsor  cHrector,  or  profisssor  lector  j  indeed, 
dw  duties  of  a  member  of  this  class  would  probably  in 
raastet  cases  consist  Iai:gely  in  a  general  gtiidance  and 
Supervision  of  the  studies  carried  on  in  his  own'particnlar 
science. 

His  plans  also  provide  assistants  both  for  teaching 
and  research,  dcmonstimton*  ftc:,  and  include  the  estab- 
lishment of  what  he  proposes  to  call  "  senior  scholar- 
ships," posts  to  be  filled  by  able  young  men  at  the 
close  of  their  student  career  for  the  purpose  of  enabling 
them  to  devote  themselves  free  from  all  trammels,  for  ttro^ 
three,  or  more  of  their  best  years,  to  learning  research. 
This  is,  indeed,  at  present,  p  •'i.Tps  the  Tnnst  cn  ingwailt 
of  the  university,  a  want  most  imperfectly  met  or  not  met 
at  an  Iqr  fbUowshipe  as  nosr  adminialered. 

The  scheme  by  which  Mr.  Trotter  proposes  to  unite  the 
university  and  the  colleges  in  the  function  of  appointing 
and  regulating  tins  professoriate  requires  devdopment ; 
but  it  has  the  great  merit  of  strengthening  the  hands  of 
the  various  "  boards  of  studies,"  and  if  adopted  would 
soon  K^ow  into  a  natural  and  healthy  form  of  govern- 
ment under  which  the  hiring,  bf  candidates  far  nnivetsity 
posts,  of  special  trains  for  the  conveyance  of  their  out- 
lyin<;  voters,  would  become  a  grim  and  a  grotesque 
reminiscence  of  the  past.  It  must  be  remembered,  bow- 
ever,  dttt  no  artificial  sdMme  wOl  sccok  purity  of 

election,  uriless  the  electors  be  thoroughly  leavened  with 
the  leaven  of  loyalty  to  learning ;  and  that  such  loyally  will 
only  be  found  where  research,  rather  than  teaching,  is 
regarded  as  the  great  aim  of  university  life,  where 
Leah  is  woo'd  chiefly  in  the  hope  that  Rachel  may  be 
won. 

An  these  proposed  changes,  to  say  nothing  of  univer- 
sity  laboratories,  museums,  &c.,  require  money  ;  and  in 
the  second  part  of  his  pamphlet  Mr.  Trotter  discusses 
the  methods  by  which  the  wealth  of  the  eoMages  may  be 
rendered  available  for  university  purposes.  Here  two 
plans  present  themselves.  There  is,  first,  what  may  be 
called  the  "  social "  plan.  Is  this  the  colleges  are  sup- 
posed to  undertake  the  care  and  protection  of  certain 
university  posts  or  institutions,  this  college,  for  instance, 
supplying  the  funds,  in  the  shape  of  fellowships  or  other- 
wise, for  this  professorship,  or  talcing  the  diarge  of  that 
lahoratory.  It  may  he  regretted  duit  Mr.  Trotter  has  not 
entered  more  fully  into  the  discussion  of  this  plan,  which 
is  sure  to  find  ardent  supporters  in  the  colleges.  It  offers 
the  ooUega  a  ftdi  fM^  and  promises  to  strengthen 
rather  than  weaken  "college  life."  The  difficulties  of  the 
plan  lie  in  the  question  of  election.  If  the  university 
olcifts,  the  college  may  have  to  receive  into  its  bosam  a 
man  whom  it  detests ;  if  the  college  elects,  it  may  not 
unlikely  choose  the  very  man  the  tmiversity  would  seek 
to  avoid.  Such  a  scheme  cannot  be  made  to  work  satis- 
factorify  even  with  the  liclp  of  elaborate  checks  and 
counter-chedt^  unless  tho  actions  of  both  coOciges 
and  univeni^  «ie  diractod  by  lhomi|h  loftlqr  to 
learning. 


The  second  plan  is  that  of  "taxation,"  or  as  a  small 

but  prominent  party  prefers  to  call  it,  "confiscation,"  by 
which  the  coll^;es  are  called  upon  to  contribute,  in  pro- 
portion to  their  wealth,  to  the  common  university  funds. 
And  on  this  point  Mr.  Trotter's  suggestion  that  Uie  con- 
trflmtions  "sbonld  bo  variable  withh  Ihnits,  and  fixed 
from  time  to  timC^  in  aoeoidance  with  the  wants  of  the 
university,  by  seme  competent  authority  representing  the 
ccdleges,"  is  wortby  of  consideration  as  an  fmprovement  on 
the  older  scheme  of  a  fixed  contrihittion  in  the  form  of  a 
definite  pereentage  tax  on  the  collegiate  divisible  revenues. 
Attbesamettane  it  is  diflScult  to  overlook  the  possible 
occurrence  of  bitter  and  frequent  discussions  as  to  what, 
at  any  given  time,  are  to  be  considered  the  actual  needs 
of  the  onivanity. 

The  money  which  the  colleges  are  in  the  one  way  or 
another  to  be  called  upon  to  devote  to  the  imiversity 
must  come  from  the  pockets  of  the  scholars,  or  the 
fieUows,  or  the  beads  of  booses  {  and  the  ttiiidpartofdM 
pamphlet  is  dovoied  to  a  oonddention  of  tbeao  three 
classes. 

Concerning  the  fellows,  Mr.  Trotter,  with  a  Iwldness 
which  will  undoubtedly  prevent  many  Conservatives  from 
recognising  at  first  how  moderate  a  compromise  his  whole 
plan  of  reform  really  is,  writes  as  follows : — **  On  the 
whole,  I  am  disposed^  mainW  for  the  reasons  put  forward 
by  Mr.  Sidgwick  fal  tbo  ttmUmporttry  RtvUw  (April, 
1876),  to  advocate  the  abolition,  or  at  any  rati  tin-  restric- 
tion within  very  narrow  limits,  of  the  class  of  fellowships 
Md  punfy  at  finut."  Sndt  n  proposal  wOl  be  opposed 
tooth  and  nail  by  many  both  within  and  outside  the 
university  who  have  never  attempted  to  answer  Mr. 
Sidgwick's  arguments;  and  Mr.  Trotter  UnuNlf  Stales 
that  he  imagines  "  public  opinion  "  is  not  at  pressnt  pre- 
pared to  support  so  extreme  a  meastue. 

In  the  matter  of  the  scholars  Mr.  Trotter  proposes  no 
BBilMd  innovation,  though  he  sieems  to  think  chaqgef 
of  some  kind  are  desirahle.  To  his  general  aj^roval  of 
present  practices  he  will  find  few  demurrers  either  within 
or  outside  the  university ;  and  yet  the  evil  influences 
which  the  system  of  seboiarships  is  secretly  OMrctsing 
on  both  education  and  learning  are  well  worth  considera- 
tion ;  mutcUis  mutandu,  many  of  the  arguments  against 
prise  iUlowsbipB  mi|^  be  well  appUed  to  prin  scholar* 
ships. 

The  heads  of  houses  form  the  last  topic  on  which 
Mr.  Trotter  dwells,  and  those  who  Vnaw  university  life, 
iriiatever  their  opinions,  must  award  to  him  the  praise  of 
having  brought  forward  into  open  and  plain-speaking  dis- 
cussion a  subject  on  which,  for  many  reasons,  it  is  diffi- 
cult for  any  fellow  of  a  college  to  say  his  mind.  That 
he  boldly  advocates  the  abolition  of  heads  of  houses  is 
perhaps  less  important  tlian  that  the  question  should  be 
thoroughly  considered.  At  the  same  time  his  argu- 
ments seem  irresistible  ;  he  says  all  that  can  be  said  in 
finvour  of  maintainiDg  these  ancient  offices,  but  concludes 
tiiat  an  the  advantages  tiMsy  oflinr  might  be  seeored  by 
other  arrangements  which  would  bring  to  the  university 
at  the  least  an  annual  income  of  15,000/.,  and  yet  even- 
tuaUybelft  b^noooUefe  as  a  bwden— bj  som^  posatUi', 
M«inlia£ 

M.Foirmt 
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JUt  tmttfmdtHfj.  Natktr  tan  Ar  tmArtt^  itnltim, 
N0  JMAfer  k  taken  oj  anonymmt  tmm$tmfathiu»'\ 


at  Oaibrd 

THBaBooyMOM  ''OxfiwdlfMi'*  wbowtiiMtfffdy 
UtAliHllattrai  papiriB  Am  knt  immfacr  «r  Natvucbi 
Iwidily  be  COmpHmcatea  o«  bfa  wcetuful  and  tmlillal  mignpre. 
tentatiaai.  It  to  aot  KM  dwt  **cr«ll  the  360  fellowships  in  the 
varirnn  eoOcflet  vtAf  fiwuehtU  bjr  penont  (exdoave  of  pn^ 
fcaon)  1^  turn  baan  «i«Gtad  to  tkam  in  ocetidcntian  of  dwtr 
rtNlniiiCBlt  im  Mad  fdenot."  At  fh*  pnMat  ■ament  no 
tag  dm  fdloinAipt  m  Wqg  ImH  far  MM^iuIr,  vii.,  at 
EMter,  two;  tt  H^fdabB,  two;  at  Pemlmk^  aaa;  and  at 
Ck  Co.,  one ;  aod  twofdloiialiipB  at  Hatao^  am  at  Bnaawae, 
floe  at  C.  C.  C,  uid  two  at  Ck.  Ob,  an  tondde  for  pkytics  or 
dwrnUtry  solely.  It  is  tnt  that  OBt  MaHna  Mlomliip  and  the 
oneatCoqnuiaatdieiDanMatTMCUl^tattliia  docs  not  afiiect 
the  qiuesdoa.  Ttat  time  an  AMftv  taMead  of  fife  lenowships 
in  the  bands  of  wttnnl  Mtaaea  booow  men,  and  oonsidering  the 
linr«liognidmte  la  dwadanea  adMMl  as  compared  with  the 
vast  crowds  who  in  the  aggregate  go  oat  in  other  tchooli,  the 
mtmber  is  Iwno  means  oespicable.  There  is,  moreover,  the 
eqonalent  of  a  fiellowship  add  bf  the  Millard  Lecturer  in 

Sjncs^  who  icoeives  fiwa  Triai^  an  annual  grant  of  200/. 
lis  list  of  prizes  takes  no  account  ol  those  fello«n»hips  in  which 
"^e  application  of  mathematics  to  physics  has  been  allowed 
to  count  in  establishing  a  students'  claim  to  snch  fellowship." 

It  is  difficult  to  make  out  why  the  statistics  of  1875  should 
have  been  selected  by  "an  Oxford  Man,"  to  whom  one  would 
imagine  the  calendar  for  1877  should  be  by  no  means  inaccessible, 
and  the  conclusions  to  which  consideiatioa  of  tlicae  atatiitki  has 
led  him  irretlstibly  suggest  to  tboae  1A0  know  OxiM  .aa  it  is, 
that  **  an  Oxford  Man's   survey  is  retrospective. 

That  the  public  schools  pay  so  Uttle  heed  to  physical  aeienoe  is 
matter  for  regret,  which  is  however  tempered  by  the  assurance 
that  a  change  has  been  inaugurated  in  places,  and  the  conviction 
grows  daily  stronger  that  the  claims  of  nalutal  truth  are  forcing 
a  recognition  in  these  ceotica  of  preliminary  culture.  At  Eton, 
at  Kugby,  and  at  Clifton,  science  is  no  longer  a  liye-word  and  a 
play,  but  with  masters  to  teach  and  willing  boys  tolcain,  biology 
and  physics  and  chemistry  are  fast  becoming  realities  wheie, 
not  very  long  ago,  they  were  but  phantom  names. 

It  is  folly  to  hint  of  "introducing  any  braivch  of  physical 
science  into  any  one  of  the  compulsory  examinations."  Such  a 
coone  would  elTectually  crash  the  growing  taste  for  natural 
knowledge  ;  it  is  only  by  leaving  it  an  optional  or  alternative  sub- 

eit  that  the  present  prejudice  againtt  the  study  of  science  can 
satisfactorily  subdued. 

Only  ignorance  of  the  Oxford  of  to-day  could  have  led  to  the 
expression  "  even  the  heads  of  houses  are  with  few  exceptions 
men  who  have  been  schoolmasters,  or  who  hope  to  be  so."  The 
Master  of  University,  and  the  Dean  of  Christ  Church  can  alune 
claim  to  have  served  in  the  capacity  which  has  been  asserted  of 
the  majority.  The  concluiion  of  the  sentence  quoted  is 
ridiculous  when  applied  to  the  senior  nieinliers  of  the  collegiate 
bodies. 

1  he  conckding  paragraph  of  "  an  Oxford  Man's  "  article  is 
perha]  s  mott  glaringly  indicative  of  sublime  ignorance  of  the 
Oxford  of  to-day.  Those  whose  interest,  it  is  .-tssumed,  *'  it  is  to 
suppress  a  (.!ai>s  □(  studies  of  which  they  are  themselves  ignorant," 
include  matiy  names  honourctl  even  in  njetropolilan  centres  of 
tLicntilic  culture;  and  it  would  better  become  all  "  t_)  dorj 
men  "  who,  in  atistnliii,  aic  prone  to  think  of  the  I'nivcrsity  as 
they  knew  it,  to  assure  themitlves  that  thincs  have  remained  in 
statu  i/uo,  than  to  censure  in  ignorance  uat  a  little  careful 
inquiry  would  completely  dispel.  f?WA»T.—  WADS 

Magd.  Coll.,  Oxford,  March  IS 


JMI  Manatton 

Othbk  occmMliaaa  kave  presealed  my  replying  aooncrtoCsL 
A.  R.  Chrkcra  awuiae  charge  (voL  xv.  p.  353},  that  it  ii  Z 
Qnitead  of  he  UnuelO  who  "confound  nkniiaa  aaadia 
their  nUiof."  Tbm  csiamples  are  incMcd  la  Ua  int 
'The  vifaiatioB  awaken  of  the  dtalaaiD  aedi  bd^ 


I. 


9    S     4     3     5    «S  -» 
S    4     3     2     3  8 
The  figtires  are  correct  in  this  in^itance,  but  instead  of  htiag 
"  vibmtion  nambezs»"  they  represent  only  the  ralhi  of  vibration. 

TkcafoUowi:  "ifwebnild  the  scale  upon  the  dominant^,  the 

vibntlon  nuaiben  win  1m — 

S  45  3 
4    3*  •« 


»7  l|  - 
16*  V 


aad^  we  baOt 
ben  will  be— 


4  tketibntioa  1 
3 


t  " 

•  9' 


5     4     3     5    »6  «» 
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Sndi  ratios  as  these  could  not  p,us  unchallenged  in  Kai[  rf, 
therefore  I  drew  the  anonymous  writer's  attention  to  the  second 
and  third  scales,  only  pointing.;  to  the  first  in'crvah  ill  each, 
and  as  "oversights."  It  was  reasonable  to  expect  that  he 
would  submit  the  scales  to  some  competent  musical  friend, 
who  would  correct  them  throughout.  Instead  of  doin^;  so, 
the  Colonel  announced  himielf,  and  had  llie  courage  to 
write,  "  the  errors  and  oversights  with  which  Mr.  Chappell 
charges  me  arc  ima(;iDary.  "  L  h  Ilt  the  pica  of  "making 
the  matter  dearer,"  he  chaii>;ed  the  ratios  (January  18;, 
but  still  he  could  not  set  them  right.  Col.  Clarke's  third 
letter  convinces  me  that  he  doe;  not  permit  his  liguras  to 
be  called  in  que>tiDn  by  any  person.  Perhaps,  then,  one 
illuctration  of  the  Colonel  s  system  of  making,  or  of  transferring, 

rattoaaHqrlataNatae  reader.  Iidectkie  ^i,becaii9eiUaon«e 

may  perhaps  be  pobted  out.  Mr.  Colin  Brown  introduced  that 
ratio  as  from  F  to  B  natural  in  the  scale  of  F.  The  Colonel  saw 
that  F,  (i,  A,  and  U  natural  were  four  consecutive  long  keys, 
and  so  also  were  G,  A,  B,  and  C,  therefore  the  ratio  of  the  one 
uiight  to  do  for  the  other.  It  was  excellent  geometry,  because 
all  the  keys  are  of  the  mme  width ;  only,  whether  they  were 
tones  or  aoaiiaaaacaaiMt  have  eateied  Into  the  Colaad'a  4  * 

lation. 

It  may  be  a-.sunicd  that  Mr.  Colin  Brown  did  not 
any  barmoni :  irijiriiment  of  six  octaves  above  F,  in  order  to  bear 
such  a  thuiou;;h  dissonance  among  the  quarter-tones  as  45 
vibrations  sounding  in  cycles  against  32,  but  that  he  bad  a  aliwt 


of  paper 


kiai,  and  added  the  intervals 


-to 


i.  Tke 
4 


?  was  for  the  major  tone  from  F  to  G,  an  J  the  ^.  for  the  major 
B  4 

Third  from  G  to  B.    This  ?  from  F  to  ti,  might  lutve  assistH 

the  Colonel  to  correct  his  sub-dominant  scale. 

Allow  me  to  add  a  note  which  may  be  in  !imi-  f  r  Mr. 
Geoige  Grove's  glossary.  I  now  recollect  that  the  so- tailed 
"  Comma  of  Pythagoras  "  is  claimeri  by  lloetliius,  and,  as  his 
treatise  was  once  a  college  text-book,  ii  w.ts  in  all  probability 
from  it  that  the  moderns  first  applied  the  name  "comma"  to 
that  most  minute  of  intervals.  It  is  a  favourite  plaything  with 
mathematicians,  but,  being  iiuudible  as  a  sound,  whether  ai  a 
difference,  a  ratio,  or  any  other  way,  it  may  well  Iw  spared  from 
books  upon  mundane  music.  Wm.  ChawEU. 

Smfltonl  Lodge,  Oatlands  Parit,  Surrey 


Tjpical  OCvWoB  of  Btara.— Borretljr^  Comet 


Excuse  me  asking  you  to  allow  ne  to  rectify  a  alntemeat  in 
Natukx,  voL  XV.  p.  344,  col.  2.  It  k  stated  there  that  M. 
Konkoly  haa  followed  M.  VomI^  ^^cal  dhrision  of  stars.  I 
beg  to  ofaaBrveflutdda  tvpfeal  dinaoa  kas  been  proposed  br 
fitat  pubhcation  in  1866  {Mmorie  of  the  Sodeli 
Ui.  lom.  i.  p.  I)  and  pamm  la  my  first  publica* 


Again  yon  say  that  M.  V«Mt  dtoeovcfed,  m 
Hacaaf  ^Ijnn.  Ibtgyoaako  to  aole  that 


1871,  the  bright 


were 


Ikynyaaifla  aqrfint  pakBcatfaa  «f      tame  year, 
~  tadiadwqpecUcatafaineef  »ectralstar% 
b  1S67,  aadwidely  oodated  (p.  31).  Z 
A  that  thate  Bbm  were  inviiibie  in  alter 


ittd.  and  ewa  ailatad  la 
paanaaea  m  1  bib 
karc  abo 
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ZtaUm  hwnige  is  very  Ittde 
Ronic^  Febraurjr  24 

On  Uw  I  (Ih  of  Ob 
■pectnuBof  BowHytCoaMt.  It 

'  I  Ills  gwML  another  iirMv  rI 


_  Ibc 

P»  R>  Stocn 


mv  kmn  to  llis  gwea,  another  men  icfniigibb  in  the  Uae^ 
«ad  MMiuer  Im  re^raagible  in  tb«  yellow  (?)  but  tUi  «u  nunw 
•nd  ftint    Their  figure  was  approximately  u  lidinn  i— 


I  cooid  not  delmiiie 


H3 


batter.  The  Boei,  eqpedaOy  the 


**  Stone  Rhrwi" 

Tm  fateiestipg  account  of  the  mode  of  fiHmatiaB  of  "Stone 
RiTera,"  given  In  'a  late  number  by  Sir  C  Wpille  TluMMon, 
recalls  to  my  mind  some  apparent  moraines  which  I  observed, 
and  somewhat  similarly  explained,  some  years  ago  in  the  Hurts 
Mountains.  In  a  paper  read  before  the  Geological  Society  of 
Ihlblin  in  1873,' I  thus  spcdc  of  them  :  "The  first  thing  that 
OMOOticts  on  entering  this  ndley  [the  '  Odccrthal ']  from  the 
nocth  is  tliat  the  bed  of  the  stream  i«  crowded  with  granite 
pebbles  and  boulders,  which  become  of  greater  sice  as  we  pro> 
ceed  ap  the  valley.  The  iMMddeis  are  soon  so  large — many  of 
'  DM  in  urdght— «ad  are  situated  so  fiu  up  the  slopes 
,  that  the  mt  idea  is,  we  have  here  the  moran  of  a 
I  loohad  dfltaallT  for  ioe  mark«,  but 
I)  iM  I  loenliNBd  mat  no  causes  whidt  have 
BlMii^ghmoUoda  of  rode  on  the  slopes  and  on 
thabodofdMiliwBBtaowatimkawl  aio  slowly,  hot  snidy, 


or  thcB  are  over  fliiityftat  ia  hMt  awl  fbm  vm^ 
ebjcets  hi  the  landscape;  oOcn^  mbw,  ve  deep  in  flas 
away  fiom  pathways,  and  anaot  to  to  MB  4M 


away  from  pathways, 
^itevp  to  thea* 


It  is  qritei 


!  that  the 


A  pile  of  i!Tti'i!te  r<»\'.  r  n  a  moiintain  omfaokiag  OrVrrtlial. 

surfaces  of  the  bloclcs  in  these  piles  are  undergoinR  a  slow  de- 
composition, that  the  joints  are  l>ecoming  gradually  loostr,  and 
in  consequence  the  cohesion  of  the  component  pieces  Ic&s  and 
less.  Sooner  or  later  the  upper  portions  must  tr'icr  slip  off  or 
topple  over,  and  toll  down  the  mountain  side.  And  Ihij  is  not 
mere  theory,  for  1  hear  that  every  mw  and  then  a  boulder  doei 
fall  and  comes  crashing  down  il.c  hill  until  quietly  depo&ited  near 
the  bottom.  It  woulii  appear  that  while  Uie  sorroundin^  rock 
has  been  decomposed  and  has  fallen  down  in  the  manner  indi> 
Gated,  the'c  heaps  have  the  lon;;er  resisted.  But  they  are  yet 
to  follow  in  their  turn  ;  when  the  atmospheric  agendes  have 

'  ■'  Notts  Ml  ilic  Gcuhgy  nf  ih.-  Hartr,"  by  p.  S  Alitih.im.  M.A.,  II  Sc., 
ftc    PlaUiVlll.  toXt.   Jouro. ^K.  OcoU  Soc  of  Ireland,  voi  xiii.  Ft.  s. 


iMtaneworite 
fho  w^dgltt  of  tte 
ooaaoMm  In  the  Haitt 
entry  : — "  I  was 


walf^Cof 


a  quarry 


sufficiently  dona  thflirwoilE,  (tavlty  will  come  u  and  lower  the 

of  the  edges  'of  slaty  strata  from 
It  aoouM  and  VKetation  are 
ad  in  an  old  noto^iook  the  following 
at  wrfmftanpper  dates  on  the  left 
d  iMtao nadi  ovar  tiiat  ftheir  dip 
75*  to  fho  north  raw  Rgdar  doHNin  dip  of  the  dis. 
trietia  abort  4or«Mi«],  Whafhv  fUi  ia  dn*  to  the  vrdght  of 
aepoandahoiih  tonknddpb  or  tofheaeHanflr  a  gMcr,  I 
am  not  qnila  aam,  I  indln%  bowever,  to  the  lint  theiny,  for, 
althooi^  tfaealape  of  the  hfll  ii  not  high,  the  constant  weUit  of 
the  sapenaciUHibeut  eaitfi  and  nthbish.  I)earing  downwarasfor 
mas,  woa14  itaeena  toiM^  ho  wmip  t«  rinar  snrh  a  wwll," 
8elentifieaid>  THiir.  &  AmAHAM 


Ttan  Itnawiwmont  of  tfae  Height  of  Ctooda 

Among  the  various  parallactic  methods  for  dctermininf;  cloud 
hrights,  one  of  which  Mr.  Malloch  has  uut  in  practice  (Na  i  l  rk, 
wtL  X?.,  p.  313),  tlie  use  of  the  doud  shadow  as  a  second  sta> 
tkm  saeass  worthy  of  notice,  as  it  requires  very  simple  apparatus 
and  observations. 

On  any  partially  doody  day  at  the  sea-side,  an  observer  with 
a  sextant  may,  from  a  diB;  eadly  determine  cloud  heights  by 
the  following  elements  : — A.  Altitude  of  a  given  point  of  cloud 
above  the  horizon,  allowing  for  dip.  B.  Depression  of  the 
shadow  of  the  same  point  on  the  sorfiace  of  the  sea.  C  Sun's 
altitude.  D.  Lineal  elevation  of  observer  above  sea-level. 
The  measurements  should  be  taken  when  the  dond,  the  sun, 
and  the  observer  all  lie  in  a  perpendicular  plane  j  U,.  when  the 
doud  shadow  is  seen  on  the  sheen  of  light  reflected  Irom  the 
wavelets ;  othetwiso  asfanath  ofasirvationa,  and  less  rimple  caloa< 
lationt,  must  be  applied.  Ftdl  aunolight  might  also  be  used  at 
night. 

On  pnctkally  trying  this  method  m  S^teaaber,  1875,  the 
tinw  of  d»  waa  sebcted  when  the  sun  was  in  tho  dinctioo  to  Of 
bcm  «hin  Aa  wind  waa  blowing ;  tbos  fht  aland  ihadowa 
skwrijydlodaiDigftesbaenonthe  aeatandoonld  beUlowad 


thak  vdod^i  and  anj  wilatlon  in  thdr  ^w^'t; 


Boab) 
cooldl 


araof  < 

aonon  ati 

wiUgivai 
Theraow 

of  the  eeotica  of  little  imlatad  r  of  dond  aic  flia  hot 

Tha  height  of  the  obsorvor  above  the  aea  is  af  eouae  eaafly 
obtained  by  the  anmlar  wld^  of  a  base  measured  on  the  heaA. 

The  same  method  mi^t  he  employed  with  shadows  on  land, 
bv  using  a  theodolite  and  a  map ;  and  though  it  is  only  appliC' 
able  to  one  or  two  classes  of  douds,  yet  its  simplldty  may 
induce  some  of  your  sea-aide  readeia  to  OMike  sncb  obeervationik 

Bionik^t  Kent  W.  M.  Fundbrs  Fbtub 

Ttan  "Hof-W^Mrn*  of  CnUfomln 
My  friend,  Mr.  Thomas  Bdt,  F.G.S.,  has  Irindly  sent  w  tho 
following  extract  fton  a  paper  by  ProC  Joseph  Le  Contc^  in  tto 
AmtrioM  Jmrmat^  Sdamtm  1S74  (p.  jfi^k  in  wUeb  an 
planation  is  given  af  Hm  nhnwo  named  ibnaalion  ^Avm^ 
voU  sr.  &  VfA  and  of  daHar  Bonnda  &rther  north.  It 
be  saa  Ont  not  L«  CMa  tdin  then  .wboUy  to  *' 


it  b  not  ekar  wlmdHar  ho  noana  "plnvial''  or 
or      two  €on>bined.   Uoae  tiplawation 
nqaindtoaeooantfbrthomMeMf  of  thn  ooded  matiet 
%  amfcoa  thiitto  nUsa  wido  withoot  prodadag  any  con 
tinuon  aavtoea  or  ownr  water  channds 

"/VaMrHSMrndk— Theiixegulsrly  raaifyfaig  grassy  glades  or 
prairies  slicady  dwnrihnd  as  emtine  at  the  sonlhera  extKasi^ol 
Puget  Soandaieatnddadoveras^ddy  asposnUewithMMtnA 
about  three  to  fonrlMthfi^  and  thirty  or  forty  feet  in  diameter 
at  base."  .  .  . 

"  The  whole  eoontry  between  the  Dalles  and  the  upper  bridge 
of  Des  ChntSB  River,  a  diataace  of  about  thirty  miles,  u  literally 
covered  with  tiheae  nuMmds."  .  .  .  "  The  true  icey  to  their  forma* 
tioQ  is  given  hen,  as  it  was  not  at  Mound  Praine,  by  the  great 
variety  of  forms,  sixes,  and  degrees  of  regularity  which  they  as- 
sume. They  vary  in  svu  from  scarcdy  detectable  pimples  tc 
monnds  five  feet  high  and  forty  feet  in  diameter  at  baser  Md  in 
i^rai  from  dicalar  through  cUiptic  and  lof^lllnHc  to  <edl—iy 
UU-iUeeniaiaa-fiimwaandiidcts.''  .  .  . 
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"  No  one,  I  think/can  ride  over  those  thirty  miles  and  observe 
closely  without  being  convinced  that  lhe»e  mounds  are  wholly 
the  rcivlt  of  siirfaiee*««Mian,  acting  under  peculiar  conditioni. 
The  eondittoiiB  m  •  tntUu  eoHnlry  and  a  lirift  soil  caD^atSaag  lii 
two  layers,  a  fine  and  more  movable  one  above  and  a  coarser 
and  less  movable  one  below."  ..."  The  necessary  condition, 
I  believe,  is  the  i;reater  movablenen  of  the  surface  soil  com* 
pared  with  the  sub  soil."  ..."  Surface  erosion  cuts  through 
the  finer  sii|j«rficial  layer  into  the  pebble  layer  beneath,  leaving, 
however,  i>oriions  of  the  raperfidal  layer  as  mounds." 

"  Similar  less  conspicuout  momtds,  nnder  the  nana  of  '  Has* 
wallows,'  arc  well  known  to  «dit  owr  «Ut  amn  fai  nlddle  cm 
■ontbcin  CaliCoroia," 

Hie  wofdt  ia  italiot  m  w  in  die  urij^inal. 

Alfuo  R.  Waixacb 


SCIENCE  AT  CAMBRIDGE,  MASS. 

TUF.RK  is  marked  activity  in  all  scientific  pursuits  in 
and  about  Harvard  University.  The  Agassiz  Museum 
has  at  last  had  its  mana);enicni  fully  turned  over  to  the 
University,  the  transfer  beini;  ctlected  by  permission  from 
the  State  Legislature.  At  present  the  estimated  worth  of 
the  property  is  8322,000 ;  the  land  and  buildings  being 
valued  at  $ico,ooo,  and  the  collections  at  S6o,ooo  ;  the 
zest  being  trust  fiisds.  By  the  tnutsfer.  Harvard  will 
Invit  the  use  of  flw  collections  for  edocatiODal  piurpo«es, 
and  the  Peabodv  Museum  of  Archcxology  will  erect  an 
edifice  connected  in  plan  with  the  Agassiz  Museum.  The 
Peabody  trust  provides  for  a  Pr  ofessorship  of  Anthro- 
polog>',  as  well  as  for  collections  and  a  building.  The 
Agassiz  Museum  is  arranged  so  as  to  display  types  of  the 
whole  animal  kingdom  in  their  natural  classification. 
Crc  ^t  facilities  are  already  furnished  to  students  and 
specialists,  and  these  facilities  will  now  be  further  in- 
creased. The  force  cn^oved  in  the  Museum  is  sufficient 
not  only  fat  the  care  of  the  specimens,  but  also  to  aid 
in  new  research. 

Tliere  it  a  steady  increase  In  the  number  of  Harvard 
students  in  the  sdentific  courses— physics,  chemistry, 
natural  history,  botany,  anatomy,  and  physiology.  Text- 
books are  little  used  in  these  courses  ;  students  are  re- 
quired to  handle  the  things  tliernselvcs,  in  the  labora- 
tories. "Summer  schools'' arc  conducted  from  June  to 
September,  in  which  teachers  from  the  public  schools 
become  pupils.  Chemistr)'  has  been  taught  in  these  sum- 
mer Schools  for  three  years,  geology  and  botany  for  two 
years,  and  zoology  will  be  undertaken  this  year  under 
Assistant- Professor  Walter  Faxon.  Prof.  Shaler's  Sum- 
mer School  of  Geology  is  the  most  widely-known  of  these 
enterprises.  TUa  year  it  twin  fa«  condaeted  wi^  head- 

Siiarters  successively  in  the  Cflonectlcut  Valley,  the 
erkshire  Hills  of  Massachusetts,  and  the  Heldcrberg 
or  the  Catskill  Mountains  of  New  York.  The  class  will 
be  limited  to  fifty  members.  After  the  school  closes,  a 
trip  will  be  made  by  those  who  can  join  in  it  to  Cleve- 
land, Nashville,  Louisville,  and  the  Mammoth  Cave. 
Hcsidcs  the  Summer  Schools,  there  is  also  org.anised  a 
scries  of  four  courses  of  lectures  to  teachers,  which  in- 
clude laboratory  work.  These  arc  given  on  Saturdays 
from  January  to  May.  They  embrace  geoltunj^  physics, 
botany,  and  zoology,  and  have  die  services  oflrofessors 
Shaler,  Trowbridge,  Goodale.  and  McCrady,  and  some 
assistant-professors  of  special  repute.  There  are  about 
fort>-  members  to  a  class. 

The  Boston  Society  of  Natural  History  sustains  a 
^milar  series  of  course-Ici  tures  to  teachers  during  the 
winter  months.  The  instruction  is  practical,  as  far  as  it 
can  be  made  so  by  the  illustrative  sperimens  in  the 
Society's  collection.  Prof.  Shaler  is  also  or|[anising  a 
system  to  furnish  teachers  with  selected  specimens  and 
appropriate  text-books  and  descriptions.  It  is  esmected 
that  this  new  system  will  be  the  means  of  inducing 
teachers  in  the  public  schools  to  malce  further  collections 
for  their  own  uio  and  to  instruct  their  scholars.  The 
Harvard  Natual  Hisloiy  Sodeqr  it  very  activdy  engaged 


in  promoting  scientiiic  education,  especially  among  be> 
ginners  in  such  studies.  Prises  are  offiered  for  the  best 
essays  of  the  students  upon  tlieir  actoal  observatiaiis 
in  nataral  history  and  botany.  A  fif«e  coarse  of  ^  scien- 
tific lectures  is  furnished  by  this  Society,  the  lecturers 
being  eminent  spec!  ilists  in  the  University.  Two  scien- 
tific associations  at  (".unlu  i  Ige  arc  .ilso  doing  active  work 
— the  Nutt.ill  Ornithological  and  the  Cambridge  Entomo- 
logical Clubs.  The  latter  is  the  larger  of  the  two,  and 
contains  many  members  of  eminence.  It  publishes  a 
periodkal,  the  Psyche.  The  Nuttall  Club  publishes  a 
quarterly  magazine,  the  SmiUiin,  edited  by  Prof.  J.  A. 
Allen.  This  list  of  scientific  eutorpliaes  in  and  around 
Ckmbridg^  Mass.,  ia  Iqr  no  meaaa  eihinntive^  but  it  will 
give  a  ftir  notion  of  the  activity  with  whfait  fliey  are  pro- 
moted at  the  present  time.  It  is  hoped  that  the  present 
year  will  be  marked  by  even  greater  effort  than  iu  pre- 
decessors. 


NATURAL  HTSTORY  AND  GEOLOGICAL  RE- 

suns  OF  rni-:  arctic  expedition 

'T'HE  public  will,  we  arc  sure,  be  glad  to  hear  that 
*■  though  the  Admiralty  have  declined  to  undertake  or 
assist  in  the  publication  of  the  results  of  the  late  Britidi 
Arctic  Expemtioo,  beyond  matters  pordy  hydrograpbi^ 
cat,  the  natural  histoiy  and  geological  collections  brought 
back  by  the  expedition  are  being  rapidly  arranged  and 
named.  The  whole  of  the  numerous  collection  of  fossils 
from  the  Silurian  (Wcnlock),  Devonian,  Carboniferous 
'  Limestone,  and  Miocene  rocks  of  the  coasts  of  the  cir- 
cumpolar  sea  have  been  examined  by  Mr.  Etheridgc,  the 
palaeontologist  of  the  Geological  Survey,  and  found  to 
contain  several  new  and  interesting  forms,  which  will  be 
described  in  his  forthcoming  paper,  at  the  Geological 
Society,  on  the  Arctic  fossiU  brought  back  by  Capt, 
Feilden,  R.  A.,  and  which  will  accompany  a  paper  by  that 
officer  on  the  fodts  and  geneial  geolQgical  aos  obalerved 
by  him  in  tut  Aictie  area. 

We  especially  rejoice  to  find  that  Capt.  Feilden  has 
brought  back  a  large  series  of  notes  and  portions  of  rocks 
glacially  scratched  and  scored,  scratched  boulders  .and 
pebbles,  which  will  thruw  much  light  upon  the  manner  in 
which  this  country  was  glaciated  during  the  Drift  period. 
It  will  be  seen  that  stones  on  a  headland  coast  can  receive 
the  greatest  possible  amount  of  glaciation  by  the  mere  ioif 
pinging  of  floe-bergs,  driven  by  violent  gales  and  currents, 
on  the  breaking  up  of  the  pack.  On  the  much-vcMo 
question  of  the  parallel  roads  of  Glen  Roy,  light  also  may 
possibly  be  thrown,  for  terracet  firiagc  nearly  every  valley 
flanking  the  Arctic  coast,  formed  by  fresh  water,  dammed 
by  pack  ice.  Theserest  on  marine  bedsof  boulder  clay,  with 
sea  shells,  which  rise  to  heights  of  more  than  500  feet 
above  the  present  sea-level,  and  prove  the  recent  eleva- 
tion of  the  land,  wluch  movement  is  still  going  on;  the 
marine  beds  outside  the  ice  foot  fringing  the  co.\st  of  to- 
day will  doubtless  ere  long  be  elevated  above  the  water* 
level,  and  be  covered  with  the  latest  fluviatile  terrace 
behmd  thepadc 

To  those  accustomed  to  the  magnificentreatdtsbroai^ 
to  England  by  perfectly  equipped  cxpeditioas  like  Hiat  of 
the  (Mall*nger%  proceeding  leisurely  through  seas  teeming 
with  the  luxuriance  of  tropical  life,  the  collections  brought 
back  by  the  Arctic  Expedition  may  appear  small  ;  but 
we  feel  sure  when  the  specimens  are  fully  catalogued,  and 
the  difficulty  realised  of  carrying  heavy  specimens  of 
rocks  and  fossils  when  up  to  the  arms  in  snow,  and  of 
securing  insects  with  fingers  numbed  by  a  temperature 
of  50"^  below  freezing,  it  will  be  felt  that  the  naturalists 
of  this  expedition  Iiatre  made  trojflfnt  use  of  their  oppor- 
tunities. We  may  meation  that  the  extensive  series  ol 
Miocene  plants  associated  with  the  diit^feet  coal-bed 
of  Lady  Franldin's  iidet  will  be  described  by  Prof.  O. 
Heer,  the  insects  (recent)  by  Mr.  McLachlan,  and  the 
iisliesby  Dr.  Giinlher,  of  the  Bri^  Mosenm, 
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THE  PH  YSIOLOGICAL  ACTION  OF  LIGHT  »  | 

T^EW  Method  of  Experimenling. — One  of  the  chitf 
^  ^  difficulties  in  arriving  at  the  exact  relation  between 
the  electrical  variation  and  the  luminous  and  colour  ior- 
tensity  of  light,  was  the  continually  diminishing  ^ens^bility 
to  the  stimulus,  owing  to  the  abnorntal  conditions  of  the 
eye  when  removed  from  the  head.  When  the  experi- 
ment begins,  the  eve  is  remarkably  sensitive  to  light,  and 
a  large  variation  of  current  is  obtained  ;  but  the  amount 
of  this  current  is  gradually  falling,  in  consequence  of  the 
gradual  change  in  the  parts  of  the  eye,  owing  to  their  loss 
of  vitality  and  sensibility.  In  fact,  the  parts  are  dying  — 
the  blood  is  not  circulating,  and  molecular  and  chemical 
changes  are  slowly  occurring.  In  the  case  of  the  fiog 
however,  it  is  a  fact  that  the  retina  retains  iis  s<nsi- 
biiity  from  three  to  four  hours,  and  sometmies  longer. 
After  a  lapse  of  two  hours  the  frog's  eye  frequsntl  y  re- 
mains in  a  tolerably  stable  condition,  in  which  ic  d  ocs  not 
lose  sensibility  rapidly.    This  condition  may  last  for  four 


Diagram  thowing  amn(ement  of  mpfiaratu*  in  iha  experiment  on  ty«  o 
frog  A,  Kye  Owwing  ilie  clectr<i<5e.  k.  in  contAcI  with  IL  D.  Slcao  rc- 
mured,  and  sul^uijtncous  lissuc  in  c^HlUct  wiil>  other  ele<tr>xie,  (.  K, 
Key.  G,  C^lvaDometer.  Airows  iodiciie  ilifcciiua  ufcatreut.  Comcj, 
powiiTe-    Bacic,  negative. 

or  five  hours.  In  order  to  get  rid  of  the  difficulty  of 
gradual  death  of  the  parts,  various  methods  Were  tried 
in  earlier  experiments  in  the  attempt  to  remove  the  eye 
as  quickly  as  possible,  and  to  make  the  observations 
rapidly.  In  the  case  of  the  warm-blooded  animals  this 
did  not  lead  to  good  results,  because  the  sensibility  to 
light  disappeared  in  a  very  few  minute*.  On  several 
occasions  the  posterior  aspect  of  the  eye  was  exposed  in 
the  living  an.fstbctised  warm-blooded  animal,  and  on 
bringing  one  clectijode  into  contact  with  the  severed  optic 
nerve  while  the  other  touched  the  cornea,  the  observa- 
tions were  tolerably  constant.  This  method  was  trouble- 
some and  difficult. 

These  experiments  are  now  made  in  a  different  way. 
By  placing  a  frog,  rabbit,  or  pigeon  under  the  influence  of 
chinoline,  the  animal  remains  motionless.  A  small  por- 
tion of  the  surface  of  tho  cranium  is  then  removed  so  as 
to  expose  a  portion  of  the  brain.  Une  of  the  electrodes 
is  biought  into  contact  with  the  surface  of  the  cornea,  and 
the  other  with  the  surface  of  the  brain.    The  blood  is 

'  Kiid»v  eveninn  Ixriiire  by  Prof.  Jamei  Dewjir,  M  A  ,  at  the  Roynl 
laiUiutioo,  Uaich  31,  See  Nat  vita,  vv).  viii.  y  »m- 


still  circulating.  A  current  ii  obtained ;  and  all  the 
effects  I  have  just  mentioned  may  be  observed  with  ease. 
The  animal  remains  in  this  condition,  retaining  its  sensi- 
bility to  the  action  of  light,  for  as  long  a  period,  in  the 
case  of  the  frog,  as  foity-cight  hours.  These  observations 
led  to  the  discovery  made  recently,  that  there  is  no 
necessity  for  even  exposing  the  surface  of  the  brain.  That 
is  to  say,  the  action  of  li^ht  can  be  traced,  if  needful, 
through  the  whole  body.  If,  for  example,  wc  take  a  .'rog, 
pLdce  It  in  position,  slightly  abrade  the  skin  on  the  surface 
of  the  head  or  back,  or  any  part  of  the  body,  then  adjust 
the  electrodes,  one  in  front  of  the  cornea  and  the  other 
upon  theabraded  skin,  we  obtain  an  electrical  current  which 
is  affected  by  light  in  the  usual  way.  But  if  the  electrode 
in  contact  with  the  cornea  be  shifted  to  some  other  part 
of  the  body,  a  cuirent  may  be  obtained  ;  but  this  current 
is  not  sensitive  to  light.  In  order  to  produce  the  specific 
action  of  light  upon  the  eye,  the  retina  must  be  included 
in  the  circuit.  This  discovery  enabled  us  to  perform  many 
experiments  without  injuring  the  animal,  except  to  the 
extent  of  abrading  or  removing  a  small  portion  of  skin. 
It  at  once  opened  up  the  way  for  making  observations 
upon  warm-blooded  animals  (one  of  the  chief  difficulties 
ill  our  earlier  investigations).  For  example  :  give  a  rabbit 
or  a  guinea-pig  a  small  dose  of  chinoline,  and  the  animal 
remains  prostrate  and  quiet.  Then  cut  off  a  little  of  the 
hair  from  the  surface  of  the  head  at  the  back  of  the  neck, 
and  abrade  the  skin  so  as  to  have  a  moist  surface  ;  bring 
the  electrodes  into  position,  placing  one  in  contact  with 
the  abraded  surface,  and  the  other  in  contact  with  the 
surface  of  the  cornea,  and  you  will  at  once  obtain  the 
effect. 

Action  of  Lij^ht  in  Warm-blooded  same  as  in  Cold- 
bloodtii  Anifnals.—Y^y  the  use  of  chinoline  we  were  able 
to  make  experiments  of  the  kind  just  described  for  a  con- 
s.derable  time,  without  the  necessity  of  maintaining  arti- 
ficial respiration.  The  result  of  those  investigations  upon 
warm-blooded  animals  has  been  to  show  that  in  these,  as 
in  the  cold-blooded,  light  produces  first  an  increase  in  the 
tlectric  current  on  impact ;  continued  light  usually  causes 
the  electrical  current  to  diminish  ;  and  on  the  removal  of 
light,  there  is  a  second  rise,  as  described  in  the  case  of  the 
frog.  In  our  earlier  investigations,  we  always  observed  in 
the  case  of  warm-blooded  animals  (when  the  eye  had  cither 
been  quite  removed  from  the  body  or  was  receiving  an  in- 
adequate supply  of  blood),  that  the  action  of  light  caused  a 
negative  variation,  that  is,  a  diminution  in  the  electrical 
current.  By  improved  methods,  however,  which  have  the 
effect  of  placing  the  eye  in  conditions  more  normrd,  we 
find  that  light  causes  a  posiiiiie  variation,  that  is,  an  in- 
crease ;  thus  agreeing  with  what  bad  hitherto  been 
observed  in  the  e>c  of  the  frog.  This  is  a  point  worthy 
of  notice.  Du  Bois-Reymond  showed,  even  in  the  caie 
of  sensory  nerves,  that  physiological  action  caused  a 
nee;ative  variation.  But  it  appears  that  in  the  case  of  the 
retina  the  action  of  the  normal  stimulus  is  to  cause  a 
positive,  not  a  negative  variation. 

Experiment -with  the  Livins^  Lobster.— TYvc  Aciion  of 
light  can  be  readily  shown  in  ihii  animal.  Fix  it  loosely 
in  a  cloth,  and  lay  it  on  the  Uble  in  a  slightly  oblique 
position.  With  a  small  trephine  remove  a  circular  por- 
tion of  the  carapace,  about  three  millimi;tres  in  diameter, 
and  expose  the  moist  tcgumentary  surface.  Bring  ont: 
electrode  into  contact  with  this  surface,  while  the  other 
touches  the  cornea.  The  usual  effects  of  light  may  then 
be  noted  ;  but  in  the  case  of  the  lobster,  the  variation 
caused  by  the  impact  is  greater  than  what  we  have  noticed 
in  any  otiier  animal,  often  amounling  to  one-tenth  of  the 
total  amount  of  current.  Another  interesting  experiment, 
comparable  with  that  of  the  two  eyes  just  described,  m.ty 
be  made  on  the  lobster  by  placing  an  electrode  in  contact 
with  each  cornea.  The  result  frequently  is  apparently  no 
current,  but  in  reality  the  currents  neutralise  each  other. 
Light  falling  on  the  one  eye  causes  the  needle  to  move, 

X  3 


Digitized  by  Google 


43t 


NATURE 


[March  15,  1877 


say  to  the  left,  while  if  it  fall  on  the  other  eye,  the  needle 
swerves  to  the  right  When  the  eye  of  the  lobster,  re- 
moved from  the  body,  was  divided  longitudinally  into 
segments,  each  segment  was  found  sensitive  to  light.  The 


r>;*er3m  Owiwinj  5rr*n)teii-fn  o'  iipp»r»nn  in  .  jp-rim-nt  on  living  lobtter 
ti,  corneal  luriacr,  Mrinx  cl^'.I  oHe.  in  cunuci  «tih  it.  b,  portion 
01  caraixacc  reovored  ya  as  to  enpow  ino-«t  surface  for  elect -04c,  r. 
K,  key.    c  galranonifttcr.   Arrow*  indicate  directKm  of  ciirrem. 

effect  of  light  was  then  to  increase  the  primary  current' 
but  no  inductive  action  was  observed  on  withdrawal- 
This  observation  is  interesting  as  a  confirmation  o'  the 
%-icws  of  physiologists  regarding  the  mode  of  action  of  a 
compound  eye. 

Mode  of  Exfxriment  on  Eye  of  Fish  — An  experiment 
upon  the  eye  of  a  lish  may  be  made  in  a  very  simple 
way,  by  a  method  adopted  in  Prof.  Strieker's  labora- 
tory in  Vienna.  Take  a  fish  and  give  it  a  very  small 
dose  of  woorara.  It  soon  becomes  almost  motionless, 
and  sinks  in  some  cases  to  the  bottom  of  the  vesse'. 
'I'he  animal  would  soon  die  in  consequence  of  paralysis 
ol  the  movement  of  the  gills  necessary  (or  respiration. 
But,  if  we  take  the  animal  out  of  the  water,  put  it  upon  a 
glass  plate,  introduce  a  little  bit  of  cork  under  each  gill, 
and  then  by  means  of  an  india-rubber  tube  placed  in  tbe 
mouth,  allow  a  little  water  to  flow  over  the  gills,  the  fish 
will  live  out  of  water  for  many  hours.  By  this  method 
may  be  made  the  experiment  upon  tbe  eye  of  a  fish  with 
like  results. 

Observation  on  Human  Eye. — Having  succeeded  in 
detecting  the  action  of  light  on  the  retina  of  the  living 
warm-blooded  animal  without  any  operative  procedures, 
it  appeared  possible  to  apply  a  similar  method  to  the  eye 
of  man.  For  this  purpose,  a  small  trough  of  clay  or 
paraffin  was  constructed  round  the  margin  of  the  orbi', 
so  as  to  contain  a  quantity  of  dilute  salt  solution,  when 
the  body  was  placed  horizontally  and  the  head  properly 
secured.  Into  this  solution  the  terminal  of  a  non-polar- 
isable  electrode  was  introduced,  and  in  order  to  complete 
the  circuit  the  other  electrode  was  connected  with  a  lar^e 
gutta-percha  trough  containing  salt  solution,  into  which 
one  of  the  hands  was  inserted.  By  a  liborious  process 
of  education  it  is  possible  to  diminish  largely  the  elec- 
trical variation  due  to  the  involuntary  movements  of  the 
eye-ball,  and  by  fixing  the  eye  on  one  point  with  concen- 
trated attention,  another  observer,  watching  the  galvano- 
meter, and  altering  the  intensity  of  the  light,  can  drtect 
an  electrical  variation  similar  to  what  is  seen  in  other 
animals.  This  method,  however,  is  too  exhausting  and 
uncertain  to  permit  of  quantitative  observations  being 
made. 

£:.xplanation  of  Variation  in  Direction  of  Current. — 
One  phenomenon  particularly  attracted  the  attention  of 
physiologists,  and  especially  of  those  who  first  saw  tbe 


experiments,  viz ,  tbat  sometimes,  in  the  case  of  the  eye 
of  the  frog,  light  produced  an  increase  in  the  electrical 
current,  and  in  other  cases  a  diminution.  This  we  could 
not  at  first  account  for.  But  we  have  been  able  to  make 
out  that  the  positive  and  negative  variation,  or  the  in- 
crease or  diminution  of  the  natural  current  on  the  action 
of  light,  depends  upon  the  direction  of  the  primary  cur- 
rent, when  the  cornea  and  brain  are  in  circuit  If  the 
cornea  be  positive  and  the  brain  be  negative,  then  light 
produces  an  increase  of  the  electrical  current  If,  on  the 
other  hand,  the  cornci  be  negative  and  the  brain  positive, 
light  then  produces  a  diminution  in  the  electrical  current. 
It  is  thus  conclusively  shown  that  the  current  superadded, 
or  if  we  may  use  the  Unguage,  induced  by  the  action  of 
light,  is  aliways  in  the  same  direc'ion  ;  only  in  the  one 
case  it  is  added  to,  and  in  the  other  subtracted  from,  the 
primary  current. 

The  Use  of  Equal  and  Opposite  Currents. — Many 
experiments  were  performed  in  which  equal  and  opposite 
currents  were  transmitted  through  the  gaU'anometer  at 
the  same  time.  By  the  use  of  resistance  coils,  it  was  not 
difBcult  to  balance  the  current  from  the  eye  ;  but,  owing 
to  the  inconstancy  of  even  a  Daniell's  cell  in  such  expe- 
riments as  these,  it  was  impossible  to  avoid  fluctuations 
which  might  possibly  have  been  mistaken  for  those  due 
to  the  action  of  light.  This  di/Ticulty  was  got  over  by 
what  was  formeriy  called  the  double  eye  experiment,  in 
which  two  similar  eyes  are  placed  in  reversed  positions 
on  the  electrodes,  so  that  the  current  from  the  one  neu- 
tralises that  of  the  other.  When  this  is  accomplished,  it 
is  easy  by  means  of  a  blackcn*d  box,  having  a  shutter  at 
each  side,  to  allow  light  to  fall  on  either  the  one  eye  or 
the  other,  and  it  is  then  shown  that  the  galvanometer 
needle  moves  either  to  the  right  or  left,  according  to  the 
eye  affected.  Instead  of  removing  the  eyes  from  the  head 
and  balancing  them  as  just  described,  it  is  a  much  better 
method  to  apply  the  two  electrodes  directly  to  the  corneas 
in  their  natural  position.  By  a  little  manipulation,  it  is 
possible  to  obtain  two  positions  that  seemingly  give  no 
electrical  current.  In  these  circumstances,  ligQt,  allowed 
to  fall  on  the  one  eye  or  the  other,  produces  the  effects 
above  detailed. 

Action  of  Polarised  Li^kt  and  Colours  of  Spectrum. — 
The  next  point  investigited  was  the  action  of  polarised 
light  and  the  various  complementary  colours.  Eirly 
experiments,  by  passing  light  through  solutions  hiving 
various  absorptive  powers  and  by  tbe  direct  coloured  rays 
of  the  spectrum,  &c.,  lead  always  to  the  same  conclusion— 
namely,  that  the  most  luminous  rays  produce  the  greatest 
effect  For  studying  the  action  of  polarised  light,  the 
simple  contrivance  of  a  black  box,  having  a  hole  on  one 
side  of  it,  placed  over  the  eye,  may  be  employed.  Oppo- 
site the  hole  two  cylindrical  tubes  of  brass,  each  carrymg 
a  Nicol's  prism,  were  placed,  and  between  the  two  prisms 
a  thin  plate  of  quartz  is  introduced,  producing  the  various 
colours  of  polarised  light  on  rotating  one  of  the  prisms. 
The  general  results  were  exactly  the  same  as  with  the 
colours  of  the  spectrum.  In  all  cases,  the  impact  of  the 
yellow  rays  produced  the  greatest  effect.  It  has  also  been 
ascertained  by  this  method  that  the  effect  of  the  impact  of 
light  is  much  more  regular  than  the  cflect  of  its  removal. 
The  results  of  one  series  of  observations  are  given  in  the 
two  following  tables  :— 


Action  on  Frog's  Eye  of  Colours  of  Polarised  IJ^kt. 
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Attian  on  Frog's  Eye  of  Specirum  of  OxykydrofeM  Flame. 
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Sr/l  WILUAM  a  OWE  ON  THE  RADrO.\rFTER^ 

OTR  WILLIAM  GROVK  f!e5crib<^  some  cxppriiTient ;  he  had 
"  rc-ently  innic  witS  a  m'xl'.ficition  of  Cr.iokc^'s  raiiiD-n-ier. 
After  A  Ce*  piefitory  lri»]<,  such  as  covinj  onc-hilf  of  ih?  lui'U 
with  tinfoil  and  eJectrisiD^  it,  which  gave  no  notible  rcsult.s,  he 
<lcri>,»<l  a  mcthtKl,  shown  in  ike  accompanying  sketch,  by  which 
he  coul  1  cl  ctrlsc  ihe  whole  of  the  intern*!  tyitem.  K.mr  alu- 
minmm  vines  e.ich  blackened  on  one  si  le,  hi'i  nietiillic  arm* 
and  a  mclal  pu  u'  at  their  cr  yssing  thai  rcitcd  in  a  met  il  c^ip. 
The  lattrr  was  ini'cd  to  a  i>lT,inum  wire  thit  parsed  tliroajjh  • 
f^'iss  tub:'  and  wu  fused  into  il,  (lie  platinum  wire  pro'rjdmjj. 
Lwly,  the  i;liss  tube  W4»  fu*s«i  iiisi<|  j  the  a|ipAratus  and  her- 
metically scaled,  the  end  of  the  pUlinum 
wire  beinj  exposed.  The  v.icuum  ii  th'S 
apparatus  was  consideic<:l  !jy  Mr.  Crookes* 
t  I  be  a«  per'ect  as  in  his  raiiiometen  Rene- 
rilly,  bu'  Sir  Willarn  Gr>ve  duub'.ed  that 
itwasto  The  following  wete  the  results:  — 
I.  With  Ihe  faint  licht  of  a  lucifer  match 
or  of  one  or  two  candles,  the  vanes  in- 
variablr  tumei  the  opposite  way  to  the 
noraaC  the  polished  isnrface  being  re- 
pdl.HL  With  a  dark  heat,  as  from  an  iron 
•hovd  heated  short  of  redness  ihey  went 
the  nocmal  way.  Theae  effect  ooatinned 
tot  eevcnd  days  h«t  not  permanently ; 
tiwapparatuaaeeiaed  to  have  leaked  and 
19  hme  become  sluggish  and  imegalar. 

s.  On  fSfUfMag  we  pvotrodiag  platiovm 
wife  wilk  a  niUwd  iM  of  gh«  or  walii 


fht  kat  experiaMr,  dm  wan  dectrid 
the  n«(h  dtaa  froMthepoHihedticeiof 


lai%  het  the  posWreaoltcaeieJ  thtienes 
to  rotate  atiMllT,  su  iti  effset  waacven 
betMr  flu  OmI  ban  l%ht  or  heat.  In 
the  derit  the  eligat  me  very  beautUiil,  as 
the  dark  vtnei  mowed  thmi^  a  phoa- 
phoreaoont  rioir.  The  total  winlts  were 
"  '  Sir  WaiiaB  GfOTO  to  be 
Mgatiie.  het  they  teaied  to 
r  that  ell  the  ciseia  were  doe  to  led- 
He  aaneated  hi  eiplaaatuni  of 
eleehncn  woeU  cae^M  from 
1  fimo  of  m  vaaei^  aa  the  former 
imeaited  a  vast  aMabar  of  pcdntd  Conseqaently  the  rough  fiues 
woold  produce  more  diMtfbance  of  the  gas  in  front  of  them,  and 
woeld  thcmadvea  be  naore  affected  by  the  leacdoa  thaa  the 
plase  &xa.  The  pdlahad  surfaoes  being  repellad  by  loaiBaiBB 
Mat  il^  however,  very  difficult  of  explanation. 

b  mi  aeoood  notice  Sir  William  GroTe  described  some  fiirthv 
experiBMlta  he  had  mde  with  Craokes's  ndiometers  since  the 
Uit  mecdaf  of  the  doh.  He  did  not  bow  enteftaia  much  donht 
that  these  mtveatems  aredoe  to  the  effect  of  residual  air.  Mr. 
Crookca  had  kindly  made  a  sec  and  instminciit  (or  him,  and  the 
one  that  he  described  at  the  bat  aaeeting.  of  which  the  vanes 
were  metallic  and  in  aaelallie  ooaaection  with  a  plaiinnm  wire 
that  protruded  outside  the  apparmtas,  had  been  re-exhausted. 
Both  now  act  normally,  the  black  faces  of  the  vanes  being  repelled 
by  Iwfat  and  by  heat  When  the  protmding  wire  is  now  elec- 
inaed  by  a  Kuhmkorf's  cofl  the  effects  that  were  previously 
observed  are  altogether  absent,  there  is  aot  the  slightest 
Ittmiaosity  roond  the  vanes,  and  the  current  does  not  pass. 
B«tt  althmtgh  the  cnrtent  is  now  inoapable  of  tmvcniag  the 

r.its., 


'  Ab-lracl  of  two  cemunictioashy  the  Hoi.  i 
a^htna«iiij^W|aa^Jfar  V  1.  Ob 


small  space  of  one-tenth  of  an  inch  that  separates  the  vanes 
from  the  glass,  induction  acts  across  il  just  as  well  as  before. 
This  is  shown  by  the  reidiness  with  which  llie  v.ines  folKiwthe 
movements  of  a  p'ecc  ol  r  idbed  R-ass  or  sealing-wax  held  near 
the  apparatus  It  is  therefore  evident  thai  the  effects  of  attenu- 
ation of  air  upon  dischirge  and  upon  induction  arc  not  the  sami-. 
When  attenuation  has  commenced  and  is  incrcasmg,  the  dis- 
charge passes  more  and  more  rapidly,  until  it  becomes  a  ^iov,  or 
acctnrding  to  the  old  theory  of  electricity,  polarisation  becomes 
more  ancrm'>re  readily  subverted  ;  but  a  further  attenuation  st^ps 
the  discharge  entirely.  On  the  other  hand,  iniuction  continaes, 
and  appears  to  be  in  no  way  lessened  by  extreme  attenuation. 
These  results  cannot  be  accounted  for  by  the  ol  1  theory  that 
dis^arge  is  the  consequence  of  subverted  inilaction. 

It  farther  app^rs  that  a  radiometer  is  a  most  delicate  electr<>- 
scope.  By  tili<n|T  it  aotii  the  vines  tumch  the  glass,  the  interior 
of  the  glass  nuiy  be  e'ectrisecl,  and  it  will  then  remain  for  days  la 
that  oondiiiin.  He  had  performed  thi^  oprratiM  eight  dayaago^ 
and  the  movement*  of  the  iaatmmtnt  hy  light  or  heat  have  been 
thereby  whol^  fhlrited  BfCiT  endeavour  haa  been  made  to 
discharge  or  neebiHw  dM  dectndty  on  the  glass  surface,  as,  for 
esa-np'e,  by  covcriag  the  exterior  of  the  globe  with  tinfoU  and 
cooaeciing  this  wlA  the  pladaMOi  wire,  oemthdMS  the  glias 

maaina  chanaod.  ahoirfas  iriiat  a  fwrfnrt  J**^  a  aaod 
r«||».  UjMgee,  »»w»g  waat  a  penaR  lamanr  a  «aoa 

ThedMwebacorif  offheahalnelifciaacfaib  book.  Th^ 
am  BOW  ferther  pabBwed,  as  aooe  paitld  aotieea  of  dMB  have 
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JBnmimlcr  ritiiHi^  iS»  tk*  Satt-wattr  FisktrUs. 

TIY  the  side  of  the  more  strictly  scieatilic  researches  it 
^  also  our  intention  daring  the  expedition,  if  opportunity 
offered,  to  give  close  attention  to  all  the  circumslanccs  that 
might  stand  in  any  connection  with  or  throw  any  litht  u;ion  our 
most  imporiirit  salt  watt!  fisheries.  As  I  already  during  a 
series  of  yeAr»  hii!  l>fen  tn^'ajjed  in  the  study  of  our  hshenes, 
the  prosecution  of  these  rcr^i'arLhc"  was  commlltci  to  me. 

For  thi<  reason  there  was  added  to  our  other  equipmmt 
various  fishing  apparatus,  as  hooks  and  lines  for  deep-set  fish- 
ing, and  several  sorts  of  drag-ntts  with  various  siza  of  meih. 
The  use  of  such  implements  could,  as  a  matter  of  course,  onlv 
be  reckoned  upon  in  good  weather  and  with  a  pretty  smooth 
sea,  which  we,  however,  hid  promised  oanelvea  might  o.-cur  at 
least  now  and  then  during  our  three  moatha'  excursion  at  the 
best  season  of  the  year.  But  the  state  of  the  weather  waa  aa> 
foitunately  so  atterly  nnfavoonble  daring  oar  whole  expeditioa 
that  the  employment  of  the  apparatos  wo  have  tofcrrea  to  WW 
not  to  be  thought  ot.  For  the  aaate  laaaoa  the  apparatoa  Car 
meaniiog  the  ^''^^'''^^^^^I^^^S^^SjllS^  ifartaat^M 

al^o  for  thoaa  witt  whkh  we  an  tarn  aaoaaiae^  eedd  aot  be 
brought  iste  aae.  Dmda^  tte  ftnr  ine  dam  we  had  hi  the 
cooraaof  oer  eapedMuii  we  were  to)  near  the  coast  for  these 

^^J^&m£vS^&VSm^SSSm  ttn  Ud  ftMmontaye 
datadeala  Aewayorihe  laSBawhes  teftrred  to^  I  havR  ho»> 
ow,  daring  oar  n^editiaa,  be«  able  to  estabUih  oartaio  fiKta 
whkh,  ia  my  opioion,  are  of  ao  inoootideraMe  iai^iaace  fa 
tlus  directkM,  end  willbeof  gieatasa  htgaidia^asin  the  ooa- 
thuMd  practical  •daatllle  leaeaidws  ooiicefahig  oar  fisheiica 
It  is  of  these  facts  that  I  now  proceed  to  give  son 
It  is  asoertatited  by  oar  aoondings  that  off  OW 

'  h-haaka  of  whoae  existeace  thoM  Via  M  pcevloat 
iUNwwvf,  '  profitable  fithvy  whk  bank  seawls 

may  certainly  be  carried  on  during  the  aaamser  BMnths. 

The  so-called  "  Storegg  "  (great  edge)  off  Rooadai's  Amt  has 
been  from  old  times  famous  for  its  immeasorable  richness  in  fish, 
and  there  has  been  an  ofaacare  tradition  that  it  was  not  the  only 
point  where  such  ftsbiag  OOaU  be  oanted  OB  oa  a  large  scale,  but 
'  mad  dBjlarriA  ilk  beaks  at  many  other 
iie  naa  only  fofteaate  caoogh 
sent  of  the  "Uafffaaa"  (.ea 

>  I  wty  Slate  that  ike  clectri  JiydM  Mmgtiv  hscaais  gakislsa,  but 


that  there  were  to  be  I 
poiaisfaroathitbeoMBsea,  'S 
wUlapoethea."  The  mystic  1 
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flier  or  Jcttj)  has  now  been  for  the  MMt  pert  esplained  by  tbe 
innrey*  set  on  foot  duripg  oar  expedition.  Tbe  "Storrgg" 
is  nothing  else  than  a  piece  of  the  edge  of  the  extended  barrier, 
which  in  the  west  forms  the  bwindary  line  beyond  which  lie  the 
cold  polar  sea-deeps.  That  so  clear  a  knowledge  of  this  edge 
within  a  very  limited  extent  has  been  already  obtained,  without 
tbe  least  idea  being  formed  as  to  its  proper  connection,  naturally 
•riaes  from  the  polar  sea-deeps  here  running  in  closer  to  the  coast 
than  at  any  other  point.  A  new  piece  of  the  continuation  of 
tUa  edge  had  already  been  found  by  soundines  made  front  the 
■tcaaier  Hamtftn,  and  we  have  now  been  able  to  establisli  its 
existence  at  several  other  points,  and  that  both  farther  south  aitd 
farther  notth  it  retires  more  and  more  from  the  coast  to  a  distance 
of  from  twenty  to  thirty  Norwegian  (140  to  210  English)  miles. 

Although  it  may  not  be  constant  everywhere,  it  appears,  liuw- 
evcr,  to  be  the  rule  that  at  the  bottum,  at  the  farthest  boundary 
of  fte  banicr,  before  it  slopes  towards  the  depths  lying 

beyond  it,  it  rises  somewhat,  and  assumes  simultaneously  a  hard 
ttony  character,  as  is  the  case,  as  is  well  known,  at  the  Storegi;. 
At  the  first  sounding,  when  we  went  out  from  Husoe,  we  struck 
this  edge  at  about  twenty  Norwegian  (140  English)  miles'  dis- 
tance from  the  coast  (stations  16  '  and  17  '^).  The  ba  toiii,  which 
before  had  everywhere  appeared  to  be  io  t,  suddtnly,  at  a  depth 
of  221  faihoms,  became  hard  and  >lony,  and  retained  this  cha- 
racter even  alltr  it  had  sloped  aliout  fiiiy  fathoms  down  towards 
the  deep  sea  l)ing  lieyond.  Tluit  there  w^s  here  a  pretty  abrupt 
descent  is  clear  Irom  the  cirLiittutance  that  we  already  at  the 
next  station  rtachid  far  di>»n  into  the  cold  area  with  a 
depth  of  412  f.ithi  tiis,  ar.d  a  l  udoni  temperature  of  f  3  C. 
Kaither  north,  about  the  latitude  of  Trondhjem,  we  found 
at  a  depth  of  190  fathoms,  and  likewise  on  the  boundary 
line  between  the  warm  and  cold  area,  a  very  similar  edge  with 
rocky  bottom,  which  falls  off  with  a  pretty  steep  slope  towards 
the  west  (JSlalion  8<;  ').  Also  on  ihc  opposite  side  of  the  tract  of 
»^a  we  travcried,  wc  had  occasion  to  obscn'c  >  similar  state  of 
things.  Otf  the  K.xroc  Lsl-ndf,  and  at  a  considerable  distance 
from  ihem,  w;  were  furtunite  tnouf;h,  thouj^h  the  weather  was 
exceedingly  unfavourable,  to  find  the  outer  edge  or  opposite 
point  of  the  extensive  Fa-roe  bank  (Station  38*),  whereby  its 
extent  and  configuration  could  be  to  some  extent  determined, 
and  the  state  «f  tUifa  li«n  appeal*  to  te  vtqriiaiiar  to  the 
Storegg. 

By  the  carefully-planned  toumiingt  which  were  undertaken 
from  Ramsen  Fiord  westwards,  there  could  be  establi:>hcd  at  a 
Cfjmparalivcly  inconsiderable  diilatice  from  the  tuait,  the  exist- 
ence of  a  hitherto  quite  unknown,  well-delined,  sleep  bank  of 
coniidcrabic  extent,  w;lh  a  iiard  bottom,  and  a  de[illi  uf  only 
62-03  fathoms  (Statu ms  6  5.  '  64,*  65').  Beyond  this  iheic  was  a 
very  gentle  and  even  destei  t  towards  the  j;rcat  deeps,  but  vse  did 
not  here  meet  With  any  tiue  edj^e  as  a',  the  Stine^;^.  ]l  may  be 
added  that  in  the  outer  pnr:  ul  .>u,;iie  Fioid  (S  ^;rilj(een),  we 
found  a  pretty  extensive  platcai',  with  a  haid  st my  boiioin,  an<.!  a 
slope  both  inss  ards  and  otit wards  |<  Irpth  fi um  206  tu  2 1 1  faihonis). 

That  all  the  points  meniionerl  above  nrc  excellent  fishing- 
grour.ds  1  have  not  a  moment's  doubt,  l.vcrywhcre,  where  at  a 
cons'.derahlc  distance  fn.ni  the  coast,  such  banks  with  hard  or 
stony  bottom  have  Lccn  lound,  there  have  always  on  closer  exa- 
mination been  found  large  quantities  of  fish,  and  although  an 
allrin|>t  made  by  us  by  attaching  to  the  lead  a  short  line  with 
hooks  and  bait  was  unsucccss'ul,  there  cannot  lie  any  negative 
cnciusion  drawn  from  this  method  of  research,  which  was  un- 
loitunately,  by  reason  of  circumuanccf,  very  unsuitable  for  the 
purpose. 

T  he  kinds  of  fish  which  are  found  on  the  sea-banks  are,  as  is 
well  known,  prircq  .tlly  ling,  torsk  (firosmus  vulgarit),  halibut, 
anil  cod,  the  so-cabcil  bank  cod.  I  have  already,  in  my  rej  oris 
lo  the  dt]  artnunt,  tltarly  set  it  furth  as  my  opinion  tli;it  the 
so-called  l  ank  to  l  is  not  a  dilTerent  variety  from  the  wcU  kuowu 
winter  coil,  or  lireiJ,  which  in  winter  and  all  tlito.iyh  the  spring, 
visits  our  toast  for  the  purpose  of  spawning.  The  earlier  hypo- 
theses concerning;  the  migrations  ol  the  winter  cod  {ikrriU)  from 
great  distances  in  the  sea,  I  have,  a  ter  a  cloie  study  of  tbe  nature 
ol  this  fish,  been  obliged  entirely  to  abandon,  and  the  experience 
obtaintd  during  our  expedition  coohrmi  me  in  thi«.  It  is  my 
conviction  that  tbe  winter  cod,  which  ia  to  be  found  along  our 

■  Sliition  16,  '»!.  fca"  jj'  9*  :  long.  ^'  if  E.  from  CrceDwlctL 
'  ^latiuD  17,  lal.  ta'  51';  long,  j'-'  4'  ^;.  /rom  lirecnwkll. 
J  Mat>oi>  to,  lat.  (u*  1  ;  lung.  6'  7  5"  1^.  Irom  Cretnvick. 
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coasti  daring  winter,  and  which  u  tbe  object  of  some  of  our 
most  important  fisheries,  ii  dttiiag  the  rest  of  the  year  distributed 
only  over  that  tract  of  sea  whose  bottom  forms  the  tNurier 
against  the  polar  sea-deepe  lying  i^eyond  it,  and  that  the  outer 
boundary  of  this  tMrrier  (the  so-called  Havbro),  with  its  well> 
developed  animal  life  and  favourable  l>ottom,  forms  a  suitable 
habitat  for  innumerable  multitudes  of  this  fish. 

Very  diisimilar  are  the  circumstances  with  reference  to  tbe 
second  of  the  varieties  of  fish  most  important  for  our  fisheries — 
the  herring.  Here  my  earlier  researches  have  led  me  just  to  the 
opposite  conclusion.  While  the  cod  is  evidently  a  genuine 
l>o«tom  fish,  and  as  such  depcndtnt  on  the  nature  of  the  bottom 
and  partly  on  the  depth,  the  herring,  on  the  contrary,  in  conse- 
quence 01  its  whole  nature,  is  a  genuine  pelagian  fiab,  and  its 
occurrence  is  therefore  exceedingly  independent  of  the  depth  or 
the  nature  of  the  bottom,  but,  on  the  contrary,  dependent  on  tbe 
physical  and  biological  conditions  In  the  opper  stratum  of  the 
sea.  As  these  are  very  changeable,  this  species  of  fish  may  have 
been  furnished  with  means  to  enable  it  speedily  to  seek  out  the 
most  favourable  tract  of  sea.  The  herring  has  also,  as  contrasted 
with  the  cod,  obtained  its  elegantly-compressed,  wedge-like 
form,  whereby  with  the  speed  of  an  arrow  it  can  shoot  along 
through  the  water,  and  in  a  comparatively  short  time  traverse 
long  distances.  Although  I  do  not  adopt  the  old  ideas,  according 
to  which  the  spring  herring  tomes  as  it  were  from  the  tce-covered 
sea  about  the  North  Pole,  I  am,  however,  inclined  to  believe 
that,  not  only  when  it  visits  the  coast  to  »pawn,  but  also  during 
the  rest  of  the  year,  it  undertakes  irteguUr  migrations  in  the  open 
sea.  The  distribution  of  the  herring  in  the  sea  is  de[>endent  on 
the  distribution  of  the  small  animals  which  form  its  foud. 
These  small  animals  are  all  pelagian,  mainly  small  Crustacea  of 
the  order  Copepoda,  which  keep  more  or  less  near  the  surface 
of  the  scj,  and  are  conuiijidy  kn  iwn  by  oi;r  lishermen 
under  the  name  of  "  aat."  Only  when  the  heiring  during 
win  er  resorts  to  the  c  last  to  deposit  its  sp»wn  are  \U  move- 
ments for  the  time  independent  of  the  occurrence  of  "aat."  The 
whole  other  part  of  the  year,  on  the  rontta  y.  :hi-  shoals  rantje 
through  the  open  sea,  inumuch  as  they  pciVr  to  l>etakr  tlicni- 
selves  to  that  region  of  the  sea  where,  at  v.in  iij  sea>ons,  thtre 
is  the  greatest  abundance  of  "  aat."  The  great  mass  of  the 
herring  shoaU  cm  thus  vtry  naturally,  towards  the  apjircach  of 
winter,  or  at  ll;e  imic  when  the  development  of  the  organs  of 
jjenetation  driven  them  to  resort  to  the  co.iit  in  order  to  spawn, 
lie  found  BometimtR  at  a  les.-,  .sometimes  at  a  greater  distance 
from  their  spawning  places  according  as  the  sea  in  one  direction 
or  another  has  the  greatest  abundance  in  "  aat."  On  this  again 
m.iiiily  licpend.s,  1  am  convinced,  the  Kuctuations  in  our  spring 
hetring  ti>hcrics.  For  as  the  spawning  migration  I  egias  long 
before  the  roc  or  milt  are  ready  to  be  deposited,  the  mass  cf 
herring,  if  at  that  point  oft  me  i"  finds  itself  close  to  the  coast, 
will  reach  it  so  early  that  it  will  be  obliged  to  leniain  there  for  a 
c<jnsidcrable  time,  during  which  it  will  naturally  come  to  seek 
closer  in  towards  the  coa  t  in  the  fiords  and  bays.  In  the  con- 
trary case,  wlicn  the  mass  if  herrjii  at  this  point  of  time  finds 
itself  at  a  consideri'.lile  rb^tance  from  its  spawning  places,  so 
longtime  will  have  paiscd  before  it  readies  them  th.U  the  spaw  n- 
ing  process  will  go  on  immediately  alter  tbm  i.rnv.d  at  the  coast. 
The  herring  will  then  remain  only  a  short  time  along  the  coast, 
and  the  spawning  will  then  for  ihc  most  fiart  be  carried  on  00 
the  oiite:inu5t  bwlu,  leu  accessible  to  tbe  fishermen,  m  other 
words,  the  spi  ing  hoiiagfiibeiy «iO be  VOT ahoctorcMeefinclj 

unsuccessful. 

This  is,  in  short,  the  theory  which  I  already,  several  years 
ago,  in  con.stquence  of  researches  made  by  me  along  our  coasts, 
was  led  to  advance  as  in  my  view  the  only  probable  scientific 
expijnatim  of  the  remarkable  irregularities  which  in  course  ol 
lime  aie  ob;crvaliic  in  our  spring  herring  fishcncs.  I  have, 
however,  unfortunately  this  time  only  very  few  facts  lo  suj>iK,irt 
my  theory  with,  and  1  cannot,  therefore,  be  surprised  if  it  has 
t>een  received  with  mistrust,  as  mctely  a  hypothesi.«.  There  are, 
indeed,  a  few  lejiorts  from  seamen  of  their  having  ul  s/  ncd 
large  herring  shoals  far  out  in  the  open  sea,  immediately  Ixfure 
the  br  ^-iniiui^  i  f  the  spring  herring  fishing,  as  there  have  been 
observed  by  (Jilicrs  at  various  seasons  of  the  year  great  masses  oi 
"  aat  "  at  ditTcrcnt  }:Oints  in  the  sea,  and  we  have  information 
concerning  this  last  phenomenon,  partly  also  from  trustworthy 
scientific  men  (krocyer),  and  that  just  from  that  region  of  the 
sea,  which  here  mos'  interests  us  ;  but  these  statements  were, 
however,  too  few  to  form  coropUte  evidence  that  the  open  sea  is 
in  fact  a  suitable  dwelling-place  for  the  enormous  masses  of  herring 
whicb  at  Oirtaln  ■eaama  of  the  year  OMW  tawaida  the  eoaat. 
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Daring  oar  expedmott  Z  Avdoiv  cnwidwud  it  %  my  ioi- 
Mitnt  obiea  tP  eaniM  doM^tte  diililli^^ 
ttietnet  eirtMoverwlildiwaadkd.  For  Oh  imrpow  dM  ■€« 
was  examined  almost  cb^,  oikeB  seveiml  timas  a  ds/i  ^  the 
help  of  a  surface-net  llienMtltsof  dtese  enniiisnaiis  eois> 


pleiely  confirmed  my  previoat  itesr  «o  tfcb  imiat  Daiqg  fh« 
whole  pussge  from  Normy  to  fh«  Ftnoe  uundiL  the  see  was 


Jbood  ereiywhere  filled  with  CDonBons  ma»es  of  the  to-called 
**  red  aat "  (almost  exdanvely  CtJttnut  finmarckkns)  which,  as 
is  well  kwnn^  forms  the  food  best  liked  by  the  heniaib  sod, 
what  daems  to  be  reraaiked,  the  qnastity  of  this^aet " 
appears  'to  increase  with  I  he  distance  from  the  coast,  being 
gltatest  at  a  distance  of  about  twenty  Norw^ian  (140  English) 
miles.   Besides  the  "  red  aat "  we  also  ofaaened  farther  out  to 
)>ea,  great  qaantities  of  another  pretty  btoe  sort  of  "  aat "  {Pon- 
UUa  Pattrtond),  which  appears  to  belong  more  to  the  Atlantic 
Ocean,  and  which,  to  distingaish  it  from  the  other,  might  be 
called  the  "  mackerel  aat,"  as  it  probably  forms  the  principal 
ibod  of  the  mackerel  at  those  seasons  of  tbie  year  when  this  nsh 
ia  not  itt  the  acighbourhood  of  the  coast    This  "  aat "  also 
Aowa  ilidf  MMMtunes,  particularly  during  grest  takes  of  herring 
itt  summer,  among  the  "  red  aat "  dose  to  ue  coast.    When  we 
went  northwards  from  the  Fanroe  Islands  toward  Iceland,  it  was 
icnaikable  that  the  "aat"  almost  cntiiely  diiappeared  from 
the  aea.    At  the  same  time  the  seakad  awnmed  a  very  diflerent 
colour.    While-daring  the  whole  passage  from  Norway  to  the 
Fseroe  Islands  h  had  been  a  deep  blue^  it  was  now  ?a  light, 
dlr^,  gicyiaiipgfeen.   This  pecaliar  circamitance^  for  which  I 
caanot  yet  aocoant,  but  in  whidi  a  peculiar  relation  of  the 
ocean  currents  certainly  plays  a  considerable  part,  appears  to 
stand  in  close  connection  with  ;he  occurrence  01  "aat,  and  will 
be  the  subject  of  careful  researches  daring  our  next  expedition. 
I  had  a  verj  convenient  opportanity  of  observing  this  pbltto- 
meaon  from  my  cabin,  the  light  of  which  was  almost  on  a  levd 
with  the  sea.    When,  by  the  pitching  of  the  tressd,  the  glass 
was  washed  over,  the  whole  cabin  was  dearly  lUaminated  with 
a  very  beautiful,  intense  dark  blue  light,  and  I  have  often,  when, 
after  my  work  was  ended,  I  was  taking  a  little  rest  in  my  cabin, 
been  greatly  delighted  with  this  phenomenon,  which  so  strikingly 
reminded  roc  of  my  stay  in  the  south  the  precedinc;  winter,  and 
my  cvct-mcmorablc  visit  to  the  blue  grotto  at  Capri.  Now, 
on  the  contrary,  the  illumination  was  quite  different,  namely, 
L^jht  greenish.    This  colour  remained  conitant  so  long  as  we 
were  in  the  navigable  water  near  Iceland,  and  the  sea  was 
everywhere,  as  has  been  slated,  almost  completely  free  from 
"aat."    The  previjusly-observed  slate  of  things  recurred  first 
when  we,  on  our  return  voyage,  approached  the  coait  of  Norway. 
The  water  resunieii  its  beautiiul  blue  colour,  and  the  sea  swarmed 
with    "aat.  '    1   cannot  help  supposing  that  the  conditions 
observed  during  our  expeditirm  i>  not  always  the  same,  as 
several   recent  accounts  state  that  the  sea  about  Iceland  is 
Epccially  rich  in  "aat"    It  appears  as  if  the  constant  westerly 
storm,   which   we   tiad    lu   put    up   with   daring  our  expe- 
dition. In  combuialion  with  tlic  strong  up-goint;  current,  had 
had  a  disturbing   action,    and   forced   the   ma>s  of  "aat" 
farther   in   towurds   the    Norwegian   co,\st.     If  this  should 
in  fact  be  the  c;'.ie,  a  sui  pusition  which  in  the  mean  t  mc  with 
the  little  experi-  iice  wc  h.ive  y«t  h.id  on  the  point  can  scarcely 
be  supported  with  f.ill  evidence,  there  may  be  seen  in  thu  (if 
the  abovc-mcTitiijp.td  theory  of  mine  with  reference  to  the  migra- 
tiOOS  of  the  licrriiig  l)e  acccjitcd)  a  good  omen  of  the  improve- 
ment of  the  spring  herring  fisliery  in  the  near  future.    That  the 
herring  is  where  the  herring  food  (the  "aai  ")  is,  1  consider  a 
settled  point.    Although  we  unfortunately  had  no  opportunity  of 
directly  establishing  the  presence  of  herring  by  the  help  of  out 
Bets,  there  were  not  wanting  the  best  signs  of  it  at  the  points 
where  the  "aat"  was  most  numerous.    Not  a  few  whales  (both 
tUdthcaJ ,  Pkysalui  antiquorum,  anil  staurhymin^^,  Ona  gia- 
iiitsijr)  were  observed  at  such  places,  as  well  as  lar^c  numbers  of 
birds  (chiefly  kittiwakcs),  and,  at  a  considerable  distance  from 
the  coast  at  stations  75  '  and  yO'-',  tlicre  were  large  brossn  sputs 
in  the  sea,  like  extensive  sea-weed  !ie;d5,  but  which  on  .1.  closer 
examination  were  found  to  l>e  cnonnnus  musses  of  "  aat"  closely 
pncked  together,  on  which  the  fulmar  petrels  ifrccellarui 
fiiu'n),  our  coriilant  companions  during  our  cxcuriion,  feasted  to 
thtir  heart's  deU^jht.     That  these  enormous  "  -lat  "  musses  could 
not  be  packed  together  here  by  pure  accidcn;      evident,  ar.il 
that  the  current  alone  should  be  able  to  do  this  here  far  out  in 


%lM.^*«'4»!Si»»'/«^r  


'  I*  Asm  Ocsmfltih* 


the  open  sea  I  cannot  fadieve.  I  am  rather  of  opmion  that 
the  herring  shoals  have  driven  this  "aat,"  together  in  the  same 
w.ay  as  may  often  be  observed  in  the  case  of  coal-ftih,  and  that 
ther^  tinder  these  brown  spots  00  tiM  tei^  there  wen  enonaow 
aheale  of  herring  {.sUdthjirf^tY 

I  aa  omch  dlwppofailed  that  drcnmstances  did  not  permit  ui 
IB  aae  ear  nets  kne.  We  night  have  been  able  in  this  way 
leaMy  to  ertabMdl  the  occorrence  of  the  herring  far  out  at  sea. 
It  is  to  he  hoped  lathe  mean  time  that  in  oar  next  expedition  we 
s^^.iU  he  more  Itetnateia  the  weather,  and  we  shall  then  pat  this 
herring  questtanb  die  (bit  rank,  the  rather  as  we  shall  be  then 
farther  north  OT  Merer  the  waters,  which,  in  my  opinion,  are 
the  proper  hooM  of  spring  herrings  (vaarsUdtti^  and  the  great 
beirwgis  (iMridMEaer). 


OUR  ASTRONOMICAL  COLUMN 

The  SusPECTRn  Intiia-.VIbrcuria.l  ri.ANST.— M.  Le- 
vcrrier,  in  a  circular  addressed  to  astronomers,  has  again  directed 
attention  to  the  importaaoe  ol  doee  and  fttxpaX  obsenratioaa  o( 
the  snn'a  dheb  on  Uerdi  SI,  aad  S),  bnt  etpedallf  oa  the  intar. 
mediate  date,  with  the  dew  to  detect  Oe  nnall  phaet,  which  he 
assumes  to  have  been  dready  observed  hi  tnndt  00  six  occasions, 
and  which  there  would  appear  to  be  just  a  possibility,  may  l>c 
again  projected  upon  the  face  of  the  sun  at  this  Ume.  In  his 
reasoning  upon  this  subject,  M.  Leverrier  adopts  for  the  flaoe  of 
theaode^  themlaebeheddedacedftoni  thewdl^kooim  fkmm^ 
vatkne  ef  Dr.  Leeeaihaok  on  MtrA  96,  1859,  bat  the  nnoer. 
tainty  attaching  to  the  result  renders  it  impossible  to  pronounce 
definitively  on  the  occurrence  of  a  transit  in  the  present  month. 

The  six  observations  to  which  reference  is  made  above  are 
those  of  Fritach,  at  Qoedllnburg,  October  lo^  ites  i  Stari^  at 
Augsborg,  October  9,  1819 ;  Deenppie,  at  Reate^  October  1^ 
1839  ;  Sidebotham,  at  M.anchcstcr,  March  12,  1849  ;  Lescar- 
bault,  at  Orgires,  March  26,  1859;  Lummis,  at  Manchester, 
March  20,  1863. 

Altrihuting  these  oheerfatiflns  to  the  patHce  of  a  single  planet 
acron  the  na'b  dla^  he  Ibned  •  faramk  fat  die  hdiooeatrie 
longitude  at  any  time,  in  which  an  indeterminate  entered,  diow. 
ing  of  several  sdntioas  of  the  problem  of  finding  the  period  of 
revolution,  and  hence  the  mean  distance  of  the  body  from  the 
sun.  Two  of  the  solutions  appear  to  possess  eqod  precision  in 
the  represealadoii  of  the  obienratioas ;  in  the  fin^  the  tiae  «f  ' 
revolution  is  foond  to  lie  33x>3  day»,  and  the  mean  dSstaaoefrom 
the  san  o'aoi,  that  of  the  earth  being  taken  as  unity :  in  the 
.second  solution  the  length  of  the  revolution  is  2  7'<>6  days,  and 
the  mean  distance  o'i8o.  Whichever  period  we  adopt,  we  find 
from  M.  Leverrier's  formula  tliat  the  sospectei  fbaat  shoold 
be  in  conjoactioB  with  the  Mtt  «o  March  22,  astroooesfca^ 
reckoning,  for  dw  meridian  of  Greenwich,  though  to  decide 
definitively  as  to  the  passage  or  other  wise  of  a  planet  across  the 
sun's  disc  at  this  time,  it  will  be  necessary  to  csamine  it  not 
only  throughout  the  whole  of  the  eoneapoodlag  levolttUon  of 
the  earth  upon  her  axis,  bat  owiag  to  anoertainty  in  the  data  for 
prediction,  daring  the  twenty-foar  hours  preceding  and  foDeerinf, 
or  as  already  stated,  on  March  21,  22,  and  23. 

It  is  difHcult  to  understand  how  six  observers,  without,  as  M. 
Leverrier  remarks,  any  relation  with  each  other,  nor  any  know- 
ledge of  the  periods  under  discnsston,  can  bare  idles  by  chance 
upoa  di  CMCt  epodia  of  a  pheawaeaen  eapUeaMe  by  the 
motion  of  a  ri^gte  planet.  Though  suspicion  has  attached  in 
the  minds  of  some  astronomers  to  one  or  two  of  the  observa- 
tions to  which  we  have  referred,  the  fact  pointed  out  by  the 
iUnstrioos  Fiench  astromoaaer  doee  appear  veiy  strongly  co^rm> 
ativeef  thdriaalily.  At  any  late,  the  eabteace  or  odianriM  of 
such  a  body  may  be  decided  by  systematic  examination  of  the 
sun's  disc,  near  the  cdculated  epochs  of  conjunction,  within 
the  assumed  transit-limits  ;  but  it  so  happens  that  after  the 
pfcaent  aonth  these  to  my  little  probabilitf  of  .a  tntntit 
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taking  place  either  et  the  spring  or  nmn  aod*  far  Mvml 

yt-nr;',  and  hence  the  preater  necessity  far  CBIlUllllBWt  oheer- 
vationof  the  sun  at  the  period  named. 

Extensive  preparation  bos  been  made  on  the  recommendation 
ofM.  Leverrier}  the  Attroaamr^Refil  «wilidg  Umelf  oftfae 
tdctrapb,  huaodied  oheeim  atlf«fn%  IWhwirae^  Sydney, 
■ad  at  WeUingtan  and  Canterbury,  New  Zeahnil,  and  we  I  elieve 
iateads  to  Olganise  a  careful  watch  u{x>n  t!ic  sun's  disc  at  the 
Royal  Obiervatory,  Greenwich.  Wc  know  that  a  limilar  icm- 
t«f  niU  be  carried  into  effect  la  Anwricaa  ]oi>gitude%  lo  that  it 
kaetpnlMUethataplaBetean  pmirt  toelf  apoa  thaioaea 
this  occaiion  without  being  detected.  Photography  will  be 
brought  into  requisition  at  more  than  one  station.  Where  it  is 
not  available  in  the  evr  nt  i  f  x  i  l.T'eUiry  body  being  detected,  it 
will  be  necessary  to  determine  the  differences  of  right  ascension 
aad  dedinatioa  &an  the  wn't  Uabe  at  Ireqneat  intervals  as  long 
aa  the  ohjeet  ia  profeGtalapoi^  the  diwi  imnNcb  obtenraiioni 
carefolly  made  the  poHiiMi  of  flie  oriiit  will  ba  very  approai- 
matcly  determined,  and  we  should  bo  cmhW  to  IhllBir  ap the 
new  member  of  ihe  solar  systen. 

Tn  New  QmmKWKt  at  Kin.— Fm£  FdcnhaaiMaed  a 
hrief  description  of  the  new  obeenratoty  jut  cmleda  little  to  the 
north  of  Kiel,  the  present  head-quarters  of  the  Astroiumisekt 
NachrUhten.  The  unfavourable  position  of  the  observatory  at 
Altona,  so  long  directed  by  Prof.  Schumacher,  and  the  desire  to 
hrieg  the  eeteblkfament  tato  nearer  leUtlon  to  the  nnivenity  at 
Kk^  led  to  nif f  nwfal  acgotietknM  about  twelve  yean  afaice  for  a 
raitable  site  near  the  town.  The  haildings  were  eommenesd  in 
187 1  and  are  now  completed.  There  is  a  free  horizon  and  a  con- 
tiderably  better  climate  than  at  Altona,  and  no  interruption  from 
•arrounding  buildings. 

The  iutnuBieatain  the  new  obeermloij  hicfaido  Rekhenbach's 
merWiaa  circle,  fanaoriy  at  Ahow^  vUdk  was  n  far  Improved 
by  Repsold,  as  described  in  the  AtlmmAtk*  Nackricktm,  that 
it  may  be  considered  a  new  instnuneBt.  The  Repsold  equatorial, 
alw  at  AItoa%  is  monnttd  in  one  of  the  audler  towers,  and  ia 
aaotkcr,  a  peialkBtkaUy>moaBtad  coaeHaeher,  to  which  is 
attKliad  a  4-feel  nAactmr,  its  optiedaah  befav  parallel  to  (hat 
of  the  comet-seeker.  Prof.  Peters  ophlae  thai  the  refractor 
being  provided  with  a  high  power,  auy  ho  useful  in  deciding 
whether  any  aMhiailr ai^|ht  19  Isfhe  MdMr  iiafloaMt\or  a 
star-chitler. 

^  About  two  »nmhe  thtee^  a«  eqiutoraeny  Mowted  leftaalor  by 

Stdnbeil  of  Mvnidi,  with  aa  object-glaae  eight  Paris  Inches  in 
diaoMter,  was  added,  of  the  performance  of  which  Prof.  Peters 

promises  details  at  a  future  date.  The  meridian  circle  is  at 
present  employed  in  the  ob»erraiion  of  all  stars  to  the  ninth 
magnitude,  within  10°  from  the  pole,  the  same  cUm  Of  wark, 
ladeed,  la  whidi  Sdnmd  aad  Caniafltoa  ao  la^g  acaqded 

The  position  of  the  new  obscnratory  at  Kiel  is  in  longitade 
oh.  40m.        E,  of  Greenwich,  and  latitude  54°  ao'  297'. 

Besid  s  vr.  c  nnection  with  the  Kiel  University,  the  observa- 
toiy  is  also  in  reladon  to  the  Danish  llaiia^  aad  '^■'tfiM  tad- 
Ikiei  fortaetiBgttoiateeof  dimaoasotewat  dMereat  tempera- 
tures, and  a  time-ball,  apparently  very  similar  to  the  one  9X.  our 
Koyai  Obeervatory,  which  is  dropped  at  noon,  mean  time  at 
Kiel. 

<l!SlOP»DCin  (Fu).— Of  this  star  Baily  say^  "Oheerred  by 
nnulecd  eo  May  6,  1691,  at  i4h.  lom.  58&,  and  regularly 
reduced  by  him.  .  .  .  But  no  such  star  is  now  to  he  found.  It 
is  neither  Piaati  xvii.  308,  nor  xvL  351,  as  conjectured  by  that 
aUronoOMr.  ProC  Airy  has  beea  kind  enough  to  look  for  this 
*ar,  at  my  reqaee^  bat  hia  act  beeo  able  to  discover  it."  The 
plaei  of  this  Mar,  ghaa  ia  (ha  Mfah  OMalogne,  brought  up  to 
iS5aJ»- 

B>A.  lyh.  5iai.  Preeeetion  i'so^e. 

1I.P.D.  ...  lor  ^  ft    +  073a" 


Then  la  no  liar  la  thbposMoa  la  AifdsadoA  soatheta  soaes, 

ror  in  the  rones  observed  at  Washington  ;  neither  is  there  any 
star  in  these  zones  with  which  it  can  easily  be  identified,  on 
admitting'  any  probable  error  of  obserration.  Did  Flamsteed 
obeerre  an  object  of  the  clan  whidi  we  aia  accustoied  to  term 
''aewttan?"  The  Chtaeee  aaash  record  die  appeaiaaco  of  an 

extraordinary  star  in  the  year  386,  which  remained  stationary 
from  April  to  July  in  the  same  "sidereal-division"  that  65 
0{ihiuchi  would  fall,  and  then  disappeared.  It  WKJ  b*  VMth 
while  to  watch  any  small  stars  aear  its  positioa. 


BIOLOGICAL  NOTES 
fbOiA  OF  New  Gdimba.— Letters  fiom  Sydaey  of  Janaaiy 
ra  state  that  the  ItaKen  tnrrdlcr,  lyAlbertii^  ted  latuiaed 

there  from  his  last  trip  to  New  Guinea,  and  was  engaged  in 
preparing  an  account  of  bis  voy«ge  up  the  Fly  River.  His 
fine  collection  of  dried  plants  u  hi  ^  hiods  of  Daron  von 
Modler  at  Melhoanu^  who  isdaecrifaiaf  Miif  «f  the  new  plaata 
hi  hb  **Papnan  Ffan.**  Assong  them  fa  a  grsad  JWMkw, 
which  Baron  von  Mueller  has  named  ITihiscus  albertisii :  lis 
nearest  affinity  is  with  I/iliucus  tupiiijiorus  of  I  Icokcr,  of  Qua- 
daloape  aad  Dominica,  in  the  West  ladies.  There  is  alio  a  new 
diiwaw,  which  he  hM  aaaaed  MuctmA  bttmiUL  D'Albertis 
describes  tUs  as  one  of  the  most  bcantifnl  of  all  the  flowers  seen 
in  Nc\s  Guinea  ;  it  is  abundant  on  the  banks  of  the  Fly  River, 
and  the  [lendulous  ma&fes  of  large  red  blossoms  cover  the  loftiest 
trees  from  ihn  base  to  the  summit  .i;id  form  ono  of  the  most 
gorgeoas  sights  it  is  possible  to  oooceiM.  There  was  also  a  yellow 
floiwrtBf  ipedet  «f  the  taaMfnuNwUdi  was  ran^  and  oa^ 
met  with  in  the  ialoior  ofNew  Gniaea,  ia  let  6*  sooth,  oa  the 
banks  ol  the  Fly  River.  The  flowers  of  this  spedcs  were  only 
seen  cn  the  tops  of  the  trees,  forming  a  dense  mass  of  blossom^ 
T'lrre  was  likewire  another  species  of  Miuuna  met  with,  bearing 
bhw  flowers.  All  thcte  and  a  number  of  other  novelties  will 
duly  appear  in  Baroit  mi  Hneiler'a  foctlioomiqg  part  of  hia 
"  PaptsB  naaa." 

Salmo  Aacrmtus,— We  are  lafenaed  tldt  the  Sahaoaoid 

brought  home  by  the  Arctic  Expedition  from  Grinnell  Land  is  a 
new  species  of  Charr,  desaibed  by  Dr.  Giinther  under  the  name 
of  Satmo  artturus.    It  reaerabies  in  aOBM  polala  the  Lodi  KiUhl 

Charr  from  Inverness-shire. 

Prof.  Ovsi.\NNiKOFr  o.s  the  Functio.vs  of  the  Curb- 
BRU.UM. — In  the  seventh  volume  of  the  Memoirs  of  the  St. 
POtOBriiaif  Sodely  of  Natoralists  Prof.  Oniaanikoff  oomnoal- 
cates  the  results  of  eapetlaieats  be  has  made  in  eolhtboration 
with  M.  Weliky  on  the  physiological  functions  of  the  cerehellnm. 
Preventing,  by  the  tying  of  the  carotid  artery,  the  eiluiion  of 
Mood  which  usually  accompanies  ihe  cutting  out  of  the  cere- 
bellum, Prof.  Ovsiannikoff  proved  by  a  series  of  experiments 
that  the  last  operstioo  does  not  et  all  paralyse  the  eoHMrilaatioD 
of  rootkm.  A  rabbit  miiff»<ftrl  alive  dnriag  two  weeks  after  all 
the  upper  half  of  the  cerebellum  was  cut  out,  and  did  not  show 
any  traces  of  such  pinl)  i-,  nor  diii  it  I  tic  its  faculty  of  co-ordi- 
nating its  movements  after  ail  the  cerebellum  was  cut  out,  nnUl 
an  effaskHl  vS.  Uood  produced  this  result.  A  long  series  of 
sailed  nrprriinimts  oade  I9  M.  Ovsiannikoff  on  iahhitibpi||Boa% 
fishes,  and  frogs,  rnsiliT—  this  result,  as  well  e*  aoaM  well* 
known  pathological  cas«  Npoitei  bf  BfOWH  Soqawi,  IfaN^ 
Combctta,  and  others. 

FAt  xA  OF  Lakb  Gokcha. — The  seventh  volume  of  the 
Mfmoirj  of  the  ,Sl  Petersl^ur.;  Six-iely  of  Naturalists  contains 
interesting  information,  by  Prof.  Kcssler,  on  Lake  Gokcha,  lying 
in  the  Erivan  fomnaMBt  (Caacasas),  at  a  hei^  of  f<Mt. 
It  is  sammnded  with  moaatahM  from  9,000  to  12,000  feet  high^ 
aad  ocqmics  about  660  a^mio  auks.  Altogether  its  aversge 
dapdibBom  isoto  asoleel;,  icaddagoalj  hi  one  ievtaace  \ 
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361  feet.  The  lake  IiM  only  a  s  nail  and  shallow  outflow,  the 
liver  Zaoga,  ruaning  into  the  Araks.  The  faoiui  of  the  lake  and 
«f  itiaboret  b  faried.  Sfonplla,  not  determfncd  M  yet,  are 
very  nnmeroiu.   Aaiang  the  Vmrma  the  moit  common  is  the 

Nefhtth  vuigarit ;  fbe  CruHaaa  are  lepmented  bj  a  rariety  of 

niicro^copical  forms  and  by  a  species  of  Gammaru^,  this  species 
b:ing  probably  all  but  the  only  lepreseniative  of  that  kind,  as 
the  dredging  was  not  pursued  to  dqpths  greater  than  150  feet. 
Tlw  anaUa  are  remarkably  numerow^  aod  all  bdong  to  species 
common  in  European  lakes  (Limmeiu  ita^nalh,  L.  cn'otus,  L. 
Tatint'ai  in;,  am!  Plancrbis  carinatus)  ;  ihcy  clLTer  only  hy  their 
unusuilly  fine  and  brittle  shales.  The  common  fro^'  (a  local 
variety)  and  the  Bu/o  inridis  are  numerous.  The  number  of 
fiiha  is  immaue^  bat  they  bdoog  to  only  fire  species,  of  which 
three  are  new.  Thcae  three,  wliich  occupy  an  Intermediate  posi- 
tion between  the  .Si/w.J  fath  .m  l  !_■  tiuH.i  .iml  S.  lanestris, 
\<\\\  be  described  by  I'rof.  Kessler  under  the  names  of  Saimo 
iuAan,  S.  ktgarhtm,  and  S.  bo  Uchac.  The  fooith  species  of 
fishes  is  very  nearly  allied  to  the  CaMa  fHoduhtt^  Fall,  a 
species  most  characteristic  of  Central  Adan  wateia.  The  Mh 
is  akin  to  the  B^d'ou;  cyn,  Do  I'illip:  ;  it  inhabits  aUMtly  Uw 
short  and  cold  rivers  running  from  liie  mountains. 

Ants.— Mr.  McCook  has  recently  brou^^ht  before  the  Academy 
of  Natural  Sciences  of  Philadelphia,  anaccocnt  of  his  invcs'.ij;a:ions 
«B  Ftrmka  ru/a.  He  finds  that  ants  descending  the  tree-paths, 
irith  aUomas  swollen  with  hooqr-dew,  an  anotad  at  tha  fisot 
of  Oelnetligr  workers  ftom  the  ant-hill.  The  descending  ant 
pilaeaB  Ms  mouth  in  contact  with  that  of  the  food-seeker,  the 
two  belsig  reared  on  hind  legs,  r'rcijucntly  two  or  tlircc  of  its 
iUlows  an  thus  fed  in  succession  by  one  ant,  mostly  com- 
placcnfly,  Iwt  loiMiMniiiii  only  on  cempoikion.  Mr.  McCoolt 
made  many  experiments,  which  lead  to  the  conclusion  that  there 
if  complete  amity  between  the  ants  of  a  large  field,  embracing 
Mime  I, Coo  liills,  and  many  mtliions  cjf  creatures.  Insects  from 
bills  widely  seinarated  always  fraternised  com|iletely.  A  number 
of  ants  ftoB  varioas  hills  were  placed  hi  an  attificUl  nest,  and 
baraunioasly  built  galleries  and  jointly  cared  for  the  cocoons. 

Msw  FoKMS  OF  HAUFHysBMA.— The  second  half  of  the 
second  votwoe  of  Biaivgiuhe  ShitSen,  by  Dr.  E.  Haeckel,  has 

just  reached  us.  It  contains  an  account  of  a  wonderful  family  of 
minute  forms  belonging  to  the  genera  Ilaliphyscoxa  and  Gastro- 
physaau,  and  some  supplementary  remarks  on  flie  Gutraea 
tbawj.  Six  plates  illustnuive  of  the  new  ibnasaMoaspuqr  tliis 
part.  The  genus  Haliphysema  was  estaUished  by  Bowerbank 
for  J/,  (uniiinou'icii  and  //.  iiimu!csum.  The  spccie.s  described 
OS  JI.  echinoidti  seems  almost  certainly  to  be  that  described  in 
1870^  by  Perceval  Wiight,  as  W<\'.Ii:hii,  but  the  two  new  sjKcics 
deaccihed  as  //.  prtmordMt  and  H.  gloHgiriatt,  the  latter  with 
a  mosaic  of  Globigerina  shells  Isid  over  it,  an  most  extnovdinaiy 
and  interesting  farms.  The  presence  of  a  pore  .irea  io  tin  liny 
form  tigured  in  the  previous  note  seems  to  points  to  its  no 
haviag  any  dose  aMateyte  this  new  faiB^  of  Haecfcel. 


NOTES 

Pkof.  Sm  C.  'Wyville  Thomson,  F.R.S.,  has  been  ap- 
pointed Rede  Lecturer  .it  Cambtidgc  for  the  ensuing  year.  Sir 
Wyville  Thomson  ^vul  deliver  a  lecture  in  the  K»ster  term. 

A  BoTAMiCAL  Congress  assembles  at  Amsterdam  on  the  12th 

orApifl. 

THS  Ironaod  Sted  Institute  meets  in  London  on  March  20 
and  following  days-  On  \Vc<lnesday,  the  21st,  at  the  rooms  of 
the  Institution  of  Civil  Engineers,  Dr.  Siemens,  F.R.S.,  will 
deliver  his  inangnml  address  and  the  Bessemer  Medal  mil  be 
piessnted  Io  Dr.  PsfCf.  A  ouBbcrof  iaipoctaut  pmdkal  papers 
an  ict  down  ier  mdlm; 


Cai'T.  Allks  Votng  1.2%  presented  to  the  Museum  of  the 
Royal  College  of  Surgeons  a  collection  of  the  skulls  of  Esqui- 
maux obtained  by  himself  and  the  surgeon  of  his  vessel,  Mr. 
Hnmer,  dmiag  the  last  oruise  of  the  Andtra.  Tne  hooonr  of 
knighthood liaa been  ecBhsnd  upon  Gapt.  Yonn^ 

Sir  John  LVBBOCK'fl  Ancient  Monuments  Plcservatkm  Bill 

was.  we  are  glad  to  ny*  ftad  a  second  time  in  the  House  o( 
Commons  on  Wedrtesday  week.  We  hope  none  of  its  important 
provisions  will  be  impaired  in  the  select  committee  to  which  it 
has  been  referred,  but  that  it  will  be  passed  essentially  as  it 

Thb  Amtrtam  CHrnUt  for  Deosanber,  187^  coiAatBS  an 

interesting  Inaugural  Address  to  the  American  Chemical  Society 
on  "  Science  in  America,"  by  Dr.  J.  W.  Draper.  The  Address 
on  a  similar  su'^jrct  by  \'ice-Pr>-^i.icnt  C.  A.  Voun^,  at  the  last 
meeting  of  the  American  Association  for  the  Advancement  of 
Sdenee,  has  been  pciatei  aepaiatsi^.  la  both  addnsses  the 
important  work  done  by  Americans  In  various  departments  of 
science  Is  justly  in>iited  upon,  and  the  future  of  science  in 
America  spoken  of  in  hopeful  terms.  Men  of  science  in  England, 
we  are  sure^  will  heartily  endorse  all  that  Professois  Draper  and 
Young  daim  oa  bdnlf  of  their  ooantryman  as  ei%iaal  woifcem 
in  science,  anrl  there  is  every  reason  to  believe  that  there  is  a 
bright  future  for  science  in  America. 

As  soon  as  Renews  that  Mr.  Edward,  the  Seottiili  Natnralist, 

had  resigned  the  curatoiship  nf  the  Banff  Nf'.:^cum  spread  over 
the  country,  he  was  pre&W  to  accept  various  situations,  among 
others  one  in  Aberdeen  and  another  in  Durham,  the  latter  in  the 
Unhfcisity  of  that  dty.  He  has  been  obligad  to  decline  all  then 
oflos  owfaig  to  the  Slate  of  his  hedth.  He  had  bean  sdidted 
by  the  Meteorolrjgicnl  Society  of  London  to  bcsomc  one  of  their 
observers.  This  rc'picst  he  had  owing  to  the  same  cause 
declined.  The  work  is,  however,  congenial,  and  does  not 
demand  achange  of  residence^  and  we  believe  he  has  yielded  to 
a  second  very  pressing  applicatloa. 

Thb  Sed^widt  Piiac^  fioonded  in  honour  of  the  kle  PmT. 

Sedgwick,  for  an  essay  on  a  geological  subject,  has  been  adjudged 
to  Alfred  John  Jukes-Browne,  B.  A.,  of  .^^t.  John's  College,  Cam- 
Ijridgc.  The  subject  of  the  e*siy  is  "  The  Post-tertiary  deposits 
of  Cambridgeshire,  and  their  relation  to  deposits  of  the  same 
period  in  the  rest  of  East  Anglia."  The  saljectfor  the  Sedgwick 
Prin  to  be  awarded  in  1880  is  the  best  essay  on  "The  Foidls 
and  Palseontological  Affinities  of  the  Neocomean  Beds  of  Upware, 
Wicken,  and  Brickhill."  The  prire  is  open  to  the  competition 
of  all  graduates  of  tbe  University  of  Cambridge  who  have  resided 
sixty  days  during  the  twdvemooth  preceding  the  day  the  tmajt 
must  be  sent  in,  that  is,  before  October  1,  188a 

A  ntUMIMAftV  meeting  has  been  held  in  Paris  by  some  infln* 
ential  foUoweis  of  the  Positive  Philosophy  for  the  purpose'uf  esta> 
blishing  a  course  of  lectures  accordiii|^  '.lie  jysteni  of  Augu.ste 
Comte,  as  modified  by  Littrc.  Important  resolutions  were 
passed  as  to  the  teaching  of  the  sevcfd  sciences  which,  according 
to  the  theoreticd  view  adopted  by  Comte,  eowitifte  dw  cacfdo* 
pedic  education.  At  tbe  next  meeting  tesoiuHena  «31  be  pR»> 
posed  for  meeting  the  iipmifis  ot  the  institution  end  W(gii1alim 

its  administration. 

An  arrangement  has  been  made  with  the  Cassel  publisher, 
Theodor  Fischer,  whereby  the  hitherto  very  expensive  publi- 
catioQ  Hthntitopfiaphk»t  will  be  published  in  yeariy  volumes  at 
not  more  than  Ibity^ve  diillings  cadi. 

The  Balloon  Commission  of  the  French  Government,  styling 
ilaelf  "Commissino  pour  les  Cammnnicatioiia  par  VeieA^enne^" 
has  become  a  standing  iaititutkm,  and  iocindes  within  its  pro* 
noes  caaisr  p^BMM  aa  wdl.as  lEfOHiils  and  ballooM. 
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In  the  yi  Mr'w/  ■/  the  SccUty  of  Arts  for  March  9  will  be 
found  an  important  and  interc-Tting  lectnre  by  Prof.  A.  B.  W. 
Kcanedy,  CE.,  <m  "  The  Growth  aad  PicMiit  PotiUoa  of  the 

SetaBMOrMMllillHi'' 

The  uilicatiam  of  fhe  neridiut  bas  been  adtocMled  «t  Iteme 

Ivcfore  the  Italian  Society  of  Geography,  by  M.  Boutillicr  de 
Ueaumont,  the  president  of  the  Geneva  Geographical  Society. 
He  proposes  to  adopt  the  Behring  meridian  which  has  been 
choten  1^  the  American  meteorolagical  lemoe  for  the  onlversal 
daily  obieratbMa.  M.  Boodllier  de  BeaMwat  prapoica  alio  to 
adopt  the  division  into  hour;  of  fifteen  dmnCB  far  angdar  divi- 
sions as  well  as  for  temporal  minutcR. 

Many  of  us  will  have  read  with  inteitat  Capt.  Wi^ins' 
arrant  of  bbaBdeaflmon  to  cstabliih  ifa  fnmnwiitrition  with 
die  great  rivers  of  North  Siberia,  as  given  in  the  last  ntunber  of  the 
Gto^rapkUal  Magaiint.  Capt  Wiggins  has  now  just  started  on 
bia  return  to  the  Yenisei,  overland,  to  bring  back  his  ship  which 
be  slowed  away  in  October  last  at  Kureika,  on  that  river.  He 
ii  accompanied  by  Mr.  Setbabm,  P.Zi&,  a  dhtiniukhcd 
member  of  the  British  Ornithologists'  Uak%  wbo'has  embraced 
this  opportunity  of  visiting  the  n«StilV*bMtllli  of  some  cf  OUT 
noest  and  lea&t-known  European  biid%  aad  ottcniiie  aplariif 
an  almost  unknown  country. 

A  "Socifexftdes  Voyages  d'fetodesanlourdn  Monde"  has  been 
constituted  at  Paris  by  the  liberality  of  M.  BLschofsheim  and 
others.  Its  object  is  to  organise  n  regular  s.eivire  of  voyages  round 
the  world  for  the  inttmction  of  those  who  are  able  to  aflord  the 
eapcnae;  llwfintdeiMitnnistotakepbeeftomlfaneOleain 
dwendof  May  nest.  The  voyage  will  occupy  Ie!«  than  a  full  year. 
Opportunities  will  be  given  to  cross  South  America  from  Monte 
Video  to  Valparaiso,  an.!  \n  \\<\\  -hr  I'nittd  States  and  India. 
The  commander  of  the  steamer  will  be  M.  Biard,  a  lieutenant  fai 
die  National  Navy  and  tbepvomoler  of  the  Sodetf.  Fanenfeis 
amy  be  registered  up  to  April  10  Mat  A  Ubiary,  instruments 
fat  experiments,  and  a  staff  of  oonpetent  teadien  will  be  on 
boMd. 

ANONStbe  papers  in  the  January  number  of  the  Bulletin  of 
fbe  Frendl  Geographical  Society  are  the  following  : — On  a 
joum^  into  the  Sahara  and  to  Rhadames,  liy  M.  Largeau ; 
AaoiB  the  PlUBpas,  by  M.  D^iir^  Cbamayj  00  the  French 
ExpecBtioB  to<ha  OgpW,  \(f  M.  Sarnqpuui  do  Bfaaa ;  a  letter 
fton  De,  HaUb  OB  bla  tanda  in  Soott  Aftiea. 

\Vt:  rfgret  to  mticc  ih.it  the  Marquis  dc  Compicgne,  the 
French  West  African  explorer,  has  died  of  a  wound  received  in 
•  d«el  at  Caifoi. 

A  Geographic.m.  .Sccioty  was  established  at  Blaneilles  in 
the  bcginniiif  of  Maich.  Tt»  piondant  of  the  new  Society  is 
M.  Rarabaud,  a  mcrdiant'ivlM  il  ading  as  repicscntative  of 

the  SuUan  of  /iii/ibar.  Not  less  than  200  memherx  subscribing 
\l.  were  registered,  and  donations  have  been  collected  to  the 
amount  of  haeL  A  public  Ubraiy  has  been  opened,  a  coane  of 
pubhc  lectures  OB  g^Ogr^il^  tataUiahed,  and  the  Society  is 
arranging  a  Mosenra  of  Raw  Matcivb  from  every  country. 

l  UK  Daily  TeUgrr.fth  announces  the  receipt  of  important 
letters  from  Mr.  Stanley,  under  date  I'jiji,  August  7  and  13. 
Mr.Staaky  baa  made  acomplete  snrv^of  LnkeTaqgaayika^Ppa- 
rently  setUed  the  questions  of  outlet  and  level,  aad  made  important 
discovciies  at  the  iv  ith  end  of  the  laVc.  He  al.so  describes  his 
discoveries  at  and  about  the  Nyanzas,  though  it  docs  not  appear 
that  be  bat  succeeded  in  diumaMn^rtPg  AOwt  Njanza.  Mr. 
Stanloy  iaicaded  to  cran  dw  eooaHjr  to  Nyangwe^  whom  ho 
wmld  deuniao  Ua  (iaal  ooBK 


At  the  meeting  of  the  Royal  Geographical  Society  on  Mon- 
day the  Lusine»!i  consisted  of  the  reading  of  papers  "On  the 
Distribution  of  Salt  in  the  Ocean,"  by  Mr.  J.  Y.  Buchaaaa  ; 
**  A  Jonmeyannigh  FomKMa,"  hf  Mr.  H.  J.  AOen  ;  aad  **  A  - 
Trip  into  the  Interior  of  Formosa,"  by  Mr,  T.  I.,  Bullock.  The 
fii'st  paper  summarised  expcnments  which  had  been  made  during 
the  cruise  of  the  ChalUHger  on  the  specific  gravity  and  saline 
streogth  of  the  ocean  water  at  various  dqptlu.  i,teo  aamplei 
had  been  obtained,  and  by  the  teatbiff  of  Uieni  Mr.  Bodhaaaa 
had  ascertainetl,  first,  that  the  sprritic  ciravi'y  of  sea-water  mH 
greater  than  tliat  of  ficih  ;  and,  second,  that  the  variations 
in  its  »>|>ecL!'ij  ^T.avity  pretty  exactly  indicated  the  amount  of  salt 
held  in  solution.  It  had  lieen  found  tliat  the  water  was  iieihcit 
at  the  equator  aad  at  the  poles,  aad  most  fanpregnatod  with  salt 
in  the  intermediate  regions.  The  papers  on  Formosa  were 
descriptive  of  the  journeys  through  the  island  taken  by  the 
respecUve  readers,  and  entered  into  detaib  of  the  cfaaiaeter 
of  the  inhabitants — Chinoe,  semi'l»rbaiian%  and  abo(ighM>. 

On  March  a6  Sir  George  Narea  will  read  a  paper  on  the 
"  GeograpUeal  RomIH  of  the  Arctic  Expedition,"  at  the^Royal 
GocffaphicalSodalj. 

Wb  have  feeeived  firom  a  conreepoadent  a  very  detailed  ac* 
count  (ilhtttrated  l>y  drawings)  of  the  Kimberley  diamond  mine 

in  South  Africa.  The  conclusion  as  to  the  mode  of  origin  of 
the  diamonds  to  which  his  study  of  the  district  ap[>e.\rs  to  hn-e 
led  our  carreapondeat  ia  aa  follows : — ^That  they  were  formed  in 
vokaaic  veala  wUeh  have  been  opened  in  the  midst  of  sedi- 
mentary rocks  (sandstone  and  shale,  with  thin  coaly  teams)i 
which  vents  probably  existed  at  a  considerable  depth  under  the 
sea.  As  to  the  material  which  by  it^  decomposition  may  have 
yielded  the  pure  carbon  in  a  condition  ready  for  aystailisation, 
onr  cosNipoiidaBt  ng|Ht»  dait  It  mt  pntiah^  too*  fagnbo* 
carbon  derived  from  the  coal  bydistiUatkn. 

Wk  notice  the  following  detail;  on  the  Jurassic  flora  of 
Eastern  Siberia  in  a  memoir  by  Dr.  Oswald  Ilcer,  pub- 
Hshod  In  the  Mtmwn  of  Iki  St  Petersburg  Academy  of 
SeienoMk  Tlus  JbcnatiaB  ooeapiea  about  apo  ailet  aloog 
the  riiores  of  die  Amoor,  between  the  vtUages  OMoy  aad 
Vaganova,  and  borderf,  probably,  the  south-western  foot  of 
the  Stanovoy  ridge.  In  the  Irkutsk  government  it  occupies  a 
large  space  in  the  south-eastern  corner  of  this  province,  where 
the  district  nfonad  lh«  villsfie  UstpBakf  (on  the  Angara,  focty 
adles  to  the  aoith  of  MtMlc)  will  be  now,  after  the  appeantnoe 
of  Oswald  Ileer's  description,  one  of  the  most  ty(>ioai  rejiteienta- 
tives  of  the  Jurassic  flora,  by  iu  beautifully  preserved  pUata, 
insects^  aad  fishes.  \\\  Siberian  Jurasnc  pfaata  bdoag  to  tho 
period  of  the  Brown  Juta,  aad  their  aaatcst  rehitinns  are  the 
Jurassic  deposits  of  Scarixnoogb  and  of  Cape  )!>  i^tnn.'vn,  in 
Spitzbergen.  They  mostly  belong  t  '  new  ^jk^uc,  ;  the  m  st 
common  of  previously-known  species  being  only  the  Aiflaitum 
(f^fttrii)  H^kietuf,  and  the  Gingko  Ilutloui.  Three  still 
existiiig  kindly  A^Umtmt,  Tkfriafleri$t  and  Diekstnia,  l»ve 
their  representatives  among  the  East  Siberian  Jura.  The 
most  interesting  group,  by  the  variety  of  its  forms,  is  the  proup 
of  the  Conifcrx  (more  than  thirty  species),  and  especially  the 
group  of  the  Salisburia-.  Altogether,  the  Siberian  Jurassic  dots 
occupies  the  first  rank  by  the  varies  of  spsciet  it  afloida 
(eighty-three  species),  tlie  richest  yet  kaosm  flora,  that  ol 
Yorhdiinii  aaadNriag  oaii^  savca^^thne  lyecleii 

A  COKRRSPONDKNT  writing  from  Knoxville,  Tennesses^  U.S., 
statea  that  on  two  occariona  he  has  witaeaied  true  towoiac  ia 
wQd  dado,  oae  a  can  dude  the  other  a  sannaer  dock.  Hcadda 

to  the  list  of  towering  birds  already  named  the  Virginia  quail 
{Ortyx  vtrsinianus),  and  wild  pigeon  {Eeto/ittes  migraUria), 
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A  nxcTicAi.  SocMf  of  NtAml  1^1110117  ko 

Mfaiblished  in  Paris  under  lie  title  of  Socii't''  Pari-iicnne.  Its 
special  aim  is  to  procue  joang  people  the  means  to  stodj  natnze 
bf  helnM  ■ad 


FioMmcardMs  on  the Mtmcrfhe vowel  "clang,"  in  Prof. 
HehnhoUi'f  phyrical  Uboratorf,  M.  Aoerbach  {P^g*  Amm.) 
comes  to  the  foHowinf;  conclasions  which  appear  to  throw  new 
light  on  some  unsolved  problems :-  t.  Alldaogs,  especially  the 
TOWtia  of  the  hwnan  voice  and  speech,  are  to  be  deftntd  as  the 
oomaqMBO*  «f  tlw  jaiat  aedoa  «f  tvo  nomenu.  a  relative 
and  an  ahaolalci  «.  The  rdathe  momeat  is  the  inodt  of 
ai!;tribtition  of  the  whole'tntensity  among  the  fadtvMaal  ptrHal 
t  laes  as  determined  by  their  nrdinal  number."  The  absolute  is 
the  depeadcnce  of  the  whole  intensity  on  the  abiolote  pitch  of 
llw  potlal  toon,  and  the  modification  of  tht  distfibotion,  on 
change  ef  the  ftBdamenlal  tBa%  tfiamrfth  cwiawted  3.  The 
difference  of  the  Towds  in  file  fbnner  idatlfln  b  a  renlt  of  fhe 
power  of  changing  the  fnrm  <if  the  month-cavity.  The  difTcr- 
cnces  of  the  absolute  pitches  characterising  the  various  vowels, 
eniof  iMr  iaflocao^  are  a  remit  of  the  power  of  changing  the 
Tolame  and  lian  ef  the  nonth-carity.  4.  The  first  partial  tone 
is  always  the  itnmgest  hi  clang  ;  it  deserves,  therefeie,  the 
name  of  fundamental  tone.  5,  The  intensity  of  the  part»al  tones 
as  soch  decreases  in  general  at  their  ordinal  number  increases  ; 
CMefiliona  iadkate  the  ncameia  of  the  boandary  of  the  con* 
sonant  region.  &  TlMinlani^af  the  partial  tonea  decreases 
more  slowly  the  nearcr  the  vowel  clang  is,  therefore  more 
quickly  the  duller  thi.5  is.  7.  The  characteristic  pitch  is  higher 
the  dearer,  and  deeper  the  duller,  the  vowel  clang.  8.  The 
variations  of  the  intend^,  in  consequence  of  the  influence  of  the 
chefactcrietie  pit^  an  gpMMr  the  fdlec  vmnI  is.  Very 
slight  variations  indicate  tiM  ncuneM  of  tbe  eORtOOant  region. 
9.  All  the  vowrl^  admit  of  being  sung  within  fhe  whole  rinj^e 
of  the  human  voice  ;  but  the  doll  speak  in  very  high,  the  clear 
in  veiy  deep,  positioits.  10.  A  little  attention  onlj  li  needed  to 
penetve  in  a  vowel  dng  dM  ovsr-toocs  (often  eoaparativeljr 
vcty  strong)  withoet  ertifidal  aide.  They  then  aoend  vary  simi- 
lar to  the  pnm  tiBlog*lbri(  toMit 

Continuing  his  researches  on  fluorescence,  M.  Lommel 
{Fp^.  Ann.)  arrives  at  the  following  conclosioos ; — I.  There 
am  two  Idnds  of  floorescenoe.  In  one  each  excitant  iKNno- 
fHMOM  inj  Miaf  within  the  limits  of  the  fluowsceaes  spec- 
traea  acdtes  not  only  rays  of  greeter  and  equal,  but  also  nys  of 
shorter  wave  length  ;  the  latter  m>  fsr  a*  they  belong  to  the 
rq^ion  In  question.  In  the  second  kind,  each  homogeneous  ray 
I  only  rays  of  greater  or  eqtial  wave  length.  X  Then  are 
<  have  on^  the  fint  kind  of  flaanaosnoe}  each 
eacltant  nf  emileB  flie  wtiole  flnoicaoeaoe  ipeelwnn.  If  ones 
they  are  not  subject  to  Stokes's  law.  Such  arc  naphthalin,  red 
chlorophyll,  and  eostn.  5.  There  are  tubstances  which  have  only 
the  second  kfald  of  floocescence,  ani  which  tticrcforc,  thMMglMMt 
thdr  flaowiciBBS  spectmas,  obqr  Stokes's  law.  Sndtwe  aMit 
of  the  ifuoeeeeent  snfeelanosi  htAerto  esamined.  4.  There  aie 
sub<tances  which  have  Ixiih  kir,ls  of  fliioif>ccnce,  so  that  the 
fint  kind  is  proper  to  a  certain  poition  of  their  fluorescence 
spaetium,  and  the  second  kind  proper  to  their  remaixung  parts. 
Hence  theae  obey  StokesTe  law  oa^  in  put  finnh  are  rhnaafp 
Ha  red,  bine,  and  green. 

Them  are  sevetal  waye  of  deoanposing  water  with  only  one 
electrode.  One  is  this  :  let  some  water  in  n  f}^^^  l>e  bi  ju  iht  in 
contact  with  a  WoUaston  electrode  (t>.,ahne  platinum  wire 
ladoeadla  glass  and  tandiing  the  water  only  by  iu  extreme 
sectioa),  and  connect  the  whre  with  the  coodnetor  of  an  electric 
1  action.  Fiae  babbles  of  oxygen  an  lihenlai  at  the 
WhatbaeaoMBeittMhydngw?  If.  lippaHnn 


the  hy(lro;;;en  remains  in  excess.  On  dlwharging  the  water  It 
escapes  at  the  platinum  point,  this  being  then  the  electrode  of 
exit.  Gut  may  it  not  be  that  the  hydrogen  is  set  at  liberiy  within 
the  liquid  or  at  its  suiue  while  the  cosnspanding  oayfsn  is 
liberated  fthen  heing',  aoBovdlB||^  to  this  viev,  two  electrodse^ 
one  the  platinum  point,  the  other  diflfuse  and  of  Tarpc  surface)  ? 
The  objection,  M.  Lippman  says,  cannot  be  refuted  by  direct 
experiment,  but  the  impossibility  of  the  hypothecs  appears  on 
coosideriog  the  quantities  of  chemical  and  electrical  work  colled 
forth  deiiag  the  cxpertnent.  He  gives  two  denoashations  ot 
thU. 

Ws  have  received  the  first  two  numbers  of  a  new  Italian 
monthly  periodical,  fEbtlncitta,  the  object  of  which  Is  to  give 

an  account  of  the  progress  of  the  science  of  electricity.  This 
publication  is  one  of  msny  signs  that  the  countryiiten  of  Galileo 
have  made  up  their  minds  again  to  take  an  active  part  in  scien- 
tific investigatioa,  and  eapccialiy  not  to  foiget  that  branch  which 
owes  to  mndi  to  Volta.  ■  The  pepen  do  not  ley  eUm  to  origi- 
nality, but  the  first  number  especially  is  interesting,  and  if  kept 
up  on  the  same  standard  the  periodical  can  do  a  i^reat  service  in 
spreading  modem  ideas  in  Italy.  We  note  especially  the  paper 
on  absolute  electrical  onits,  by  Naocari,  and  on  some  phenoineaa 
presented  by  electrified  poe^ien,  by  A.  Riooo.  The  second 
number  contains  chitfly  abstracts  from  r-f  i;;i  ]  eriodicals. 
Padre  Secclu  draws  some  conclusions  from  imaginary  rc*ulti>, 
which  he  v>elievcs  were  ohudoad  by  Mr.  Ckrystai  la  his  veriioa- 
tion  of  Uhm't  law. 

Is  a  paper  read  the  other  day  by  M.  Fulkc,  befoie  the 
'Wissenschaflllcher  Club  of  Vienna,  on  German  emigration  to  the 
United  States,  it  was  cstisMted  that  irom  i8ao  to  the  present, 
neaily  MhOfo^omnnathaveoaiigcBled,  or  afoeiAof  theeatln 
population  of  the  Uldtcd  States.  M.  Futke  lamented  the  extent 
of  the  movement,  also  the  facility  with  which  the  Germans  in 
America  seemed  to  lay  aside  their  customs  and  usages,  and  even 
their  native  tongee.  In  oondo^on,  he  drew  a  parallel  between 
Oe  Gemans  in  the  United  Sintrs,  ani  th«  Gcraav  fai  the 
whole  of  Austria.  Here,  too,  the  German  element  was  about  a 
fourth  of  the  whole  population,  but  what  a  contrast  to  the  otb*r 
case  1 

Thb  additions  to  the  Zoological  Sode^s  Gardens  during  the 
pest  wedc  ladtide  a  Bonnet  Monkey  {Afaemms  radlahu)  from 

India,  presented  by  Mrs.  I'ayton  ;  a  Ro»e  Hill  Parrakect  {Platy' 
cercust.ximtui)  from  Australia,  presented  by  Mr.  J.  J.  Chapman  ; 
a  Rufoui-vcnled  Guan  (Ptndopt  (rUtatu)  from  Central  America, 
presented  liy  Mr.  Daniel  Miron  ;  two  Hooded  Crows  {Canms 
tnidx),  Enropean,  presented  by  Mr.  P.  Cresswell ;  a  Macaque 
Monkey  {Afanuus  rytwmif/jpts)  from  India,  deposited  ;  a  Two- 
Wattled  Cassowary  (Casutrtus  bUaruacuiatui)  from  the  Atoo 
Islands,  a  Hooded  Crane  (Gnu  m«Mackus)  from  Japan,  a 
Hodgson's  Baibet  {Mq^ma  As^pmnV  two  Striated-  Jay 
Throdies  (Grammaio^/t  sfrtM/a),  three  Blade-headed  Sibiat 
(J//iV;  aipistrjla\  three  Brown-c.ircd  Rulhuls  (flcnixos  fiatala), 
two  Rufous-bellied  Bulbuls  (f/jrfiiffta  McUUatuii\,  a  Red- 
headed Laughing  Thrash  ( TVtdki^tm*  myiint^^MuwH  horn 
the  Himalayas,  purchased. 


SCrENTTFlC  SERTALS 

FSOM  the  Nainrforstktr  (January,  1877)  we  note  the  foQoerlng 

papers  :  —On  radiation  in  space,  by  II.  HofT. — On  civc-insectt, 
liy  lictlcl  and  1.,  .^imnn.  —  On  the  germination  i>f  the  fruiu 
(.f  mosse*:,  by  F'.  M.^fTiu';,  — ( 'n  the  action  of  a  di-electric  body 
upon  an  electric  one,  liy  K.  I  'Ik  '•  iii  the  prcp.iration  of  pure 
alcohol  yeast,  by  Monti  Trnu'ie  I  In  the  limit  between  chalk 
and  tertiary  deposits  in  tlic  k.icl^y  Mountains  (U  S.),  by  M. 
Ddafontaine. — New  researches  on  Bacteria,  by  E.  v.  M. — Ou 
^ifedlieposnrof  i^ifeowtanpe  ««si)ef  — *^      *  ~ 
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of  i>o!arisalion,  by  B.  ToUens,— On  the  exhalation  of  carbon 
acid  , in.  1  the  fjrowth  of  plant',  by  L.  KischsM-i  -KesL-irthes  on 
ftssimibtion  in  pJants,  by  A.  Stutzcr. — On  the  a'uiimilation  of 
water  an  l  Hme  salts  by  the  leaves  cA  [ilants  by  J.  Bohm. — On 
the  phenomena  o(  heat  accomiianyinR  muscular  action,  by  J. 
Xawalichin.  the   molecular  volumes  of  talphatet  and 

iclenatcs,  by*  )tto  l'et;ersson. — Electro-dynamic  theory  of  matter, 
by  F.  Zuelltier.    Elements  of  the  orbit  of  the  double-star  24  77  | 
CaasiopcLi',  by  LuiiA'ig  Graber.  — On  the  action  of  an  electric 
dischar(;e  upon  solid  Molators,  by  \V.  Holt/- — On  the  external 
•exttal  dilTercnces  upon  our  fresh-water  fish,  by  V.  Fatio. 

TUZ  Memoirs  tf  the  St.  Petersburg  Society  of  Naturalists, 
tvL  viL,  contains  a  series  of  mtMtde  physiological  contribations, 
Ibt  aoat  important  of  whidl  tn  t — On  the  comparative  anatomy 
and  metamorpholt^  of  the  oemma  tyitcm  of  the  Hymenoptera, 
by  E.  K.  Brandt. — Oa  tbe  inflmnoe  of  condensed  air,  oxygen, 
■od  catbonic  acid  on  the  nervow  initability  of  animals,  by  M. 
TmUmhwA — On  changes  in  the  eye  produced  by  the  section 
of  Oie  nertmt  trt^mmu  by  M.  ChistoserdofT.  —On  the  psycho- 
motor centres  and  M  die  bifurcation  of  electric  currents  in  the 
ccRbellnm  and  corpora  quadrigemina,  hj  MM.  Weliky  and 
Sbepovaloff. — Oft  the  influence  of  lalicylic  acid  on  the  circu- 
lation of  tbe  blood,  by  MM.  Dubler  .and  ChistoserdofT — The 
action  of  cbtaine  and  atropine  on  the  hearts  of  frogs  and  rabbits, 

&IIdU«.  Pmal^Mi;  and  on  the  nockaa  of  thn  led  globoka  of 
UoodfbirA.  P.  Bnudt 


SOCIETIES  AND  ACADEMIES 

LOHDOW 

Royal  Astronomical  Society,  March  9. — Prof.  Cayley, 
F.R.S.,  vice-preiiJeiit,  in  the  chair. — The  minutes  of  the  pre- 
vious meeting  were  read  by  .Mr.  Oliisher,  I'.K  >  ,  '-be  recently- 
elected  secretary. — ^Two  communicatiorui  of  imniL\h.\tc  import- 
ance were  made  by  the  Astronomer-Royal.  The  fubt  of  these 
referred  to  the  supposed  mtra-mercuriil  planet,  and  he  expressed 
a  wish  that  it  should  be  publishe<l  as  widely  as  possible  without 
delay  in  order  that  amateur  astronomers  mifjht  lose  no  oppor- 
tunity of  scrutinising  the  sun's  disk  durinj;  the  latter  half  of  the 
present  month,  but  especially  on  the  22nd  instant,  from  sunrise 
till  sunset,  lie  had  been  requested  by  M.  Levcrricr  to  make 
known  that  his  computation  of  the  elements  of  the  supposed 
planet,  from  such  icpoitcd  observations  as  were  available, 
pointed  to  March  22  .t.s  the  day  on  which  it  mi;;ht  he 
expected  to  transit  the  sun's  disk.  He  recommended  tU.it  the 
disk  should  be  cuntinuously  watched  for  several  days  before  and 
after  that  dale.  '1  lie  second  comiimnic.itirm  of  the  .-Vstronomer- 
Koyal  referred  to  the  opportunity  winch  will  iKcur  next  autumn 
of  det'-rniining  the  solar  parallax  by  obscrv'atiuus  of  Mars  in 
opposition.  He  read  an  extract  from  .1  piipci  of  his  own  pub- 
lished some  years  ago  in  the  .I/  ,'/.";  V  j\'  11.  ihowii;^;  the  t;rcat 
importance  be  attauied  to  this  mclhixl  a.  c  impared  wi:h  others, 
and  pointing  out  that  fifteen  years  from  the  ptoent  time  ni^ist 
elapse  before  another  nearly  e.|uai  iiii|)crtur.ity  wid  occur  ol 
applying'  it.  He  dwelt  with  much  emphasis  on  the  rase  and 
simplicity  of  the  observations  required  atul  on  their  sin^jjjarly 
inexpensive  character.  Lord  Lindsay  had  (-iTcred  to  Icnil  his 
beliometer,  and  Mr.  Gill  had  olterid  his  services  gratuitously  for 
an  expedition  to  St.  Helena  or  Ascension  for  the  purpose,  so  that 
the  money  required  would  not  exceed  500A  The  Government 
would  be  asked  to  supply  this  sum,  but  if  they  rcf,i=.cd,  oihcr 
means  should  be  taken  to  raise  the  money,  and  if  a  suhscriiiiion 
list  became  necessary,  he  would  gladly  contribute  20,'.  liims<.dt'. 
Anotlier  Fellow,  a  niemlier  ol  the  Council,  then  sii^;j;f  ted  that 
a  part  of  the  Carrin^;ton  bequest  might  be  available,  .m  l  fai  in^j 
that,  offered  to  contribute  icxV,  towards  the  expediition  if  it  had 
to  be  carried  out  by  private  means. — Mr.  Gilt  w  as  called  upon  to 
explain  the  peculiar  merits  of  this  method  of  determining  the 
solar  parallax.  It  depended  upcr.  the  ditlercnce  of  K.A. 
between  Mars  and  certain  stars  measured  early  and  late  on  the 
same  day,  which  measures  could  be  made  by  the  lieliometer  with 
extreme  accurac)-.  —  Papers  were  presented  by  Prof.  Zcnger,  C. 
Todd,  A.  T.  -Xrcimis,  S.  W.  Bumham,  Dr.  Robinson,  A.  de 
Gasparis,  E.  J.  Stone,  A.  Marth,  J.  Tebbutt,  Capt.  Tupman, 
Prof.  S.  Newcomb,  Capt.  Abney,  Sir  f».  B.  Airy,  T.  W.  Back- 
house, Rev.  S.  J.  Perry,  Dr.  Ball,  Dr.  Royston  Piggott,  Mr. 
Penrose,  Mr.  Knott,  Mr.  Nelson,  .ind  Mr.  Kol>el,  MMM  of 
which  were  read.    Four  new  I'  ellows  were  ch  cted. 

Linnean  Society,  March  i.— Pruf.  Allmann,  F.R.S.,  pre- 
aidn^  iB  the  duir.-M«Hii.  R.  GUIH  H.  Gottt  Dr.  A. 


Gunther,  and  M.  Moggridge  were  elected  Fellows,  and  Dr. 
M.  C.  Cooke  an  Associate  of  the  Society.  The  embryo  of 
Dyosf'yrfs  emhyoftteris,  Pers,,  upon  the  fruit  and  seed  of 
which  species  G.-ertner  founded  his  genus  Ert:hry,if-!rr:!,  wis 
exhibited  by  Mr.  W.  P.  lliern.  He  explained  how  the  imma- 
ture iVuit  was  gathered  in  India  for  the  sake  o(  the  tannin  con- 
tained, and  hence  the  probability  of  Gartner's  having  been 
misled  as  to  the  true  structure  of  the  seed  and  imperfect  embryo, 
which  .Mr.  Hiernnow  correciiy  describes. — Dr.  Maxwell  .Masters 
brought  liv.'forc  the  meeting  a  series  of  specimeus  illustrative  of 
what  is  commonly  known  as  "  Burrs"  or  "  Witch-knots."  The 
examples  exhibited  were  collected  by  Mr.  Webster,  gardener 
to  the  Duke  of  Kicliraorifl  ami  ( iordon.  Some  of  these  prodoc- 
tiutis  were  dlus'.raintns  of  dimnrphism  or  bud>variatioa,  probably 
reappearance  of  latent  anccs.rai  characteristics  or  di^nnctioa  of 
parental  forms  usually  amalgamated.  Others  doubtless  owed 
their  origin  to  some  injury  to  the  terminal  bud,  subsequent 
hypertrophy  of  the  branches,  and  cxcesMve  lievclopmcnt  of 
adventitious  buds.  Injury  apparently  wa*  frequently  the  result 
of  insect  puncture,  .vs  in  the  case  of  the  birch,  the  "  burrs"  on 
which  had  been  lately  diicoverod  by  Miss  E.  Omerod  to  be  pro- 
duced by  a  species  of  I'!i\  li\f  :<  .,  at  other  times  it  was  the  result 
of  parasitic  fanj.;!  or  of  injury  conseouent  on  frojt,  the  wounds 
cause  1  by  birds,  the  action  of  wind,  &c.  — A  most  importMit 
communication  on  the  flora  of  Marocco  (Spi^e^ium  Fh-ir^- 
ManH\an,c)  was  read  i>y  Mi.  John  li.^il,  F.R.S.  (Pres.  Alpine 
Club).  By  a  sketch  map  he  puinte<I  out  the  peculiar  physical 
features  of  the  territory  penetrated  at  several  pjints  by  Dr. 
HiKjker,  Mr.  G.  Maw,  and  himself  in  1S71,  and  he  mentioned 
how  that  Marocco,  though  within  but  a  few  days' sail  of  L  jndon, 
was  in  many  respects  a  ti  rni  incognita  to  Kuropcans.  Whilst  the 
Sultan  and  pop.ilation  of  Maro:co  (generally  are  averse  to  the  ad- 
mission of  Christians  and  strangers  into  their  country,  the  hill  tnbes, 
derived  from  the  warlike  Hcrbers,  arcdeci<ledly  hostile  and  indeed 
dangerous  to  travel  among.  The  tlora,  then,  of  this  interesting 
region,  is  necessarily  very  imperfectly  known.  Mr.  lial!  gave  a 
lucid  historical  account  of  what  liule  h.td  been  d  ine  by  earlier 
Ixstanists,  Zanoni  l67S,Spotswooii  167  5,  and  Hr  >as^onnet  ix  io  g. 
The  collections  of  the  latter  havm^;  I'ccn  I'.istnhuted  to 
several  European  botanists,  and  here  an  1  there  inc.dentally 
noticed  by  them;  Cavanillcs  of  Madiid  temp  laily  secured  to 
Spain  a  fair  share  ol  honour  by  his  wubh.e  r  ions  in  the  scarce 
periodical  Ann.  d.  Cieneias  Nat.  M.  Cosson  has  lately  b;cn 
working  Broussonnet's  material  deposited  in  the  .M  intpcilie; 
Museum.  Schousboe,  Danish  Consul  at  Mogador,  commenced 
1801,  but  left  unfinished  a  flora  of  Marocco.  Jackson  (1809)  in 
his  account  of  tlie  Empire  of  Marocco,  has  noticed  the  curious 
Cactoid  l^uphorbias.  P.  Barker  Webb  in  a  short  visit  (1827)  to 
Tangier  and  Tctuan,  discovered  a  new  genus  of  Crucifciae. 
Between  1S40-1S70  several  Frenchmen  touched  at  various  points, 
and  the  "Pugillus  I'lantarum  "  of  M.  Boissicr,  contains  merely 
a  germ  of  future  work. — The  kev.  Mr.  Lowe  contributed  to  the 
Linnean  Society,  1850,  a  list  of  plants  observed  by  him  at 
M;>.;ador.  But  notwithstanding  the  preceding  labours,  a  mere 
tithe  of  the  flora  has  yet  been  worked  out,  and  almost  nothing 
satisfactorily.  Mr.  Ball,  in  1S51,  attempted  to  reach  the  higher 
summits  of  the  Lesser  Al'a«,  but  the  disturbed  condition  of  the 
district  oblifjed  him  to  desist.  M,  Qilansa  was  likewise  repulsed 
in  1S67  (though  fortunate  in  collecting  numbers  of  new  and  re- 
markable sjKcics)  ;  but  Mr.  Maw  was  more  successful  in  1S69. 
Messrs.  Hooker,  Maw,  and  Hall's  routes  in  1871  were  thai 
pointed  out,  anil  detailed  but  technical  description  of  the  plants 
collected,  given.  In  giving  a  summary  of  results  in  a  tabular 
form,  -Mr.  Ball  showed  that  the  proportion  of  Composite;,  legn- 
minot.-c,  and  Liliacex,  is  unusually  large,  whilst  Gramineae,  and 
Ranunculacca;  is  exceptionally  small.  Of  Rosacea:  there  are 
16,  of  Saxifrages;  5,  o(  Primulacew  7,  of  Gentianeae  8,  and  of 
Cyperacex  only  species,  thus  showing  the  peculiarity  that  but 
a  small  proportion  of  these  natural  OKlers  are  present,  whidi 
otherwise  arc  so  characteristic  of  the  mountainous  countries 
of  the  north  temperate  zone.  It  seems  as  if  five  temperate 
floras  were  represented  as  follows: — I,  Mediterranean  in 
general ;  a.  Peninsula ;  3,  Desert ;  4,  African  mountain  flora  ; 
5,  Macaronesian— to  which  may  be  added  6,  Cosmopolite 
or  widely-spread  European  species.  Tbe  total  number  of  i^iik* 
nerogamoos  planta  now  described  are  161S  species,  and  among 
these  many  novelties. — Mr.  J.  G.  Baker  then  read  a  paper  on 
the  Liliaccae,  Iridiaceae,  Hypoxidaccx,  and  Ilamodoraccse  of  the 
late  Dr.  Wclwttscb's  Angolui  Herbarium,  which^  through  the 
courtesy  of  the  executors,  be  has  been  enabled  to  wwk  ant. 
Not  oMf  am  ikmm  a  laige  pnpntioB  of  the  tpedei  new  |» 
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acienc^  but  maajr  genen  are  new  though  pertMnine  to  Centnl 
African  types  alreaay  known.  The  excellcQt  conditioa  of  tlie 
specitnetis,  the  care  taken  in  selection  of  Txrioos  Itagei  and 

cnax.ictt.-rs  of  the  plant<,  auni  <lescriptions  taken  on  the  spot  by 
Dr.  Wei wit^h  have  rendered  Mr.  Baker's  atttdjT  WT  complete 
and  hatisfactory. — A  technical  descrij  tive  paper  bjr  Mr.  Charles 
Knieht  on  the  Lichens  of  New  Zealand,  was  taken  as  read. 
— The  Secretaiy  also  read  a  short  notice  of  a  new  form  of 
Ophiur:J.-e  from  the  Philippines,  by  Mr.  Edgar  A.  Smith.  The 
dminctive  characters  of  the  specimen  the  author  regards  as  sub- 
generic,  and  names  it  {Ophiomaitix\  Acamtharathna  mirabilis. 

Zoological  Society,  March  6. — Dr.  E.  Hamilton,  vice-pre> 
aideat,  in  the  chair.— Mr.  E.  W.  H.  Holdswoith  eahibited  and 
■■dc  remarks  on  a  specimen  of  GtoeitUa  layardi,  from  Ceylon. 
— FtoC  Owen,  CB.,  communicated  some  notes  made  by  Mr. 
&  F.  Bennett,  while  exploring  the  burrows  of  the  Omitkorhyn' 
<)uu  foraehxits,  in  QueenaUnd,  with  comowatson  them. — A 
communication  waa  read  from  lient*Col.  R.  H.  Bcddomfc  con- 
taining the  dewriptioos  of  thne  ttm  taakat  of  the  family 
UtopcltiUu:,  from  Southern  iaUau—yt.  A.  Gi  Bntler  read  the 
detcriptaow  «f  MMM  acv  mdea  of  HtMraearaBa  Lepidoptera  in 
A*  coHertian  «f  tha  Brinh  Umnm,  bum  Madagascar  and 


nuflKferpeof  anewgemis,  pn>- 
.    m.—tb,  Gw  WtmA  Aagaa  read  a 
b^sIb  wkidi  ha  (avadcicriptiooaaf  a  nMrapodei  of 
fioB  WcMera  Aaittalia,  and  a  AAattMfite  from  Lake 
South  Anstraliai  tfMti M pmpoaed tO caO  respectively  B 


ftmonbyif  and 

wwtiiia^  tba  daicitetioM  of  om  i 
I  fton  Nov  Soalh 


poaadtaba 

\idBmlimus 

E?re, 

■  Bulimus 

I  gHai.—A  aaeoad  pa'pcr  by  Mr.  Angus 

t  of  one  flMMN  aad  twoi^'Afo  apccica  of 
aaatiBe  iballl  fton  Aav  Soalh  wafai.— If  r.  Ancaa  ato  read  a 
fiu«har  Hat  of  addiUoaal  ipcdea  of  auriae  awllaaea  to  be 
jadaded  hithafiiBaaof  PprtJadMBaaad  tho  adjaetal  ooaala  of 
K«w  Soatfa  Wak%  wfthiamarln  on  Ikdr  exact  laoalMca,  ftc., 
thaataiiBffav  ap  tba  madier  of ipccia  aow  awartaiBfldto  in- 
bafait  Port  Ja«M  and  tba  adfoining  shores  to  a  gron  total  of 
693. — Mr.  fUncaa  8.  Abraham,  M.A,  B.Sc.,  read  a  paper 
a  Tension  of  Oe  Aathobranchiate  Nudibraadilate 
The  paper  compriied  a  general  and  historical  intro- 
I  to  this  groap  of  Nndibranchs,  i.A,  tboee  which  bear  tba 
Iwaarliist  npon  the  donal  surface,  more  or  kn  nirronnding  the 
anna»  and  allusion  was  made  to  ail  the  principal  work  which  had 
been  done  upon  these  animals.  The  secood  part  consisted  of 
of  the  larger  divisions  and  of  the  genera,  with  the 
^—■a—mmi^  qmooyma,  references  to  and  habitat  of,  as  far  as 
poenUe,  every  species  hitherto  published.  In  the  last  general 
nit,  viz.,  that  by  H.  and  A.  Adams,  but  163  forms  were  men- 
tioned }  this  list  included  457.  The  third  part  contained  de- 
aniptions  of  forty-one  hitherto  uadescribed  sp«cies  belonging  to 
the  genera  Dans,  Cknmtdtritf  HtMaknmtkm,  AeanthcHoru 
and  DoriJapsis. — A  oomnMHriaibM  was  read  from  the  Count 
Salvadori,  containing  aolN  on  some  birdi  BWBtioned  bf  Dr. 
CilMnii  and  Mr.  Raaienoer,  as  collected  in  Dupnaab  and  m  tbe 
Mdaocas  during  the  voyage  of  the  Gaulle. 

Geological  Society,  February  21.— Prof.  P.  Martin  Duncan, 
F.R.S.,  president,  in  the  chair.— Samuel  Arthur  A  l  i;i un, 
William  Mason  Cole,  Thomas  Floyd,  William  Stokeley  (  itslcy, 
Edward  Pritchard,  Joseph  Pry  or,  and  John  Gwillim  Thomas 
were  elected  Fellows  of  the  Society,  The  following  communi- 
cations were  read  : — On  possible  displacements  of  the  earth's 
axis  of  figure  produced  by  elevations  and  depressions  of  her 
surface,  by  the  Rev.  J.  F.  Twisden,  M.A,  Professor  of  Mathe- 
matics in  the  Staff  College.  Communicated  by  John  Evans, 
F.K.S.  The  object  of  this  paper  is  to  discu*  tbcqncation  of 
the  possibility  of  a  displacement  of  the  earth's  axil  of  figure 
under  the  conditions  mdicated  in  a  questioo  (snggfUlag  the 
possibility  of  a  displacement  of  the  axis  of  figara  fran  the  axis 
of  roution,  amoondng  to  15°  or  atf>)  rat  tO  HMiblHiatlrhinii  in  a 
pasMge  of  the  Anniversary  Address  deKfend  to  (bo  Sodety  by 
us  president,  Mr.  J.  Evani^  on  Fel>niarf  t8|  1876. 


Tbetiaat- 


roent  of  the  question  »  kinematical ;  tbe  moia  by  wbkh  ttie 
elevations  and  depressions  might  be  eflecled  do  not  capeander 
discussion.  In  determining  numerically  tbe  anMHnt  of  the  mvia- 
tkm  from  the  formulas  investigated,  approximate  namben  seem 
to  be  sufficiently  exact  ft*  every  usefnlwirpose.  The  condu- 
lioos  arrived  at  are  at  fcHom  t— <l)  Tba  diiplaceroenl  of  the 
earth's  axu  of  figare  fieoi  tht  ixll  of  WtatiOB  that  would  be 
effected  by  the  elevataaand  dlBl— inni  aagmtcd  in  the  ques- 
tioo above  referred  toaroald  be  Met  fban  NT  of  angle.  (2)  A 
displacement  of  as  nadk  aato^  osdd  be  cflhelad  hv 
lim  and  deprfsriona  of  AeUnd  MMOMd  oB^  if  their  bci^ 


and  depdis  exceeded  bgrnaqrlinMi  the  bddit  of  die  MiMt 
mooatuns.  (3)  Under  no  eiienmilaBcea  eoold  a  AspheenMOt 
of  lOP  be  cActed  by  a  liaadtar  of  nMtter  of  less  amooat  than 
afaoatadxfbpartof  OeiifaaheqiBabxialbulge.  (4)Evwifa 
transfer  of  this  quantity  of  matter  wen  to  take  place,  it  need  not 
produce  any  efiect,  or  only  a  MnaU  ellite^  OB  die  positian  of  fho 
axis  of  figare^  if  it  took  nhee  in  a  watnioliag  that  am- 
getted  in  tbe  qaemoa,  it  wowd  pradnce  a  dlqdaoenient  aoMBn^ 
ingtobatavaaUpart  of  «f.  (5)11^  however,  we  suppoaea 
deviathm  of  tbe  ant  of  figure  from  die  axb  of  roUtion  amooM* 
ing  to  aa  aradi  as  30*  to  have  been  hy  any  means  tuoaght  about, 
the  effect  ipodd  be  to  cause  a  sort  of  tidal  moiioo  in  the  ocean, 
the  greatest  height  of  which  would  tend  to  be  aboat  tnioe  tbe 
depUi  of  the  ocean.  The  author  suggests  as  probaUe  fliat  tte 
effect  of  this  tendency  would  be  to  caoae  the  ocean  to  sweep  over 
the  continents  in  much  the  same  way  tbat  a  rising  tide  sweeps 
over  a  low  bank  on  a  level  ahote.  (A  The  notion  that  a  large 
deviation  of  the  earth'a  axis  of  figara  mm  its  axis  of  revolution 
may  be  effected  by  elevations  and  aconmpaajpiog  depressions  is 
at  first  sight  an  inviting  way  of  brincing  paler  lands  into  lower 
latitudes,  and  thereby  accounting  for  the  more  genial  climate 
that  is  believed  to  have  once  prevailed  in  such  countries  aa 
Greenland.  The  investigation  by  which  the  above  results  have 
been  obtained  seems  to  snow  that  the  desired  explanation  is  not 
to  be  sought  in  the  direction  indicated  by  Mr.  Evans's  queitioB. 
Whether  there  is  any  other  agency  by  which  a  gradual  displace* 
ment  of  the  pole  geogiaphically  could  be  effectni  is  a  question 
of  far  wider  scope  than  that  discussed  in  the  present  paper, 
and  one  which  the  author  does  not  profess  to  determine.' 
— Note  on  a  specimen  of  Dif'tMyhn,  from  the  coal-formation 
of  Nova  Scotia,  by  J.  W.  Dawaon,  F.R.S.  The  author  de- 
scribed the  occurrence  in  Coal-measure  sandstone  at  the  South 

{oggins  of  an  erect  stamp  of  a  Sigillarian  tree  12  feet  in  length, 
tor^nated  in  a  coaly  seam  6  inches  thick,  and  terminated 
below  in  spmding  roots  ;  below  the  coal-seam  was  an  under- 
clay  3  feet  4  inches  thick,  separating  it  from  an  underlying  seam 
of  coane  cod.  The  stem,  which  tapered  from  about  2}  feet  in 
diameter  near  the  base  to  i\  foot  at  the  broken  end,  was  a  sand- 
stone cast,  and  exhibited  an  internal  axis  about  2  inches  in  dia- 
meter, consisting  of  a  central  pith  cylinder,  replaced  by  sandstone, 
about  I  inch  in  diameter,  and  of  two  concentric  coats  of  scalari- 
form  tissue,  the  inner  one  ^  inch  in  thickness,  the  outer  consti- 
tuting tbe  remainder  of  the  axis.  The  scalaiiform  tissue  of  the 
latter  was  radially  arranged,  with  the  individual  uclk  quadran- 
gular in  cross  section .  A  few  small  radiating  spaces  partially 
filled  with  pyrites  obscurely  represented  the  medullary  rviys, 
which  were  but  feebly  develoi>ed  ;  the  radiating  bundles,  ]:x<.sin}:; 
to  the  leaves,  ran  nearly  horizontally,  but  their  structure  wxs 
very  ImpertKtly  preservcfi.  The  cross  section,  when  weathered, 
showed  about  twenty  concentric  rinps ;  but  these  un<lcr  the 
microscope  appeared  rather  tn  tic  li.inds  of  compre.^.i>cd  tissue 
than  true  lines  of  growth.  The  thick  inner  Imrk  was  replaced 
by  sandstone,  and  the  outer  bark  represented  by  structureless 
coal.  On  a  small  portion  of  one  of  the  roots  the  author  traced 
the  remains  of  stigroaxioid  markings.  From  the  above  characters 
the  author  identified  this  tree  wiih  Diplosylon  of  Corda,  ;iiiiJ 
stated  that  it  was  the  first  well  characterised  example  ot  this  tyjw  of 
Sltjillarians  hitherto  found  in  Nova  Scotia.  The  author  compared 
the  structure  of  this  stem  with  that  of  other  Sijiiliarians,  and  re- 
marked tliat  it  seemed  to  come  within  the  limits  of  the  genus  SigU- 
lixria,  but  to  liclong  to  n  low  type  of  that  genus  approaching  l-eft- 
ih\/i  tiJroii  in  struciuro  ;  those  of  the  type  of  .V.  fUi^Lins,  Hr.,  and 
.V.  piHulom,  Renault,  l>cinj;  higher  in  organisation,  and  leading 
towards  the  s'ill  more  elevated  type  descrilx:d  by  him  in  1870. 
He  further  discus^yed  the  supposed  alliance  of  these  trees  with 
Gymnospcrms,  and  the  probability  of  the  frtuts  known  as  7W- 
^onocarfa  being  those  of  Sii^illaria,  and  expressed  the  opinion 
that  the  known  )acts  tend  to  show  that  there  may  be  inc:udc<l  m 
the  genus  ^i^illaria,  as  originally  founded,  species  widely  differ- 
ing in  onaiAMloB.  andof  both  GnHMMpenBOOB  aal  Acnfanons 

rank. 

Royal  Microscopical  Society,  March  7. — II.  C.  Sorbv, 
F.R.S.,  president,  in  the  chair.— A  letter  received  from  lit. 
Frederick  Ebsworth,  Australia,  descriptive  of  a  supposed  new 
method  of  using  the  micrometer,  which  tlie  author  had  found 

I  The  Arst  dtauglat  of  the  paper,  of  wUch  tha  abov*  is  an  nccouot,  wai 
drawn  op  Ust  Aiieuvt.  and  was  nhortly  after  leat  to  Mr.  Enuu.  It  was 
wrilini  iodepen Jciitly  uf  the  wider  new  of  the  luhjcct  lakta  b]r  Sir  W. 

ID  bis  Address  ddivcrad  at  the  lul  Mccliaa  of  ih*  Briiiiii  hau>- 

hr  Mr.  Ow  Oarwia  ia  bto  pm>  «r  wUch  aa  ekMMM  haa  ban 
,  Na.  ifs  ef  the  AwBHHtfivteriaa  Keyal  tmAttf. 
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very  useful  in  mcasnring  the  fineness  of  woo^  read  by  the 
Secrelsiry. — A  cotninuiiicatioii  from  the  Rer.  W.  H.  DAUinger, 
entitled  "Additional  Notes  on  the  identity  of  JUmrti/a  eratii' 
ner-'is,  N.  rkomboida,  and  FrusluUa  MXmua  "  WU  md  bf  the 
Secretary,  and  some  further  obiennitiaoi  oo  the  lobiect  were 
nade  by  Mr.  Lvpa,  Mr.  Slack,  and  BIr.  Gaa,  Bnou^ 


iceuingqc  ■cwpaifii^  apott.  la  iMoaDBMrlliMeii 


Cambeidgb 

PhUoaopbical  Society,  TAtoaiy  26.— A  eommttnicatioo 
to  tbe  aode^  bjr  Mr.  Crei^tmaa  the  order  ta  whkh 
tiieaacntiagaad  ^  caadnctiiig  putaof  aa  acinous  gland  ap- 
pear  in  the  iadfaUnal  devdapmenk  and  li  the  ancceaioa  of 
animalit 

Paris 

Academy  of  Sciences,  March  5.— M.  Pcligot  in  the  chair. 
— ^Thc  following  papers  were  read  : — On  the  temperatures  of 
combustion,  by  M.  Berthelot.  M.  Bunscn's  hypothesis,  that 
the  spediic  heat  of  the  components  and  that  of  the  products  are 
constant  quantities,  independent  of  temperature  and  pressure, 
does  not  always  apply  ;  e.£.,  to  gases  formed  with  condensation. 
Still  his  measurements  allow  of  calculating  without  any  hypo- 
tlieiis  on  specific  heats,  two  limits  between  which  the  temperature 
of  oombastioa  u  necessarily  comprised.  That  of  carbomc  oxide 
by  oxygen  at  comtant  volume  is  beUscLn  4.000  and  2,600;  byair, 
between  2,200  and  1,75a  That  ul  bydrut>en  bv  oxygen,  between 
3,800  and  3,400 ;  by  abr,  between  2,100  and  1,70a— Physical 
and  BMcfaanical  acdoo  of  incandescent  gases  after  combus- 
tion of  poflrder;  appUcatioo  of  these  utcu  to  certain  cha- 
W  maieoriles  and  bolides,  by  M.  Daubr^— Agree- 
of  the  lawa  of  mechanics  with  the  liberty  of  num  in 
iction  on  matter,  by  M.  de  Salnt-Vcnant.— Ofaservao 
of  Milar  MQlnhwwices  during  the  second  semester  of 
1876;  ratationt  uix.  to  Ixxv.,  by  r.  SeochL  Verv  few  nro- 
tttbcrances ;  average  5  -4  {and  even  this  caMgcratca,  incluning 
■nail  iets),  average  height  40  8  aacondai  Kw  protubersaoes 
of«r  68  HOiNidik  fenandamihnun  between  4^  and  50°  latitude. 
Thcmoitnalahlenotatll  dht  ficquenqr  of  Uitn,  veiy  high  and 
■brdii^  hfdngfde tkinad%  aomatiawa  one  aabwla  high:  this 

'  HnoMi  nr^  aaa  always 
la  Decsmbar  there  was  an 
. .  jnndei 
„  lAiA  ere 

loaf  waa  btokan.  11a  motmncatwatin  tka  dmoiioBof  the 
hands  of  a  watc^  and  the  spot  near  the  aqaator  gained  <n  that 
ftirther  north.— Ofasmntinnaaf  tfio^pcelnwi  of Bavd^  eonct, 
hyp.  SflcctaL  Thne  haadsy  nfanad  on*  intheBWo, 
a  aanowtr  hi  the  falm^  n  ihiid  aiHl  mom  nanow  ana  less 
bat  dtfficult  10  delbe.— RqMKt,  in  name  of  the 
/,  on  weaiaiu  to  be  tahen  againrt  Phvlloxera,  in 
ngioBS  nninvaded  or  thwatened.  The  ConunissioQ  advise  in- 
todiction  of  expoitatiott  and  importation  from  phyllooterised 
regions,  thorough  destractioa  bf  firs  of  ta§  vines  attacked, 
and  vigorous  di^infcctiMi  of  grond  and  alocfei  la  ae^hbonr- 
hood.— Dr.  fiaatiao,  in  a  letter,  proposed  to  coaw  to  Paris 
and  make  hia  caperiments  before  the  Conunimion  on  spon- 
taneous gi  m  laiiiHi — On  the  asymptotic  linea  of  a  sur&oe  of 
the  fourth  ilsgiiw ,  by  M.  Roachc. — jPemonstiation,  by  Uke  prin- 
chtle  of  oonespondence,  of  a  theorem  on  tlie  contact  of  suruoes 
oTaa  implex  with  an  algebraic  surface,  l>y  M.  Fonret — On  the 
extension  of  the  theorem  of  Kennat  generaUied,  and  of  the 
CoMom  Anthmtticus,  by  M.  I^ucas. — On  the  mechanical  theory 
of  heat,  by  M.  Levy. — Method  of  extracting  platinum  &om 
chlofoplatinates,  by  M.  Duvillier.  He  utilises  the  property  which 
salts  01  platinum  have  of  being  reduced  in  boiling  by  alkaline 
(brmiates  in  the  presence  of  alkalies. — On  the  isomerism  of 
rotatory  power  in  the  camphols,  by  M.  de  Montgolfier. — On  a 
vat  of  aniline  black,  and  un  the  tiansformalion  of  aniline  black 
hito  a  fluoreaocnt  rose  'colouriog  matter,  by  M.  Goppdnoeder. 
— Researches  on  the  acidity  of  the  gastric  juice  cfmta,  and 
observations  on  stomachic  digestion,  made  with  a  ^«tric 
fistula,  by  M.  Richet — Action  of  bydionlphite  of  soda  on 
the  hematosin  of  blood,  by  M.  Cazeneave.  Tlie  change  of 
colour  might  prove  useful  in  legal  medicine. — ^petistental 
■tndir  on  the  rS/^  of  the  blood  in  trmnsmission  of  Vaccinal  im- 
mrnuQr,  by  M.  Raymond.  lie  inocnlated  children  with  blood 
from  newly-vaccinated  children.  Neither  was  vaccination  thus 
prod  need  nor  was  there  ulterior  immunity.  But,  resorting  to 
transfusion  of  blood  from  a  vaccinated  heifer  to  another  heifer, 
he  obtained  immunity,  in  the  latter,  without  any  eruption. — On 
theaumteaanoeof  ooaataat  tempentam^  bv  M.  1/AnmmU 
la  Us  qprtma  an  two  ooBMMik  qffladiOiMGil  VMHib  I  dMt^^ 


terior,  open  above,  bdng  the  caviH^  of  the  stove  ;  the  water  bath 
is  in  the  concentric  npace,  and  its  ditatatlOQ  acts  Ott  a  caoutcfaoUC 
membnuiej;ovc>nuig  tiie  passa^re  uf  ^as  into  the  Schloesing  re- 
gulator.—On  * ' grisoum etres, "  or  firedamp  measuring  apparatll% 
Ey  M.  Coquillon.  Their  principle  is,  that  hydrogen  or  any  ot  its 
compounds  hx  die  gaseons  State  is  complMc^  faotntin  prescaca 
of  oxygen  and  a  palladfaim  wire  while  hot  ^On  the  anltj  of 


the  inces  in  geology,  by  M.  Hetadta^  Qmtlblf  tm  % 

or  the  fiwccs  iMA  maintain  Oe  eqaOi^ 


oflunerite,  bjrM. 
nbnuy  M. 


At  eomaaon  measure  of  the  fiwoes 
bifam  of  continents.— Chemksl 
of  a  . 
Um  treatment  of 
BoaUes.  by  M. 
byM.  Bvtelli. 

Vienna 

Imperial  Academy  of  Scicncea,  February  l.  Oa  Pd- 
tier's  experiment,  by  M.  v.  Walienhofen. — On  spaoe-carvea  of 
the  fourth  order  with  a  double  point,  by  M.  Weyr. — On  the 
theory  electrodynamics,  by  M.  Lippicli. — On  the  theory  ot 
algebraic  ec^oations,  by  M.  Igcl.^New  metlMdof  deduction  of 
Taylor's  senes,  by  M.  Zimehx — Report  on  the  excavation  of  a 
bone  deposit  at  Zciadberg,  by  M.  Wurmbrand. 

February  8. — On  colliitend  innervation,  by  M.  Strieker. — 
Contributions  to  lukowlcdge  of  hydrate  of  dilond,  by  M.  Cech. 
— Researches  on  vaporisation,  by  M.  Baumgarttiar. — On  the 
conditioa  of  heat  equiil'brium  of  a  system  of  bodies  with  lefar* 
etice  to  the  forte  of  gravity. — On  the  diffusion  of  r spnure  throagh 
Uquid  films,  by  M.  £xner. — Observations  during  1876  at  US 

""irnitriiii 


Centnl  Institntion  far  Meteorology  and  Ta 

Rome 

R.  Accademia  dei  Lincei,  February  4. — PalaMntologbal 
notes  on  the  fossils  of  Genoa  marls,  by  M.  Isscl. — Thirty  years' 
experiments  of  Messrs.  Lawcs  and  Gilbert  at  Rothamstad,  by 
M.  Ronna. — On  some  palteocoic  fossils  of  the  Maritime  Alps 
and  the  Ligurian  Apennines,  studied  by  Michelotti. — ^The  ter- 
tiary formation  of  R^gio  in  Calabria,  by  M.  Seguensa. — Mono- 
graph of  tertiary  nucuEdae  found  in  the  southon  provinces  of 
Italy,  liy  M.  Seguenco. — On  the  quaternary  sea,  bv  M.  Mora — 
On  the  existence  of  realgar  and  orptment  in  the  hills  of  Santa 
Scvera  in  the  prorince  of  Rome,  by  M.  Sell*. — On  the  modular 
equations  of  I'rof.  H.  J.  Stephen  Smith,  by  M.  Cremona. —On  a 
new  diiBculty  proposed  against  Mclloni's  theory,  by  M.  Volpi- 
oellL — Effect  produced  by  the  mass  of  Monte  Mario  on  the 
vertical  of  the  observatory  on  that  hill,  by  M.  Kella. — Ex- 
perimental researches  on  electric  discharges,  hy  M.  Kighi. — On 
a  class  of  finite  and  continuous  functions  which  have  only  one 
derivative,  by  M.  iJini.— On  the  degeneration  of  cut  nerves,  by 
M.  Colasauti. — On  the  coloration  proper  of  the  retina  and  modi* 
fications  of  it,  bv  M.j  Boli — On  the  constitution  of 
moaium  and  aldefaydaa  of  aaamonium,  by  M.  Schiff. 
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BRirrSH  MANUFACTURING  INDUSTRTBS 

British  Manufacturtng  luduUrits.  Edited  by  G.  Phil- 
lips Bevan,  F.G.S.  "  Hosiery  and  Lace,"  by  the  late 
W.  Felkin,  Nottingham ;  "  Carpets,"  by  Christopher 
Dresser,  Ph.  D. ;  "  Dyeing  and  Bleaching,"  by  T.  Sims 
(aecond  edition) ;  "  Pottery "  by  L.  Amoux,  of  Min- 
Wf  Factory ;  GlaM  and  Silicates,"  by  PfoT.  Barfl^ 
M.A.  ;  "  Furniture  and  Woodwork,"  by  J.  H.  Pollen, 
M.A.  (second  edition).   (London  :  Stanford,  1877.) 

TmthistHal  Classes  and  Induiirial  SteHsH*:s,  By  G. 
Phillips  Bevan,  F.G.S.  Vol.  1  ,  "Mining,  Metals, 
Chemicals,  Ceramics,  Glass,  and  Paper."  Vol.  3., 
''Textiles  and  Clothing,  Food,  Sandiy  Indattrics." 
(London  ;  Stanford,  1876-7.) 

THE  first  edition  of  the  lirst  two  volumes  has  been 
already  nvticed  in  tliese  cduiiiiii.  Tlw  speedy  tnue 

of  a  second  edition  bears  out  the  favOBRdUe  opinion  pre- 
viously expressed  with  regard  to  them,  and  of  this  series 
of  short  comprehensive  essays  on  British  manubctiires 
generally.  There  can  be  no  doubt  that  any  one  wishing 
to  take  a  general  view  of  any  of  the  subjects  on  which 
they  ueat  will  gain  a  good  idea  ef  their  piinciples  ftom  a 
perasal  of  these  volumctt 

Tlw  latter  two  vohunes,  deilHig  as*  they  do  wiA  tfie 
eondition  of  the  British  industri.il  classes  considered 
as  VWrkers,  form  an  appropriate  pendant  to  the 
"  British  Manafactaiing  Industries,"  in  which  the  nature 
of  the  work  which  they  perform  has  been  already  spoken 
of.  Though,  as  Mr.  Revan  says,  the  British  workman 
"has  from  a  political  point  of  view  .  .  .  been  frequently 
written  and  talked  about— too  much  so,  indeed,  for  his 
own  good  or  for  the  good  of  the  eoontry— his  social  con- 
dition as  dependent  upon,  or  connected  with,  his  special 
branch  of  labour,"  is  comparatively  seldom  inquired  into. 
This  topic  forma  the  subject  of  the  present  work. 

In  treating  the  subject  one  or  more  chapters  are  de- 
voted to  each  of  the  divisions  named  above.  A  descrip* 
tion  of  the  character  of  the  work  in  each  department  is 
given,  together  with  the  conditions  whether  healthy  or 
otherwise,  under  which  it  is  performed.  This  is  supple- 
mented by  statistics  as  to  the  numbers  employed  in  the 
various  industries,  the  quantity  of  material  manufactured, 
iu  vahie,  the  wi^s  of  Ae  workman  or  workwoman,  the 
effects  of  various  industries  on  the  rate  of  mortality,  and 
some  accoimt  of  working-class  legislation  and  federation. 
The  distribution  of  the  vaiioos  industries  over  the  country 
is  graphically  shown  by  two  maps  in  each  volume. 

The  statistics  are  very  full  and  complete,  and  being 
compiled  mostly  from  official  sources,  may  be  taken  as 
accurate  and  reliable.  With  regard  to  the  introduction 
^  this  profusion  of  figures  the  author  remarks  that  he  has 
done  so  *'  in  the  hope  of  showing,  how  intimately  allied  is 
the  development  of  our  manufactures  with  the  state  of 
wages  and  the  general  condition  of  the  worUng  cbsses." 
There  can  be  no  doubt  that  Mr.  P.cvan's  volumes  clearly 
show  that  our  £ngUsh  operatives  are  in  better  condition 
fanetally  noir  than  at  any  previous  period,  and  this  is 
so  irfMltm  he  the  itandpoint  from  wliich  they  are 
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In  reading  the  dcictiptions  ul  :ho  v.iiijus  ii.indtcrafts 
and  under  what  conditions  they  axe  caKcuted,  one  sees 
that  there  n  mndi  yet  to  he  done  in  some  bnndies  to 
render  the  mck  still  easier  of  execution  and  less  un- 
healthy. Science  has  done  much  for  the  coal-miner  \ 
but  more  remains  to  be  done  in  order  that  he  may  be 

better  protected  from  sudden  outburst";  of  firc-dimp  or 
choke  damp*.  It  is  evident  from  the  quotation  of  Ur- 
An^ui  s  .Smith's  analyses  of  the  air  from  metal  mines,  that 
somefurther  legislative  enactment  is  required  to  compel 
the  more  thorough  ventilation  of  such  mines.  Blast- 
furnace worknun,  it  is  true,  do  not  work  under  very  un- 
healthy or  dangerous  conditions  ;  but  there  are  one  or 
two  points  in  whteh  there  is  room  for  improvement  For 
example,  the  "  chargers  "  more  particularly,  are  now  and 
again  rendered  insensible  by  breathing  escaping  carbonic 
oxide,  sometimes  with  fatal  results ;  while  once  in  a 
while,  from  the  fall  of  the  material  in  the  furnace  after 
"  scaffolding,"  explosions  occur  in  the  "  hearth  "  lesultiag 
in  the  forcible  expulsion  of  the  front  or  side  of  the  furnace 
and  of  the  molten  metal,  which  occasioBaUy  enveh^M 
the  wotkmen,  who  in  some  instances  have  keen  Btmlly 
roasted  to  death.  PoBSibly  at  some  future  period  the 
dangers  to  health  and  life  arising  from  these  causes  may 
be  dimhiisiied  or  entfrefy  oAnriated  by  the  application 
scientific  principles. 

The  injurious  effects  and  diseases  resulting  from  the 
vapour  of  ordinary  phosphorus  and  "  phosphoric  fumes  " 
in  match-making  are  fully  pointed  out  (and  the  remedy  in 
the  use  of  red  phosphorus),  also  those  of  oxide  of  zinc, 
sparks  of  metal  and  dust,  poisonous  gases,  powdered 
glass  and  emery,  And  poisonous  colours,  in  brass,  needle, 
chemical,  glass  and  emery  paper,  and  paper-hanging 
manufactures.  In  the  second  volume  tlie  "  siziivi;  "  of 
cotton  goods,  "  singeing  "  of  fabrics  generally,  "heckling" 
of  flax,  prepasaticm  of  tobacco,  use  of  "SdiecM  green* 
and  similar  preparations  in  flower-making,  and  the  close- 
ness and  general  want  of  ventilation  in  workrooms,  in 
dress  making,  &c.,  are  shown  to  result  prejudicially  |0 
the  health  of  the  worker.  Affections  of  the  eyes  from 
close  work,  as  in  watch  and  lace  making,  are  not  lost 
sight  of.  Neither  are  deformities  resulting  from  working 
in  constrained  and  unnatural  positions. 

In  this  connection  it  may  perhaps  reasonably  bo 
doubted— as  the  result  of  actual  experience — whether 
"  the  effects  of  chlorine  are  transient  and  less  serious " 
than  follow  from  the  inhalation  of  snlphvretted  hydrogen. 
Wcldon's  chlorine-process  is  noted  as  an  improvement  on 
the  old  process,  while  Deacon's — which  may  fairly  rank 
with  it— is  left  unnoticed.  On  the  same  page  a  small 
matter  needs  correction  ;  "  mangan/te  "  and  "  pcrmanga- 
mte"  should,  of  course,  be  manganrite  and  permanga- 
nate. Mr.  Bevaiv  might  be  puzzled,  perhaps,  to  show 
how  tobacco  acta  as  food,  under  which  head  he  classes  it 

A  list  is  given  ef  the  legislative  Acts  hitherto  passed 

affecting  ir,<^ustties,  whicii  shows  that  the  amelioration  of 
the  condition  of  the  worker  to  its  present  improved  state 
has  not  been  an  otsy  task.  The  trade  societies  are  cfaused 

as  trades  unions,  friendly  societies,  and  co-operative  soci- 
eties ;  of  the  first  the  opinion  is  given  that  they  are  "at 
most  a  doubtful  blessing,"  while  Ae  latter  are  consklered 
as  botii  useful  and  excellent. 
The  abundant  statistics  given  caimot  fail  to  be  of  great 
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service  in  ni.iny  w.iys.  The  volumes  altogether  arc  very 
readable,  and  throughout  the  statements  are  usually 
idiable.  Should  a  teomil  edMaa  be  wqidred  ftodght 
possibly  be  improfcd  bjr  die  additioii  of  a  "  table  of 
contents."  W.  H.  W. 


THE  GERM  THEORY 

The  Germ  Theory  Applud  to  the  Explanation  of  the 
Phenomena  0/  Diuase.  *Tk*  Specific  Fevers."  By 
T.  Madagan,  M.D.  (London :  MaanlUan  and  Co, 

.876.) 

IN  bis  preface  the  author  states  that  "one  object  which 
he  has  in  view  it  to  rescue  the  germ  theory  of  dis- 
ease from  a  false  and  misleading  position,  and  to  give  to 
it  its  true  and  legitimate  standing  as  a  pathological  ques- 
tioo.*  The  subject  discussed  is  whether  the  propagation 
of  germs  in  the  system  can  produce  specific  fevers.  He 
believes  it  can,  and  assumes  that  all  contagia  arc  living 
organisms,  prOtiably  albuminous,  reproducing  their  kind, 
living  for  a  consideralile  period,  speedily  perishing  when 
freely  exposed  to  the  atmosphere,  and  so  minnte  as  to 
elude  the  higlicit  powers  of  the  microscope. 

If,  however,  the  particles  in  sheep-pox,  small-pox,  and 
vaccine,  he  the  infecting  matter,  ^qr  are  easily  seen  by 

the  microscope,  and  ought  therefore  tO  1)0  foinid  in  the 
blood,  but  such  is  not  the  ca^e. 

Dr.  Maclagan  holds  that  "all  microzymes  are  not  con- 
tagia, but  all  contagia  may  be  microzymes."  The  fact 
that  the  contagia  fluids  arc  most  potent  when  fresh,  and 
that  their  virulence  diminislics  as  bacteria  increase  in 
them  is  explained  by  saying  that  disease>germs  are  more 
minute  oignnisms  than  bacteria,  and  are  the  food  on 
which  bacteria  live.  According  to  this  view,  bactClia  not 
only  do  not  constitute  infection,  but  destroy  it. 

Dr.  Maclagan  says  "that  the  chief  action  of  an  or- 
ganism on  its  environment  is  the  consumption  of  nitro- 
gen and  water.  A  disease-germ  is  a  parasite,  and  requires 
a  special  HidHS  as  well  as  nitrogen  and  water  ;  the  para- 
site finds  a  Mmetkimg  in  its  meltu-—'OuR  second  factor — 
the  parasite  being  the  first.  Without  this  second  factor 
no  bad  result  follows  the  reception  of  the  cont.igium." 
Different  periods  of  incubation  are  accounted  for  by  the 
varyfaig  amount  of  die  second  factor  and  the  number  of 
germs  imbibed  ;  incubation  itself  by  germ-growth  and 
reproduction ;  and  the  onset  of  the  symptoms  by  the 
germs  becoming  mature. 

The  consumption  of  nitrogen  by  the  contagium  particles 
causes  wasting  of  the  tissues,  i.e.,  the  organisms  cat  the 
albumen  intended  to  nourish  the  body.  They  also  drink 
latxeiy  o(  water  from  the  liquor  sanguinis,  which,  lieing 
rich  in  soda,  explains  why  soda-salts  ate  often  absent 
from  the  excretions  during  fever.  The  same  retention  of 
soda-salts,  however,  often  luppens  in  acute  pneumonia, 
whidi  has  no  relation  to  farfe^ons  disease. 

Increased  elimination  of  urea  is  explained  thu>  :  — 
"  i  he  increased  consumption  of  liquor  sanguinis  by  the 
contagium  particles  leads  to  increased  formation  of  re- 
trogressive albimien  and  of  urea."  It  seems  by  this  that 
contagium  ])artic1es  have  livers  and  kidneys,  and  excrete 
urea.  Ditmn  shed  excretion  of  urea  is  held  as  "due  to 
consumption  by  the  conugium  particles  of  the  water  rc- 
qoisite  to  enable  the  kidneys  to  perform  thdr  exctetory 
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function."  What  then,  we  ask,  becomes  of  the  water 
consumed  by  the  contagium  particles  ?  Do  their  kidneys 
excrete  urea  in  excess  with  limited  water,  while  those  of 
the  patient  are  unable  to  do  so  ?  or  do  the  contagium  par- 
ticles not  consume  water  when  the  urea  is  increased  as 
well  as  when  it  is  diminished?  In  fever  the  quantity  of 
water  drank  by  the  patient*  is  very  great,  but  that,  accord* 
ing  to  Dr.  Madagan,  is  because  the  quantity  of  contagium 
particles  is  also  very  great.  \Ve  find,  h  jwcvcr,  the  s  ime 
symptmns  in  symptomatic  fevers,  with  no  contagium 
partides  present  and  we  have  great  difficulty  in  bdieving 
that  ultra-microscopic  organisms  in  a  person's  blood  could 
consume  several  tumblerfuls  of  water  in  twenty-four 
hours. 

The  heat  of  specific  fevers  is  partly  ascribed  to  the 
propagation  of  the  contagium  causing  increased  con- 
sumption of  tisiM;  But  increase  of  living  matter  causes 
the  disappeannoe  of  heai^  not  its  production.  Again,  the 
author  states  that  the  fecundation  of  the  organisms  may 
be  accompanied  by  an  elevation  of  tempcr.iiure  analogou:, 
to  that  which  occurs  under  similar  circumstances  in  other 
organisms. 

A!;  regards  treatment,  at  page  163  the  foUowiaig  OCOttS  : 
"  If  we  were  to  bleed,  to  purge,  to  give  antimony  tO|  or  even 
simply  to  withhold  food  and  wattrttom,  all  the  eases  of 
typhus  and  enteric  fever  which  occur,  there  can  be  no 
doubt  that  we  siiould  imd  the  mortality  from  those 
diseases  greatly  increased."  Dr.  Maclagan  is  right  here, 
for  tay  sin^pfy  nuthholdim^  food  and  vmter,  there  can  l>e 
no  doubt  diat  he  would  greatly  increase  the  mortality  by 
starvmg  his  patients  to  death.  J  le,  however,  bdicvesthat 
fever  patients  should  be  supplied  with  nitrogen  and  water 
to  compcnsite  for  what  the  organisms  consume. 

Tlie  cessation  of  the  fever  and  its  specificity  are  attri- 
buted— the  first,  to  the  organisms,  as  parasites,  requiring  a 
special  nidus  which  contains  a  suitable  pabulum,  and 
when  the  latter  is  exhausted  the  fever  crises ;  the  second, 
to  a  local  lesion  in  the  w/V/>/j,  which  is  the  pan  \\  here 
fecundation  of  the  organism  takes  place.  In  small  pox 
this  nidus  and  lesion  is  in  the  skin,  in  typhoid  in  the 
bowels,  and  so  on.  It  is  wdl-known,  however,  that  many 
medicines  act  on  special  parts  of  the  body,  and  yet  we 
do  not  think  of  calling  them  parasites  whidi  require  a 
spedal  nidm.  The  author  gives  many  other  plausible^ 
and  some  vcr}'  unusual  explanations  of  febrile  phenomena 
by  means  of  the  germ  theory,  all  of  which,  we  believe,  are 
far  more  clearly  and  rationally  explicable  on  the  physico> 
chemical  theory.  The  writing  of  this  book  must  have 
cost  Dr.  Maclagan  much  trouble.  We  have  read  it  very 
carefully,  and  commend  the  author's  honesty  in  stating 
his  view^  but  question  if  the  work  will  go  far  in  realising 
the  object  for  which  it  was  otteniibiy  written. 


OUR  BOOK  SHELF 

A  Manual  of  Cinchona  Cultivatim  in  /tuiia.  By 
George  King,  M.B.,  F.L.S.,  Superintendent  of  the 
Royal  Botanical  Garden,  Calcutta,  and  of  CiBchona 

Cultivation  in  Bengal.   (Calcutta,  1876.; 

This  manual  is  another  contributtan  to  the  numerous 
books,  papers,  and  articles  that  have  appeared  of  lite 
years  on  the  subject  of  cinchona.  Varied  as  these  contri- 
I  btttions  have  been,  and  valuable  each  one  in  itself  this 
manual  brings  togt»ermudi  that  is  usefal,  not  only  on 
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the  scientific  aspect  of  the  subject,  tnit  also  on  the  httvest- 
ise  of  the  bark  crop  m  India,  a*  well  as  on  the  oomner- 
dal  value  of  the  Indian  cmchona  plantationa.  The 
■MUMud  will  probably  find  in  lameit  cvoilatioB  MnoDgst 
owiien  of  land  who  nave  embanted  In  the  cultivation  of 
cinchona  as  a  commercial  enterprise,  or  tho«e  who  intend 
doing  so,  Chapter  iv.  beinp  devoted  entirely  to  cultivation  : 
and  this  part  of  the  subjec  t  is  treated  of  very  fuily  ;  the 
author  giving  the  various  details  of  suitability  of  climate, 
temperature,  rainfall,  elevation,  soil,  drama^'e,  I'vic,  to- 
gether with  the  more  practical  operations  of  p:eparing 
the  ground,  sowing  seeds,  propagation,  planting,  and 
other  matters  of  a  similar  character,  which,  from  the 
nature  ef  Dr.  King's  position  as  superintendent  of  the 
Government  cinchona  plantations,  must  be  trustworthy, 
if  not  from  his  own  practical  experience,  certainly  from 
the  iucx  of  his  being  able  to  coouuiid  the  opinions  of  the 
best  men  in  this  important  brandi.  The  same  may  be 
said  of  Chapter  v.,  on  the  "mode  of  harvesting  the  bark 
crop. "  1  umirf,'  to  Chapter  vii.  on  the  "  local  manufacture 
of  a  cinchona  fcluifii,"/,  "  we  come  to  what  is  inlcreitin^ 
and  important  to  the  whole  community,  namely,  some  cf 
the  pr.K  tical  results  of  the  cinchona  introduciion  into 
India,  in  the  production  of  a  cheap  but  efficient  febrifuge. 
This  preparation,  which  Mr.  Broughton,  the  Government 
quinologist  calls  amorphous  quinine,  Consists  of  the  total 
alhaloiu  of  cinchona  baifc,  fai  the  form  of  a  non>crystal- 
line  powder,  nixed  to  some  extent  with  the  resin  and 
red  eolooiing  matter  so  abundant  in  red  bark.  "  This 
alkaloi^''  we  are  toM. "  has  been  accepted  by  the  medi- 
cal profesrion  in  the  Madras  Presidency,  as  a  remedy  in 
malarious  fevers,  scarcely,  if  at  all,  inferior  to  nuinine." 
About  600  lbs.  of  this  substance  was  produced  in  the 
Neilghcrry  factory  uji  tlioend  of  the  yt  ar  iS7:-73,  but  the 
process  of  manufacture  was  found  too  costly,  and  the 
f.iciory  was  acccrdinj;ly  closed.  A  more  simple  process 
was  commenced  in  .Sikkim,  by  Mr.  Wood,  who  arrived  in 
India  in  1S73,  and  by  this  process  at  the  present  time, 
about  a  ton  per  week  of  dry  red  bark  is  being  worked  up. 
The  baik,  hitherto  so  utilised,  has  been  chiefly  derived 
from  thinoioes  and  prunings,  undertaken  from  time  to 
time  in  ttie  mterests  of  the  trees.  By  the  end  of  the 
current  finandal  year  (1875-76)  about  32^000  ounces  of 
alkaloid  will  have  been  tuned  out.  Next  year  a  much 
larger  quantity  will  be  )icldcd.  It  h.-.s  been  calculated 
that  of  tliis  efficient  febrifut,c  there  can  soon  be  yielded 
from  three  to  four  tons  annually,  at  a  coot  of  rather  less 
than  one  iiij.cc  per  ounce. 

.Some  interesting;  appendices  are  attached  to  the  Manual 
—  one  sho-ivs  the  stock  of  trees  in  the  Neilgherry  cinchona 
plantation,  another  the  stock  in  the  Sikkim  plantations, 
another  the  meteorology  of  the  same  plantations,  and  the 
last  one  gives  the  opinions  of  medical  men  holding  import- 
ant positions  in  India,  on  the  elBcacy  of  the  cinchona 
febrw^ge.  With  the  maBoal  are  also  israed  duce  extra 

Kes,  descti^itiveoif  the  process  at  pretentuscdformanu- 
uriog  die  ^bove  tuutance,  by  Mr.  C.  H.  Wood,  the 
Government  qninologiat.  J.  R.  J. 

Die  Mmgaiui  it.    P,t!i  uiul  c7<-  <  /..•',  ///<'  eiiii-s  Vulkanes. 
Von  Dr.  i.d.  Kc>er.    (Wicn,  1877.) 

This  is  Dr.  Rcyer^  first  publication,  and  we  gladly 
acknowledge  it  to  be  a  very  promising  od&   The  subject, 

a  minute  geological  treatise  of  the  tuganean  Mountains 
near  I'ndua,  illustrated  by  a  well-drawn  map,  hardly  calls 
for  a  lengthy  notice  on  our  part,  but  the  little  work  is  attrac- 
tively written,  and  testifies  to  the  complete  mastery  the 
author  possesses  over  his  subject.  He  minutely  ilcst  rihcs 
the  structure  of  liiese  mnuntajns,  then  dweUs  upon  ilie 
consequences  he  draws  from  this  regarding  their  geolo- 
gical history,  and  raises  before  the  eyes  of  the  reader  an 
interesting  picture  of  times  long  past,  and  of  forms  long 
extinct.  Dr.  Reyer's  language  has  the  advantage  of 
being  dear  and  to  tbe  point,  and  free  iiom  all  unnecessary 


ornament  We  have  pleasure  in  recommending  the  book 
to  our  readers,  and  hope  that  it  may  soon  be  f^lowed  by 
another  production  from  Dr.  Reyer's  pen. 

Dif  Erd,-  iiiui  ihr,-  W'lkir :  dr.  ^toi^raphische^  Haus- 
(•III!:.  \'on  Kriedrich  von  Hellwald.  Erster  Band. 
Zwcite  Auilage.  (Stuttgart:  Spcmann,  if"'77.) 
Tmswoik  has  met  with  dcsened  popularity  in  Germany. 
I  Dr.  Hellwald  is  krown  as  one  of  the  most  accomplished 
living  gcographtrF,  and  is  well  fitted  to  undertake  the 
compilation  of  a  work  like  the  present.  It  will,  we 
believe,  be  completed  in  two  volumes,  the  volume  before 
us  dealmg  with  America  and  Africa.  The  author  frilowt 
to  some  extent  the  method  of  Redus  in  his  mtfUiim  e^s, 
though,  of  course,  on  a  smaller  scale.  He  takes  tbe  great 
divisions  of  the  land  and  water  one  after  another,  and  in  a 
thoroughly  interesting  and  clear  style,  summarises  all  that 
is  known  cf  them  on  tbe  basis  of  the  latest  r!iscoverie=, 
and  under  .1  \aricty  of  well-selected  heaci*.  '1  he  work,  so 
far  as  we  have  tested  it,  is  up  to  the  latest  date,  and  we 
know  of  no  more  I r\ist worthy,  interesting,  and  handy 
compendium  of  geographical  information.  Some  of  the 
illustrations  might  bear  improvement,  especially  in  the 
case  of  North  America,  where,  we  think,  a  freer  use  might 
have  been  made  of  the  magnificent  illustrations  in  the 
U.S.  Survey  publications.  On  the  whole,  however,  the 
work  is  a  valuaUe  "  faniilv  book,"  as  it  is  meant  to  be, 
and  we  should  think  would  prove  of  censidetable  aeivice 
to  teadMra  «f  gcooaphy.  We  have  no  doubt  that  many 
would  welcome  an  finguah  cdiUon  of  the  wodc 
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[  'I  l.f  EtUUyr  dots  «.7  lu^id  himsdl  t,sf^y>MsiNf  Jcrepiniens  rxfr/iu  J 
ty  his  tani'sficudenis.  Nrilhfr  tan  he  UMiitrtakf  A'  rdum, 
or  to  corrf!f<'nd  y>ith  the  writtrs  ef,  rrjn/eJ  mantiMripts. 
Nt  Httite  is  tatm  cf  nnotiynwtis  fcmmunimtit'ns.} 

Science  Fcllowsbipa  at  Oxford 

YovK  conenpoodcBt,  Mr.  Charles  Wsds^  is  aa  uadentadaate 
of  Magdalen  CoUegCb  and  nnkcs  the  very  aataralj  ataKike  ^ 
■apposing  that  Umnhips  once  aaigaed  to  natnial  idesee  arr, 
like  thedaisof  ooUcse  prises  with  which  he  is  more  fiwitiar, 
nnnely,  tbe  ■cbolsnhipi^  icgaidcd  by  tbe  colleges  giving  tbcm 
as  in  a  certain  sense  appropriated  for  fntaie  vacaneica,  to  tbe 
subject  which  has  oaoe  bcea  eaonectcd  with  tbem.  This  is  not 
tbe  caac^  and  aoGenliegly  vour  readers  will  find  that  Mr.  Wade's 
enumetation  of  twelve  leUowtbipf,  as  asugpcd  to  natural  idence 
at  Oxford,  iserraoeoDs^  whilst  the  ststeacnt  of  "an  Oxford  Man  " 
that  ooly  five  fellowships  are  at  this  momeat  held  as  rewards  for 
proficiency  in  natural  scienoe,  is  correct.  From  Mr.  Wade's  list 
niu.st  be  removed  tbe  three  Lee's  readerships  at  Christ  Chonb, 
which  are  not  of  the  nature  ol  ordinary  fellowships,  but  are 
special  foundations  and  enamenUed  by  "  an  Oxford  Man  "  with 
the  professorships.  Of  the  nine  remaining  on  Mr.  Wade's  list, 
one  at  Merton  does  not  exist,  nor  does  that  at  Corpus,  nor  that 
at  Pcnbroke,  whiUt  that  at  Brnscnose  was  not  otTered  purely 
and  simply  for  physical  icience.  flence  there  are  but  live 
fellowships  at  Oxroid  bow  held  (or  nataial  science,  or  six  if  we 
count  that  at  BnaoMMe. 

Since  I  have  no  reason  to  ingratiate  myself  eilber  with  those 
who  defend  or  those  w^o  attack  tbe  abues  of  Oxfwd.  I  shall 
not  iatitate  Mr.  Wade,  but  sign  myself  Soavs  ' 


Spectra  of  Metalloids 

In  a  recent  number  of  NATtJRK  (voL  xv.,  p.  401)  I  gave  a 
short  abttrmct  of  a  paper  by  Messrs.  Angstrom  and  Thaleo, 
on  which  I  should  like  to  midce  a  few  lema/ks.  It  is  known 
that  Pliicker  first  drew  attention  to  tbe  fact  that  one  body  nay 
have  different  spectra,  and  be  seemed  inclined  to  attribute  these 
spectra  to  diflercntaUolSOpic  states  of  the  cleatcnt.  Later  on, 
however,  attempts  wen  Mde  to  give  another  explanation  of  the 
phcnomenoo.  It  is  anfaHt  these  attempts  that  Angstrom  and 
Thalcn  chiefly  protest  m  their  paper.  Tbey  use,  however,  tbe 
word  eleuNBW  m  a  dHfeient  sense  from  that  in  which  it  is  gene- 
rally used.  An  elementary  body,  they  iay,  can  only  have  one 
spectrum.  We  .ire  awaie  that  bodies,  aaiodiae  and  sulphur,  can 
give  iwu  spccus,  bat  then  the  hand  spcctnun  is  due  to  an  alio- 
tropic  states  which,  fiema  speolnscoplc  powt  of  view,  bdiavcs 
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like  a  compound  body.  It  would  seem  from  thia  and  other 
retnarlis,  lliat,  from  a  spectroscopic  point  of  view  at  least, 
they  consider  an  element  to  l)e  not  only  a  body  which  cannot  I  c 
dctomi«iSt il  info  t«'o  dirTcrent  boilie*,  uut  a  hcHly  which  cannnt 
lie  reS'ilvcti  into  any  simpler  mnlecuhir  ^tute.  1  Inive  no  objtc- 
tion  nfiainst  this  if  it  is  always  clearly  1.  i  -i  i  A  that  our  authors 
include  anoln)i>ic  states  undtr  the  (icnomuiai ii>n  of  com[iounds. 
For  instance,  tfi-y  lay  f^reiX  ftre-s  on  the  fact  tha'  a  'iin  clrum  of 
fluted  hands  is  always  clui iictcii^tic  nf  a  compound  IxKly.  Ac- 
OOrding  to  their  cie'')iii:i'  in  nf  a  cdmp  ound  this  is  perfectly  correct, 
fcr  no  douVil  the  hand  sjHvtnnn  licli  .ngs  to  a  more  complicated 
isolccular  state,  but  they  cann  jt  hrinj;  this  ajjji'intnt  forward  as 
tending  to  show  that  Swan's  .spectrum  of  the  candle  belongs  to 
a  hydrn  arlxm,  or  that  the  fluted  spectrum  of  nitrogfn  belong* 
to  an  uJcide  of  nitrogen.  The  fact  simply  mearj  that  the  mole- 
cule which  gives  these  hand  spectra  is  to  the  molecule  which 
giveii  the  line  spectra  as  the  molecule  whid)  gives  the  absorp- 
tion binds  of  iodiMutotiie  nwlccnto  whkh  gim  the  lines  of 
iodine. 

There  is  no  doubt  that  we  muU  be  exceedingly  careful,  espe- 
cially working  with  Geissler's  tubes,  not  to  ascribe  to  an  element 
a  spectrum  u  hich  really  belongs  to  a  combination  of  that  element 
with  some  other  body  present.  The  question  what  spectra  an 
element  really  has  must  be  settled  in  each  hidindau  case  by 
careful  experiments.  Let  us  examine  the  two  examples  chosen 
by  Messrs.  Angstrom  and  Thaleo.  The  first  is  carSon.  Watts 
has  already  shown  tliat  the  spectrum  marked  by  him  originally 
No.  2,  really  belongs  to  an  oiide  of  cariion.  Ttiie  only  speetrttm 
under  ditcass'on  is  therefora  Swan's  apectmrn  of  the  candle. 
On  this  point  Attfield'a  CKpariaaenta  eotiiefap  eoaciaaiwe. 
They  have  been  amply  oonuned  by  Watta  and  othaK  I  lahe 
one  esse  out  of  auunr.  The  ia«w  €f  diy  cjaangai  (ai  dtann 
the  same  speetnun  mlliaBdy.  The  enoi  of  ue  jpmf  that  a 
hgfdioeaifaoik  can  hew  be  pitaeat  Baa  entbdf  wHb  those  who 
aahediataaaertion.  Messia.  Thalen  and  Angstrtitt  hi  the  pre- 
sent paper  assert  that  this  spectmm  b  due  to  aoe^lene.  In 
the  Tear  1871  Prof.  Angstrom  publiriiad  n  paper.  In  wUdi  he 
tried  to  choar  that  WiiUner's  aeaiad  apectmrn  «  hydnecn  leanv 
belMga  to  aoetylene.  Other  cxpeiimeMeit  have  eonlinned  this 
fiiet  b  Older  to  cacapeadaitliaK  that  eaihonhaa  two  apactni, 
Mnin  f^mitfilm  awilThilm  rni  rnrml  ihmfiTni  trr  ntnmn  tint 
Metvlane  Iwa  two  qiaelia. 

Iht  diief  obfect  of  tUa  letter  ia  to  aav  a  few  wends  on  the 
macti—a  of  nttrapn.  In  the  jear  1872  I  published  a  paper  in 
mich  I  gaw  an  apafiment  tending  to  snow  that  the  band 
qpeetram  of  dHmmb  Mtalljr  bdongs  to  an  oxide  of  nitrogen.  The 
cniarimeat  was  tSis  t  Clean  piews  of  sodium  were  heated  in  a 
tnhe  containing  nitrogen ;  the  band  spectrum  then  disappeared, 
■■d  another  spectrum  came  out,  wluch  I  then  thought  to  lie 
Identical  with  the  lines  of  nitrogen.  The  experiments  were  re- 
peated by  Sieame  and  Wullner ;  they  a1  u  fowid  thattlie  bands 
oiaappeaRd,  but  the  lines  of  nitrogen  did  not  come  out.  I  con- 
vfaicea  nysclf  that  what  I  had  seen  was  not  the  line  spectrum  of 
■ItMgCll,  but  the  >)isappearanoe  of  the  bands  alone  seemed  to  me 
tobe  an  object  oi  futihet  investigation.  Mr.  Salet  at  last  gave  a  full 
and  correct  explanation  of  the  experiment.  Nitrogen  is  absorbed 
bv  sodium  under  the  influence  of  the  electric  spark,  and  the  lines 
I  had  seen  were  the  lines  of  sodium.  As  Mr.  Salel  has  shown, 
my  measurements  agree  be'ter  with  the  lines  of  sodium  than 
with  the  lines  of  nitrogen.  The  bands  of  nitrogen  remained  if 
care  was  taken  that  the  spaik  did  not  touch  the  sodium. 
If  I  have  refrained  hitherto  from  acknowledging  the  justice  of 
ICr.  Salet's  conclusions  it  is  only  due  to  the  fact  that  1  felt  a 
natural  cnrioritv  to  repeat  his  experiments ;  I  have  not  yet  been 
alile  to  do  so,  nut  I  have  no  doubt  what  the  result  would  b". 
Mr.  Salet's  paper  waa  only  published  after  Prof.  Angstrom's 
derth,  and  I  cannot  help  thinking  tha;  the  professor  would  have 
COntidcred  his  experiments  conclusive  against  the  assumption 
that  the  bands  of  nitroi.-en  arc  due  to  an  oxide  of  nitrogen.  The 
only  ailment  which  Messrs.  .-Vngsirom  and  Thalen  bring  for- 
ward to  support  their  thcury  i<  that  in  a  tube  containing  rarefied 
air  which  »ho«cd  the  bands  of  nitrogen  when  the  spirk  pas  cd, 
nitric  oxide  was  formed.  But  surely  nitrous  acid  fumes  arc  pro- 
duced by  sparks  showing  the  line  spectrum  of  nitrogen.  Orone 
Is  formed  by  sparks  giving  the  lines  of  oxygen,  yet  we  do  not 
oondude  that  the  line  spectra  of  nitrogen  an  i  nxjge.T  arc  due  to 
nitrous  acid  an<1  ori>iie. 

U  anyone  s'.ill  I  rl  cves  th.at  an  (-loni<-nt  can  only  have  one 
S]u:c'.iii  I  a",  thr  tcinjM.-ra'.uic  of  the  electric  so.irk,  1  [-ropoio  to 

htm  the  fallowing  problem : — Let  him  take  the  three  gases,  car- 
boade  aidd,  acetylene,  and  cmjfien.    U  he  Imeitigataa  thdr 


spectra  carefully  he  will  at  least  find  ten  different  spectra  (two  of 
them  I  only  discovered  lately),  f  >  it  of  rarlvonic  acid  alone  he  can 
obtain  six.  Let  him  find  a  sufhcient  number  of  pouible  com- 
pooda  to  aceonot  far  all  these  spectciL   AmiHUR  Bcsumft 

The  Annual  PatlUnientatj  Onnt  fbr  Meteorology 

The  Meteorological  Department  of  the  l^oanl  of  Trade  was, 
as  is  well  known,  constituted  by  <  iovcrnnie nt  in  I S5 6  with  the 
object  of  collectine  ami  .ii,cu^-.inf;  facts  and  ob»ervations  too 
numerous  to  be  collected  and  discus.std  by  jiriva'e  persons.  The 
Department  continued  for  ten  years  under  the  .nle  direction  of 
Admiral  Fit/roy,  who,  by  his  sclf-denyir.j;  cxi  rtions  and  en- 
thusiasm, and  a  qenius  for  developing  meteorology  in  certain  of 
its  practical  applications,  gave  a  great  and  withal  healthy  Im- 
petus to  a  sound  study  of  the  laws  of  weather. 

In  consequence  of  the  recommendations  of  a  commitsce  ol 
inquiry  u>pointed  after  Admiral  Fiizroy's  death  to  review  th^- 
retnlts  of^the  labjurs  of  the  department,  its  control  was  trans- 
ferred to  a  Committee  of  the  Koyal  Society,  who,  in  return  for 
an  annual  grant  of  10,000/.,  agreed  to  carry  out  the  duties  con- 
nected with  the  office.  The  Committee  were  left  perfectly  free 
in  their  method  and  in  thdr  choice  of  labour,  the  only  condition 
attached  to  the  grant  being  thAt  an  annual  account  be  rendered 
to  Parliament  of  the  expenditure  and  of  the  results  obuined  in 
each  year. 

'llie  support  of  thepnblic  was  freely  given  to  the  Committee 
in  the  woric  they  hadTundertaken,  but  in  the  course  of  a  few 
yeara  an  opinion  took  not  and  gradually  extended  to  the  effect 
that  the  aethodi  «f  hsqalry  adopted  hf  the  Committee  and  the 
«wfc  of  ffa*  liataowlcgical  Office  wen  ao  aeiioasly  faulty  as  to 
caO  iat  inqoiiy.  To  some  of  these  pointa  attention  was  drawn 
in  NATintBfsoL  xiL  p.  loi),  your  criticism  lieuig  limited  to 
little  more  than  the  baldeat  atatemcat  of  facts,  whidi  anyone 
could  easily  exaafaM  far  himadf,  m  critidBm  which,  ao  br  as  we 
are  awaici  atlH  vaaaaiw  «nailiW«dL 

Upwaida«r  a  faar  mo  the  Loida  of  KM.  TVeasnry.  seeing 
that  the  MctecmteglealComatlttee had  leoelved  nearly  too, coo/., 
conaidered  that  the  time  had  anfvcd  for  an  inquiry,  the  grant 
being  ao  ooodderable  that  they  did  not  think  tllCT  conld  be  justi- 
fied In  oonltanhtg  it  for  any  lengthened  period  imtott  satisfyhtg 
themaalsca  that  the  icsnlts  obtained  wen  audi  aa  to  wuiaat  the 
applieatkm  at  ao  hrge  a  awn  of  pnUie  anaqr.  A  l^naaary 
Commission  was  accordingly  appouiad  on  Mowmhor  1875, 
to  inquire  into  the  work  of  the  Hetooralagleal  CoomMteb  pai^ 
ticuhiriy  that  portion  of  tt  reCetring  to  alomtwaniiup ;  mid, In  the 
event  of  their  decidii^  to  recommend  the  cantuMaBce  of  the 
grant,  to  consider  further  upon  what  system  it  may  be  beat  ad> 
ministered.  In  connectfam  with  the  latter  part  of  the  inqnirytho 
Lords  of  the  Trca.sury  gave  expression  to  their  wish  that  the 
claims  of  the  Scottish  Meteorological  Society  for  aid  iktm  the 
State  should  receive  the  consideration  of  the  CoaainlaiiOBt  The 
Commission  consisted  of  Sir  W.  Stirling  Maxwell,  ChdnM% 
Mr.  Hrassey,  M.P.,  Mr.  Lingcn,  j^muineot  SecKtar*  of  the 
Treasury,  Mr.  Farrer,  permanent  Secretary  of  the  Board  of 
Trade,  Dr.  Hooker,  President  of  the  Koyal  Society,  Mr.  F. 
Gallon,  and  Gen.  Strachey.  Considering  the  many  actentific 
qiieations  of  a  strictly  technical  character  which  were  to  be  dealt 
with,  it  is  to  be  regretted  that  such  names  as  Sir  G.  B.  Aitt 
and  Prof.  Balfour  Stewart  were  not  placed  on  the  Commission  ; 
an  I  it  was  perhaps  uufortutuktc  that  Mr.  Galton  and  Gen.  Strachey 
were  on  it,  seeing  that  they  were  also  members  of  the  Meteoro- 
logical Committee  whose  work  was  to  be  inquired  into  by  the 
Commissi  n.  The  name  of  Mr.  Milne  Hom^  diairmaa  of  tlw 
Councd  of  tiic  Scottish  Meteorological Sodety,  waa  OB  November 
29  added  to  tlie  Commission. 

On  lixiking  over  the  Report  of  the  Comraiasilon,  I  am  sur- 
prised to  find  an  inattention  to  several  important  matters  remitted 
to  them  by  the  Treasury.  I  do  not  find,  for  Instance,  that  the 
methods  adopted  by  the  Meteorological  Committee  for  the  obser- 
vation of  the  temperature  of  the  Jiritish  Isles,  to  which  serious 
objection  has  been  taken,  and  the  character  of  the  work  of  the 
olhce,  to  which  also  serious  objet'tions  have  been  msde^  hs*e 
betn  inquired  into  ;  and  I  find  that  the  consideration  of  the 
claims  of  the  Scottish  Meteorological  Society  for  aid  from  thO 
State  have  been  all  but  ignored  in  the  Report  of  the  Com- 

I'  ls-i  1'^' on,  however,  to  the  recommendations  ot  the  Keport 
wc  liti  l  I'lit  It  rccommeails  that  the  annual  grant  be  incseaaed 
from  10,00a/.  to  14,500/. ;  that,  at  leut  provisionally,  aoate 
ttsldmee  bs  given  to  the  SsotUsh  M eleatolqttcal  Sodety ;  (hat 


Digitized  by  Google 


NATURE 


449 


ocean  meteorology  be  tranffenred  to  die  hTdtographtcal  depAit- 
ment  of  the  Admiralty  ;  that  the  pretent  syitem  of  collecting 
daily  infortDation  by  ttlegrnph  and  of  issntng  storm-warnings  be 
continued,  an  endearour  being  made  to  pnt  into  clear  shape,  for 
the  information  of  the  pnblic,  the  maxims  or  principles  upon  which 
rtonn-wtmingt  in  future  are  to  be  given  ;  that  the  issuing  of 
daily  weatber-chaiti  be  continued ;  that  a  cettain  number  of 
continuously  seli-reootdiag  itatiom  be  retained  ;  that  the  present 
system  of  supplementing  self-recording  observations  by  returns 
from  eye-obsercens  that  is,  from  ordinary  meteorological  sta- 
tions, be  continned  ;  and,  since  the  science  of  meteorology  at 
|iwit  s'ands  in  need  of  hy^  cthesie  and  discussion  at  lenk  as 
much  as,  if  not  more  than,  of  observation,  that  a  part  of  the 
annual  grant  be  appropriated  to  spedal  fcsearefaea,  it  leathiE  with 
the  Meteorological  Council  to  sdect  the  investigators  and  nx  the 
remuneration.  Several  of  the  recom mendai ions  are  not  put  in 
the  clearest  thape  in  the  Report,  whikt  others,  such  as  those 
relating  to  the  practical  applications  of  the  science,  which  con- 
cern the  investigation  of  the  relations  of  weather  to  health  and 
agiiculiure,  are  so  expressed  as  to  suggest  the  idea  that  the 
nature  of  the  problems  involved  in  thesis  large  national  questions 
has  not  been  apprehended  by  the  Commission,  and  consequently 
no  provision  is  made  in  the  Report  for  their  proper  investigation. 

Bat  by  far  the  most  important  recommcnclations  arc  those 
which  refer  to  the  constitution  and  action  of  the  Meteorological 
Council,  or  new  governing  body,  who  are  to  be  entrusted  with 
the  control  of  the  grant,  md  the  relation  of  the  Council  to  the 
meteorological  societies,  »hich  cull  for  the  ^Tivest  consideration. 
The  services  of  the  Meteorolojjical  Committee  of  the  Royal 
Society  are  not  to  be  continueH,  a^  »u|»ge*ted  hy  some  of  its  mem- 
bers when  under  examination  btlore  the  Ccmmis-iun,  the  reason 
assigned  t>einn  thtt  it  is  not  to  he  expected  that  they  will  continue 
to  give  much  valua'>le  time  to  the  woric  under  the  existing  condi- 
tions. It  is  prop  mcd  that  the  Royal  Society  be  inviieil  to  recom- 
mend to  the  Government  t  croons  eminent  in  science  who  shnll  con- 
stitute the  Metcaroltigical  Council,  thai  they  he  fewer  in  numlicr 
than  the  present  Committee,  anti  that  they  l)e  remunerated  in  the 
shape  of  fees  for  .ii'ciuIanLL'.  This  proposed  reform  as  regards 
the  hody  to  be  entrusted  with  the  control  of  the  (jrant  in  future 
is  thus  more  nominal  than  real,  ami  il  ml  iiripnih.iMe,  look- 
ing at  the  phraicolopy  of  this  par'  of  itic  Kc'|  i  iri,  lli;it  ihe  Meteo- 
rological Council  will  be  sub^taritially  the  -arre  as  those  who 
form  the  present  Mctc<irolofjicaI  Commute-,  the  or.ly  (li.ferelic: 
being  that  they  w  ill  he  fewer  in  number. 

The  value  of  Ihe  work  of  the  meteorologicil  socictic;  ac- 
knowledged, and  it  is  recommrndt<l  th.a'.  co-operation  with  them 
be  fostered  to  the  utmost  The  amount,  however,  of  the  assi-,t- 
aiice  which  the  Commission  recommends  to  he  i;ivcn  tu  these 
societies  out  of  the  Parliamentary  Grant,  is  indicated  in  the-?e 
WOTiU  lif  the  Kci'Oit  (.\tt.  25);  "No  payments  should  be 
made  to  them,  except  for  result*  son-'ht  for  by  tlic  Councd."  In  ' 
Other  words,  no  nL--si>'..mce,  wluitcvcr,  is  to  be  L;ivcn  to  the 
meteorological  sotieiies  out  of  thej^ranl,  tw^ciu^c,  the-c  piynienls 
being  only  for  services  renilered  to  the  Me!i '  in>;.r^ical  Council, 
cannot  be  ret;ardcd  as  t;rants  to  the  socienc5,  and  tlicy  wilt 
neither  aid  them  in  con  luclin^  their  own  operatiors,  nor  reniu- 
mcrate  them  lor  tlie  services  which  have  loni;  been  rendered,  and 
continue  to  be  rendered,  to  Government  Departments. 

It  is  not  in  this  way  that  foreign  countries  f<>>!er  the  prosecu- 
tion of  meteorology  by  their  diflcrent  nationalities  Thus, 
Hungary  has  its  separate  grant  distinct  from  tl1.1t  of  .Vustru 
proper;  Norway  has  its  grant  distinct  from  S*e<lcn  ;  many  of 
the  Geim.mic  States  have  their  separate  gt.xnts  ;  an<i,  .as  llie 
rea  ltis  ol  N.kti're  arc  .aware,  France  i?  div.rUd  into  mc'.enro- 
logical  departments,  all  of  which  are  subiidisrd  by  the  State, 
and  their  operatiorLs  arc  aided,  but  not  controlled,  hy  the  central 
oltice  in  P.iris.  In  all  cases,  this  division  of  work  and  responsi- 
bility is  ptodactivc  of  greater  economy  and  cfTiciency  in  carrying 
on  meteorological  research.  Voluntary  local  effort  is  in  this  way 
evoked  in  a  degree  and  to  an  extent  not  otherwise  po.ssib!e, 
and  the  healthful  principle  of  competition  aihi  nuitual  criticism, 
so  desirable  in  the  present  state  of  the  bLiencc,  cilUd  into 
active  plsy-  Surely  some  provision  ought  thercfurc  to  l>c  made 
by  our  own  Government,  to  subsidise  tlie>e  «)cie'n-s,  it  being  on 
all  hands  admitted  that  vohin-ary  sul>scnplions  alone  arc  inade- 
quate for  their  permanent  efficient  maintenance.  In  no  other 
way  can  they  be  placed  in  a  position  to  discharge  the  duty  of  a 
public  department  in  collecting  sUtistics  for  the  elucidation  of 
the  climatology  of  a  country  in  its  details  and  practical  appli- 
cations. 

In  the  estimated  expense  of  the  Meteorological  Office  on  its 


proposed  new  footing,  I  obterre  that  i,yBcl.  is  let  doM 
ananally  for  '*  New  diid  Stations,"  and  in  the  appended  out- 
line of  "Dirtiei  of  Fatvre  Council,"  they  arc  to  place  them- 
•elves  in  poaliil  lad  therefore  direct  communication  with  about 
150  secondary  ilaUoas  in  the  United  Kingdom.  What  does  this 
mean  ?  Is  it  intended  quietly  but  rarely  to  npcnede^  and  in  a 
few  years  supplant  the  meteorological  locietiea— a  coarse  which 
the  Report  not  only  permits  to  be  done  if  the  Council  be  so 
minded,  but  alio  includes  in  the  grant  an  annual  sum  of  i,SOO/< 
which  may  be  so  applied? 

It  cannot  be  supposed  that  any  council,  composed  of  persons 
eminent  in  science,  could  be  formed  at  present,  possessing  the 
knowledge  and  technical  training  requirea  to  direct  the  conduct 
of  the  whole  field  of  meteorological  research,  both  physical  and 
dimatolootcal.  Certainly,  keeping  in  mind  the  serious  mistakes 
made  under  the  r^ime  of  the  Meteorological  Committee,  and  the 
mnnner  in  which  the  work  of  the  office  has  been  conducted,  to 
both  of  which  attention  may  here  again  be  drawn,  no  other 
result  can  reasonably  be  expected  than  that  the  programme,  as 
sketched  in  the  Report  of  the  Commission,  is  seriou«ty  in  finll. 
The  fact  that  the  work  was  not  efficiently  controlled,  was  no 
doubt  one  of  the  main  reasons  of  appointing  the  Commission  ; 
and,  therefore,  virtually  to  reappoint  the  same  controlling  body, 
only  under  another  name,  armed  with  the  means  and  powers  as 
proposed  by  the  Commission,  could  scarcely  fail  to  result  in  work 
of  a  more  or  less  unsatisfactory  nature,  and,  besidef»  itt  m 
necessarily  incre.-i.sed  expenditure  of  public  money. 

It  is  difficult  to  see  how  this  result  can  be  obviated,  except  by 
remitting  the  whole  question  of  local  climatology,  including  its 
practical  applications,  to  bodies  located  in  each  of  the  three 
kingdum*,  these  societies  being  at  the  same  time  intrusted  with 
supplying  the  Regi§trar- General,  as  has  been  done  in  the  past, 
and  such  bodies  as  the  Medical  Council  and  the  agricultural 
societies  of  the  United  Kingdom,  with  the  information  they 
may  require.  If  i,ooo/.  were  given  for  this  work  to  each  of 
the  societies  referred  to,  and  1,500/.  to  the  Admiralty  for  the 
work  of  ccean  meteorology,  there  would  still  be  10,000/.  for  the 
central  ofTu  c  in  l»ndon,  to  be  devoted  to  the  issue  of  storm 
warnings  and  to  the  prosecution  of  the  more  purely  physical  re- 
se.-irchcs  nf  metci  iralogv,  of  which  the  science  at  present  stands 
so  mucii  in  ncc  l,  and  which  is  so  emphatically  the  proper  work 
of  the  tcniral  ofTicc  :  and  in  this  case  it  needscarcely  be  added 
that  each  of  the  societies  would  necessarily  be  lepcesentcd  on 
the  Mctmralasioil  Cdt*^'t  Zbta 

CentnUsm  In  8pectroMop7 

PER.MI  r  me  to  repeat  that  happy  remark  of  yours,  and  happy 
l>ecause  so  true  and  of  wider  application  than  the  one  ineteoio- 
lo^;icaI  case  which  called  it  forth,  on  p.  417  ;  viz.  :  "  We  think 
'  centralisation  hurtful  to  science,  and  we  regret  that  1,000/.  a-year 
has  not  been  granted  to  Soadu4  «™ch  a  healthy  rinliy ' 
would  have  \yccn  gained."  ^ 

In  the  Anniversary  Report  of  the  Royal  Astronomic  .1  So/.ety 
for  last  month  will  be  seen  a  statement  thst  the  Royal  1  J  jserva- 
toiy,  (Jrcenwich,  ani.mgst  a  vast  deal  of  other  most  undoubtedly 
admiithlc  work,  is  also  now  h.aving  a  large  s[H;ctrosco(>e  con- 
sltuctexl  on  a  totally  new  plan.  II  nv  nviny  spectroscopes  that 
observa'ory  has  had  made  for  itself  during  the  last  twenty  yc.ir:, 
I  do  not  know  !  and  1,  fir  one  single  individual  in  the  r..a'ion, 
do  not  grudge  this  ne*  one  if  it  should  realise  only  a  third  put 
of  '111-  wonderful  promises  made  for  it. 

In  the  same  .'Vnniversarv  Report  there  is  also  a  statement  that 
the  Royal  Observatory,  F.d;nburgb,  has  l«en  in  want  of  a  proper 
spectroscope  for  its  s]vectil  local  observations  for  years  ami  years 
past;  and  if  at  length  there  us  one  there  no*-,  a!rn  g  loi 
enough  for  the  required  purposes,  it  is  because  such  .a  our  li:is 
been  recently  m.ade  at  the  private  cxpi-nsc  of  the  .A.stinniimcr- 
Rnyal  fur  Scotland,  rxlthniigh  his  salary  is  less  Ih.m  that  of  m.any 
a  clerk  in  London. 

Of  this,  also,  I  am  told  there  is  no  reason  to  compl.iin,  l>e- 
causc  I  accepted  the  situation  in  it  i'.<  riy-stricken  condition, 
though  when  the  natim  itself  was  also  poverty-stricken  as  com- 
I>arcd  with  its  )jre>cnt  truly  heaven-favoured  financi.il  C'lri'lition. 
Hut  what  I  do,  m  .-n.-ly  as  .an  individual,  complain  of  is  -that  if  the 
new  Greenwich  spectroscijpc  is  to  be  the  only  ctti-  which  the  cen- 
tralisation of  the  Hritish  (i  ivcinnient  in  lx>ndon  allows  to  be 
built  up  at  the  expense  of  the  whole  nation,  out  of  t.txes  levied 
in  Ireland  and  Scotland  as  well  as  England,  thai  it  is  l>eing 
made  on  a  principle  which  g  ics  against  the  laws  o;  Str  Issac 
Mewtoa  and  oatue,  and  which,  though  it  may  give  with  **  two 
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or  at  most  three  half-prisms  "  more  dispenion  than  was  before 
nbtained  by  "  ten  whole  ones,"  does  SO  atthecost  of 
and  will  he  certainly  allowed  at  Greenwich,  as  wdl  as  crery- 
where  else,  to  be  a  mistaken  step  in  modem  spectroscopy  before 
another  annivcrsaty  of  the  Koyal  Astronomical  Society  takes 
place.  PiAZZi  Smyth, 

Edinburgh,  March  17         Aftronomcr-Roya!  for  Scotland 

Greenwich  as  a  Meteorological  Observatory 

In  Nautu  (trd.  xv.  p.  431)  there  appeared*  brief  abstract 
of  t!»  preaideBtial  address  oi  Mr.  IL  S.  lUton  t«  the  Meteoro* 
leg^  Sodeir  of  London  on  Fi^bnwy  si.  The  hicreaae  of 
tenpentaic  at  Oieeawfch  in  Ncent  yean  b  stated  to  be  in 
laauty  dne  to  local  erases  and  aot  to  secular  variatioD,  to  which 
it  ba^  as  be  tbinki^  been  cnoieonsly  asi^iied.  The  effect  of 
Ibe  powtb  of  the  popnlaUon  of  London  nom  900^000  at  tb>; 


oamaeDGsat  of  the  century  to  3,5001,000  at  the  present  time, 
and  fbe  stUl  jpeater  increase  in  the  coaparative  coiuump- 
lien  of  coal,  Mr.  Eaton  considers  to  be  manifested  by  the  rise  in 
the  »tew^  temperature  of  the  air  at  the  Royal  Observatory, 


and  for  tfis  icsaon  it  is  concluded  that  Greenwich  is  not  a  suit< 
able  place  for  a  meteorological  observatory  of  the  first  order. 

If  the  view  enunciated  by  Mr.  Eaton  be  correct,  it  is  evident 
that  Ae  temperature  of  Greenwich  during  recent  years  has  been 
in  excess  of  that  of  sarroundii^  districts.  Is  this  view  borne  out 
by  obseivation?  Taking  the  liglties  fornnmibcrof  places  ir. 
the  south-east  of  Kngland  whose  mean  temperatures  have  been 
calculated  for  the  same  thirteen  years  ending  1869,  and  addiof; 
the  usual  correction  for  height  above  the  sea,  we  obtain  the  ful- 
lowing  results  as  their  mean  winter,  mean  summer,  and  mean 
annual  tcmperatorcs ;  Greenwich,  40^4,  63°-!,  and  si'  i  ;  Cam- 
den Town,  London,  40<>-4,  63«'3,  and  51°  i  ;  Koyston,  40^-5, 
di^S,  and  SO°-8;  Colchester,  39°-4,  62^  8,  and  ysC  d  ;^ Worthing, 
41"  "i,  6l'-2,  and  50° 7 ;    Osborne,  42''  o.  and  Si°'8; 

Aldershott,  400  9^  62"  6,  and  5i**a  ;  and  Oxford,  40^  6,  6^-3, 
and  50*'4<  A  simple  inspection  of  these  figures  is  sufficient 
to  show  that  the  consumption  of  fuel  and  the  vast  popu- 
lation of  London  cannot  bie  said  to  have  had  an  appreciable 
inflncnoe  on  the  temperature  as  recorded  at  the  Royal  Ob- 
servatoiy,  and  that  if  the  Greenwich  observations  show  a 
rise  of  temperatore  daring  recent  years,  the  whole  of  the 
south-east  of  Ergland  has  shared  ui  that  rise.  Ibis  result 
deduced  from  ob!>ervations  is  such  as  might  have  been  expected 
when  the  position  of  the  thermometers  at  Greenwich  and  the 
mode  of  escape  of  the  artificially  heated  air  by  chimneys  into 
the  free  atmosphere  is  taken  into  consideration.  It  follows, 
therefore,  that,  so  (ar  at  least  as  regards  the  temperature  obser- 
vations, the  conclusion  drawn  as  to  the  future  of  our  great 
nationsi  Observatory  es  a  contributor  to  tlte  higher  mctLoro- 
logical icscardMa bnot  snppocted  by  the  f.iei&  of  ob^ovaiion. 

AL£XA.Nt>IR  BUCiiAN 


Atmospherie  Corrento 
H  glaa  to  baw  olitdBed  Crom  ndi  espooents  as  Capt. 
Dtghy  lunnj  and  Mr.  Muplgr  •  dear  statement  of  the  old 
onSodin  enni  respecting  the  mawmmlm  of  the  atmosphere. 

Tbo  famer,  it  is  tme,  iads  n  difieal^  In  aeceptiag  Maury's 
belief  that  tbo  CDfients  cut  OM  aaolbar  to  "coidles"  in  the 
cqnataiid  calnu^  bnt  none  in  adopting  the  same  as  regards 
the  tiopiad  calni^  and  bis  view  may  therefore,  as  I  suppose,  be 
takco  as  a  modification  of  that  which  is  graphically  represented 
on  Plate  L  in  the  "  Physical  Geography  of  the  Sea." 
The  qnssdoa  at  inne  between  (Japi.  D^by  Murray  and  myself 
to  tob :  Are  rapid  polar  and  equatorial  upper  currents 
olnamd  over  the  region  of  tropical  calms  ?  Mr.  Miuphy's  theo- 
retical  qoaitioo  appears  to  me  to  involve  the  inquiry— ^Is  the  force 
ol  ibe  trades  dermd  from  the  earth's  rotation  ? 

In  tiadqg  the  course  of  the  air  particles  along  the  route  w  hich 
bo  describes,  the  late  Commodore  Maury  observes  that  this 
coune  is  determined  in  certain  particnUrs  by  "some  reason 
which  does  not  appear  to  have  been  very  satisfactorily  explained 
to  philosophers."  I'he  latter  do  not  as  yet  seem  to  have  got 
nd  of  all  the  difhcnlties  with  which  his  theory  is  beset,  which 
rather  grow  with  its  development. 

I  would  beg  the  philosophers  to  look  dosdy  at  the  actual 
course  of  the  atmospheric  cui  rents  as  shown  bf  qfBOptic  charts, 
not  by  charts  of  prevailing  winds  and  mean  pceiaufes,  which 
rcpresem  conditions  never  found  at  any  one  time  in  nature.  The 
distinctkm  between  lbs  ** gnat  eamnts"  and  tbo  "taapocaiy 
is  impoitaat  bnt  It  Mnavnli  to  OtUo  mon 


than  that  between  mean  wmdt  and  adialwudBi  and  to «  , 
the  mean  winds  on  one  prindpfe  and  the  actual  winds  on  the 
opposite  involves  a  &Ilacy. 

Again  ami  aj^Ain  we  see  a  more  or  lest  lncgalar  belt  of  hii^ 
pressures,  having  oentxal  calms,  extending  across  tim  Nceu 
Atlantic  Froaa  the  sonlbeni  edge  of  this  belt  we  may  follow  a 

1>ariicle  of  air  in  Its  ooniie  to  and  from  the  equatorial  district  of 
ow  psesswo,  also  an  faiwakrbdt  In  the  middle  of  which  cahiM 
exist  The  movement  or%isiates  In  Ibe  defect  of  pressure  near 
the  equator  at  the  level  occupied  by  the  particle.  lU  vdodty  Is 
governed  by  the  steepness  of  the  gradient ;  and  its  dtrcetioa,  bl 
relation  to  tbo  suiCmso  tcavcaed,isafliBelcd  by  the  increadng 
vebxily  of  ntation  of  dMSO  surfaces.  Inlbe  Doldrums  it  arrives 
at  a  district  at  whieb  tbo  greditat  becomes  sero  and  the  luMi> 
aontal  aovtmcnt  baa  oomequently  disappeared;  hut  a  ver* 
liad  nMeenent  has  sow  bam  acqaiied  from  the  difference  in 
tbe  tcnsiatt  of  the  pHr'''^  abovo  and  beneath,  a  differeoco 
derived  lion  solar  heat.  When  tbo  parlielo  baa  anived  at  a 
position  In  wblcb  fUs  dflhnawedissppean  the  vertical  nomnient 
TanirilWb  and  %  new  borisontal  movement  commences  owing  to 
tbo  defect  of  pressamoD  tbe  polar  side  at  the  level  then  reacbed, 
and  tbo  dhvction  of  tUa  ■oveaent  is  also  affected  in  relation  to 
dhe  swfeces  by  their  doereasing  velocity  of  rotation.  Where  does 
tbo  sow  movement  terminate?  Obviously  in  some  district  he. 
tween  Ae  equator  aad  tbe  pole  where  horizontal  pressures  on 
all  sidss  of  tte  partide  at  its  then  level  are  equable,  bnt  where  a 
vsfliflsl  aumasont  baa  been  acquired,  the  particles  near  the 


eaitUs  Sdf&oe  starting  00  their  joomey  towards  the  equator. 
ThaMHsr  ditpuOmJi  lies  with  those  who  deny  that  sndl  a  oisMet 
ia  Htoeatad  by  diber  of  the  belts  of  tn^Ncai  calms. 

we  BOW  look  attim  polar  side  of  tliecahn  bdt  of  Cancer,  and 
for  this  purpose  we  aaaytake  almost  any,  e.g.,  of  Capt  lloff. 
mcyer's  charts.  We  see  in  the  majority  of  cases  an  aggregate 
of  cjdonie  drculations  around  local  barodMtric  minima,  inier> 
fnring  and  imperfect,  aitd  commonly  becoming  more  so  as  th^ 
are  propagated  towards  the  pole.  Kut  we  see  no  "  polar  depres- 
sion "  liulinet  from  these,  on  which,  as  represented  in  the  chart, 
ire  can  lay  the  fio«r  and  say,  "  This  is  the  result  of  centrifugal 
lince ;  those  are  one  to  steam  power."  Within  these  systems 
an  upward  movement  of  the  air  occurs,  owing  to  vapour  con. 
dcnsation  and  the  liberation  of  heat.  Consequently  towardic 
these  the  particles  of  air  nc.tr  the  eaith's  surface  at  the  p  nlcw.ud 
edge  of  the  tropical  calms  begin  to  i ravel,  the  earth'.'.  lo  atKui 
deflecting  their  course  in  relation  to  the  surfaces  traversol.  And 
from  these,  at  a  certain  elevaticm,  the  paiiiclci  return  to  the  tro- 
pical calms  for  the  same  reason  a.s  that  which  determines  the 
upper  cutrcatx  over  the  trades. 

From  the  phenomena  oltservcd  in  the  northern  iK-misphcre  I 
argue,  mmUUis  mutam/ii,  to  those  of  the  suuiheru,  and  I  expect 
the  argument  to  be  admitted  by  one  who^  like  Mr.  Murphy, 
attributes  much  less  influence  than  I  do  to  the  work  of  water- 
vapour,  and  who  even  thinks  that  the  mean  Bomnents  of  our 
atmofiphere  wodd  be  wnaflected  fay  tbe  leauml  of  aU  tbe  water 

of  our  globe. 

On  some  occasions  pressure  is  higbover  all  the  North  Atlantic 
on  the  poUr  side  of  the  tropic,  the  anticydones  apporenUy  ex- 
tending neatly  to  the  pole.    In  these  cases  we  have  nosurfiue 

counter-trades  over  that  district,  >'ct  the  north-east  trades  con- 
tinue to  blow  on  the  southward  of  the  tro|i:c  .as  usual. 

I  repeat  that  .til  movements  of  the  atmosphere  originate  in 
differences  of  pressure  derived  directly  and  indirectly  from  tolxt 
heat,  and  not  in  the  force  of  the  earth's  rotation.  And  I  mutt 
add  that  it  .sc.:mH  tome  very  strange  that  any  one  \%hi!c  r^arding 
the  trades  and  their  upper-currents  as  dimply  I  he  ^iV/.  of  pressure 
differences  in  the  lower  latitudes,  should  maintain  that  the  south- 
west and  north-wtit  winds  of  the  temperate  lones  are  simply  the 
ifiM.^iv  of  the  ptcs&iirc  differences  in  the  higher  latitudes.  It 
would  be  juit  as  loj^ical  to  regard  the  south-west  and  north-west 
winds  as  due  to  pressure  distribution,  and  the  trades  as  the  C0B> 
pensaiion  for  their  eastward  movement.     W.  CLlMaMT  LiV 

Maidi  10 


Electrical  Phenomenon 

LASTidgbt  I  noticed  a  poweHbl  devdopm<nt  of  elediicity 
in  a  curious  manner.  I  had  throws  a  piece  of  common,  Ihkk, 
white,  unglazed  paper  upon  a  low  ft*  which  was  tolenwy  fall 
of  ashcf.  When  it  was  charred  so  as  to  be  black  and  brittle^  I 
happened  to  take  it  up  and  break  bits  oC  To  my  tstoniibnBeot 
thn  stuck  fiimly  to  Bay  fiageia.  I  brake  off  two  pieces  each  an 
indi  kmgt  and  itsling  them  cn  the  tipe  of  ny  two  fofe-fingers, 
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eacfa  «M  capable  of  rotating  (ih<Tugh  with  veij  great  frietion). 
When  braoght  near  each  other  they  repelM  each  other  forcibly. 
I  cxpcrinented  with  these  pieces  fur  sereral  minutes  tnihoui  per- 
ceivbg  any  diminntkm  in  their  electrification.  Both  odea  of  the 
paper  seemed  to  ba  ia  the  same  condition.  I  then  laid  them 
down,  and  left  tb*  room  to  letch  a  piece  of  sealing-wax  to  test  tlie 
nature  of  thedecliid^.  Bnt  bf  the  time  I  returned,  all  trace 
of  decuicity  was  gone,  and  hj  no  means  conM  I  repeat  the  ex- 
periment aa  aa  to  get  the  sfa'ghtest  charge  of  electridty. 

It  is  more  than  probable  that  the  elMtridty  was  devdoped  by 
the  chemical  action  of  combustion  of  the  coau,  nd  that  the  hot 
air  rising  up  and  brushing  past  the  paper  acted  as  a  carrier  of 
electricity  of  one  kind  to  the  paper,  and  of  the  opposite  kind 
from  it,  until  it  acquired  a  ■9trj  high  potential.  But  it  would 
be  interesting  to  learn  exactly  in  » liat  manner  this  action  takea 
pkoe,  lad  wbetber  the  electrificttioa  waa  poaitive  or  native. 

Aednooiao  Coll^  QSMgm  GiOBas  Fouu 

Stnufe  8tw>-Meteor 
Ox  goiagOllt  last  Saturday  evening  aboBl  &S5  M(<'lByatlea- 
tioBwiaaneMed  by  a  large  deep  redatarinScrpenewhkhlhad 
never  seen  beCoia,   lis  magnitude  waa  greater  than  Aeetams, 
thoogh  ila  deep  edlonr  nnde  It  *cmi  kai  bi||^.  Ahont  ten 
BUBOtea  afiannida  I  cair  it  increase  ard  d«ariaidi  la  aiagnitade 
two  or  «hne  time*  pradndng  the  efltet  similar  to  •  '^Hashing  " 
on  tbe  eoai^  after  which  It  eoddcaly  diaappeand. 
oil  ttie  aaoe  amning,  at  9.56, 1  aav  «  very  iiae  Mteor  of  a 
htbtit  pak  bl«i  eolonr  with  conaeatUMM  of  raby  colour  at  the 
aadem  Iti  coaiie  wee  fraet  GcoBiai  o««r  AMebRna,  diaap- 
pawrhig  below  Plriedee.  Of  a  laag  phle^oae  ihapa^  daration 
■boM  three  leBODds.  W.  If. 

y.  Maid!  19 


SCIEKCM  IN  GERMANS 
'yillS  book  foratt  a  oontinnation  of  the  researches  which  in 
vol.  i.  treated  of  the  season  dimotphitm  as  the  result  partly 
of  caterior  influences  and  partly  of  atavism.  The  present 
(noond)  Tolume  comprises:  (1)  the  origin  of  the  markings 
npon  caterpillars  ;  (2)  on  the  phyletie  parallelism  in  meta- 
Btorphous  species ;  (31  on  the  transformation  of  the  Mexican 
AxaJod  into  aa  AmUystooia ;  (4)  on  the  mechanical  con- 
oeplian  of  nalnre^  The  third  treatise  was  published  aepanuely 
some  time  ago  and  was  reviewed  in  Nature;  here  we  par- 
ticularly wish  to  draw  the  attention  of  the  lovers  of  natural 
iscience  to  the  first  paper.    Wei&mann  tries  in  the  treatise  in 

Question  to  prove  bjr  his  observations,  ard  the  dcductiuns  there- 
on* that  exterior  mfluences  and  natural  develoiimeat  or  adap< 
tatkm  (Naturruechtung)  only  can  be  the  causes  of  tlie  owtklBCB 
npon  caterpillnrx.  The  observation*  referred  to  were  madie 
npon  the  caterpillars  of  several  genera  of  and  rdate 

to  the  history  of  their  development. 

I.  Chartcampa.  —The  cateqiUlars  of  Ch.  dfenor,  which  have 
juM  left  the  ova,  show  no  markini^  of  any  kind  in  this  first  stage, 
being  of  a  uniform  grccn'..>h  colour  ;  after  the  first  change  of  skin 
(second  stage)  they  show  a  brif;lit  longitudinal  streak  on  each 
■de^  between  the  dorsal  line  ami  the  line  of  breathing  apertures 
bliginata).  To  this  first  streak  Weismann  gives  the  name  of 
"subdorsal  streak."  In  the  third  stage  e)e  5ba[icd  spots  form 
in  the  fourth  and  fifth  scfiTnents,  inside  of  these  streaks,  and 
these  are  complctrly  develorxd  in  the  following  stages,  i.e.,  after 
the  subsequent  changes  of  skin,  while  at  the  same  time  the  sub- 
dorsal streak  decreases  and  leaves  only  imperfect  traces.  In  the 
filth  stage  the  greenish  colour  changes  to  a  brownish  one,  and 
the  horn  at  the  tail  of  the  caterpillar  becomes  shorter.  In  the 
sixth  and  last  stage  the  other  segments  licgin  to  show  eye-spots, 
but  these  are  not  developed  to  perfection.  Ck.  pareellus  shows 
the  sa'ne  form  and  dcrclopment  of  the  larva,  with  the  only  dif- 
ference that  most  of  the  phenomena  occur  one  5.tage  c.irlicr  th.iti 
with  Ch.  tlptnor.  This  conformity  and  accord  of  both  j^cucr.i 
in  the  order  in  which  the  markings  upon  the  caterpillars  appear 
and  are  developed,  lead  to  the  conclusion  that  the  markings  were 
acquired  in  the  same  order  during  the  progress  of  development 
(phylogeny)  of  these  caterinllars  ;  the  oldtst  form  (<i)  therefore 
snowed  no  markinjjs  al  i.vtii  when  ^citcfi'y  developed  ; 
the  following  form  {b)  had  only  the  suUlorsal  streaks  ;  then  in 
form  (. )  the  eye-spots  occurred  in  ihe  fouith  and  fifth  scj^iDcnt-i, 
and  finaily  in  all  segments  (form  ti\.  It  is  probable  further, 
that  of  mt  two  gpacia  of  catcrpiUars  oow  living,  Ch,  ttfenor 

*  TTihsirrr.  •*8ladfaa  nr  DsaMadraidieeiie''  ("RcitMdws  «■  ths 
DctOMt  Hi«0fy ").  Vol  a  On  iIm  last  Csuri  ol  ~ 


is  the  ori^nal,  ift,  elder  Imbi,  on  account  of  Its  stU  Aowing 
the  different  Stages  of  denlopiaeni  in  their  completeness  ;  the 
younger  or  nore  adnuMed  nma,  viz.,  Ck.  /vrttilm,  proves 


that  each  new  nmrkio^  aeqained  diuing  the  pnneas  of  deve- 
lopment, appears  first  in  me  later  steges  aad  thm  gradually 
extends  to  the  earlier  stages.  The  whole  of  tUa  view  is  well 
supported  by  the  markings  upon  the  flir*it  fom  of  the 
other  species  balco^sg  to  the  oeana  Ckmcamfa.  of  uMch  the 
developmeat  of  fha  lam  is  sdllaalcaowa  bi  its  diffemrt  stages. 
These  other  spedes  may  be  divided  into  three  fraopS)  cone* 
sponding  to  fanns  i,  e.  and  of  the  [^ylogeny  in  sach  a  flsaoaer 
tnat  wherever  the  sabdoisal  streak  reauuas  in  perftdloa.  the 
eye-spots  are  not  devdoped,  aad  wfaeveier  these  ^w  them- 
selves the  sttbdonal  streak  is  decreasiag.  Fom  a  (lint  gnmp) 
ia  known  in  the  full-grown  caterpillars  of  three  spedes  (C*. 
Mfiaeia,  Dan^  mynm,  aad  A  eiartfu^ ;  totheacond  group 
(mm  ^  bdong  die  above  described  CA.  dpiwr  aad  Ch.  p&nHbu^ 
tflgether  with  several  others ;  the  last  gnui  (fonn<  t),  whidi 
diowi  completdy  developed  eye-spots  on  all  segntents^  is  tvta 
more  numerously  repieaentedjby  Ch.  bueeta,  MtmlamUm,  aUOt, 
aettnu,  ta-iOf  and  edamr,  Tna  species  of  the  genoa  Chmn- 
eamfia  which  Weismaan  aiamiaed,  thereCMa  npnatat  Ifane 
pbylogenetic  stages  of  developaaeat,  aad  it  is  hUawaUag  ttat 
the  tropical  species  are  the  most  advuoed  oaes.  It  is  prmble^ 
indeed,  of  one  s|>ecies,  vix.,  Ch.  tdirU,  that  in  Europe  It  shows 
form  f  in  the  markings  of  its  caterpillars,  while  in  India  the 
larv.-e  of  the  same  spedes  have  already  attained  form 

II.  In  a  similar  way  the  author  shows  that  markings  npon 
the  larvw  of  the  penos  DtUtphHOy  to  which  the  welTknown 
D,  €Hfk»riut  (commonly  catled  Sphinx)  belongs,  have 


through  seven  phylogeneiic  stages  of  development,  (|1 
caterpillars  without  markings  t  (a)  with  a  Subdorsal  streak ;  (» 
with  a  riitg-shaped  spot  upon  the  last  segmaat  bat  one  s  (4)  wiih 


similar  but  not  alt-jgether  perfect  spots  apr<n  all  segments  ;  (5) 
with  eleven  perfect  ring-spots  upon  the  subdorsal  streak  ;  (6) 
with  these  rini;-spots  but  without  the  streak  ;  (7)  with  a  double 
row  of  ring-spots.  Nowhere  in  the  deveh'pmeni  any  deviation 
froai  thia  order  is  noticed,  and  the  living  spedes  of  this  Mnus 
ferai  fi«a  groups,  the  markings  of  their  lull-grown  eaterpulen 
correspond ini;  to  the  phylogenctic  forms  Nos.  3  to  7. 

HI.  A  s>inieAh.\t  smaller  number  of  stages  ol  dcvehipmeat is 
apparent  in  the  genera  Smerinthus,  Ataerotlossa,  JHertgtm^ 
Sphinx,  AtKtryx,  which  Weismann  investigated  less  extensivdy 
than  those  asentioned  before  ;  however,  be  points  out  that  upon 
their  larvae  the  simple  subdorsal  streak  combines,  in  the  ooarst 
of  development,  vrith  other  longitudinal  or  oblique  streaki^  or 
becomes  leas  distinct  as  the  others  increase  in  intensity. 

Mow  Weismann  considers  that  the  remarkable  conformities  in 
the  development  of  all  the  larva  markings  he  investigated  is  the 
surest  proof  that  we  are  dealing  with  a  phenomenon  of  inherit- 
ance. Indeed  three  laws  may  be  said  to  be  established  by  these 
conformities,  viz.,  (I)  tbe  development  begins  with  the  simple 
and  progresses  to  the  more  complicated  markingi;  ;  (jj  new 
markings  f.iatappear  in  Ihehtst  stage  of  individual  dcvclupment  ; 
(3)  these  aaw  niarkings  then  gradually  pass  backward*  to  the 
earlier  stages  and  tbos  replace  the  older  ones,  causing  them  to 
disappear  entirely.  Weismann  g^ves  tbe  following  explanation 
of  the  phenomenon  referred  to  in  the  second  law  Supposing 
that  the  respective  markings  are  of  use  to  the  caterpillars,  that 
therefore  they  are  retained  in  subsequent  generations  by  rutural 
adaptation,  this  u«e  can  only  be  real  if  the  catcr(jillars  are  big 
enough  to  resemble  the  different  parts  of  the  plants  on  which 
they  feed,  and  thus  escape  being  noticed  by  their  enemies  ;  and 
if  a  sufficient  lapse  of  time  is  ^ven  for  carr)  ing  this  protection 
into  effect.  Hoth  these  conditKms,  however,  are  united  in  the 
last  stage  of  development,  where  the  caterpillars  have  attained 
the  necessarj-  si/e,  and  whi^  is  the  longest  of  all  stages.  Th  : 
use  of  the  colour  of  caterpilUrs,  and  the  markings  upon  them,  is 
aKu  perfectly  evident.  The  younger  ones  are  green  as  long  as 
during  the  day  they  remain  on  the  leaves  of  the  plants  ihcy  fetnl 
on  ;  they  do  not  then  form  a  contrast  with  the  colour  of  the  Icavr 
themselves.  The  older  caterpillars  remain  green  if  the  thick 
foliage  of  the  plants  protects  them  under  all  c^roumsimces  ; 
if,  however,  the  folisge  is  less  dense,  so  that  the  caterpi'- 
lars,  as  soon  as  they  Live  gro\\-n  !ii^:ger  than  the  leaver,  can 
be  ea.sily  distinguished  among  them,  they  leave  the  green  leaver 
in  the  day-time,  and  try  to  hide  on  the  stems  of  the  plants  and 
among  withered  leaves  ;  in  th.it  cose,  to  complete  the  proicctiin', 
their  colour  changes  from  ^rccn  to  brown.  The  bi  ili'^u  al  wil;  •_- 
of  the  characteristic  markirtgs  upon  caterpillars,  quite  inde- 
pendently of  thdr  colour,  any  be  veccigaiwa  from  the  bet  that 
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the  caterpillars  which  live  permtnently  in  the  dwk,  or  those 
of  the  Microlepidopfcra,  just  a«  little  as  those  of  the  first  t'aees 
of  development  of  most  butterflieii,  have  no  markings  at  all ; 
their  small  size,  or  their  habit  of  hiding  themselves,  sufficiently 
protect  them  from  their  enemies ;  they,  therefore,  need  no 
maritio|{S  to  insnre  their  safety.  When  the  caterpillars  are 
eetting  higgeT  the  longitadiaal  streaks  become  usefal,  as  throui^h 
tnem  they  do  not  contrast  so  mnch  with  loQg-sbaped  leaves,  fir- 
needles, or  stems.  The  caterpillars  with  lon^todinal  streaks, 
such  as  those  of  Satyrida,  Purida,  ftc,  almost  without  excep- 
tion live  on  fir-trees,  grass,  or  plants  gt owing  raong  gnn. 
The  oblique  streaks  in  the  segments  of  other  green  caterpillars 
imitate  the  lateral  ribs  of  the  large  leaves  upon  which  these 
species  live.  The  eye-  and  ring-shaped  spots  form  snother 
means  of  protection.  On  the  one  hand,  they  may  imitate  the 
berries  of  the  plants  on  which  the  caterpillars  feed,  and  protect 
the  latter,  inasmuch  as  the  berries  are  still  unfit  to  be  eaten  at 
that  particular  time  (DtUephita  kippephati).  On  the  other  hand, 
the  spots,  greatly  re^mbling  eyes,  most  decidedly  act  as  means  of 
frightening  the  enemies  of  the  larvae ;  this  is  paiticnlarly  the 
case  with  the  Ckarocampia  species,  niwiiew  u*  dangier 
threatens  them  they  draw  their  foremost  segments  into  the  fourth 
and  fifth  ones^  and  the  eye-spots  upon  these  then  glare  on  the 
puflTed-up  fore-part  of  the  animal.  Weismann  has  proved  this 
experimentally,  by  throwing  such  caterpillars  as  food  before 
bins,  and  then  watchine  the  expression  of  fevr  on  the  part  of 
the  latter.  There  are  other  caterpillais  dka  ■sarlcings  upon  which 
'cannot  possibly  be  looked  upon  as  miHIII  of  frightening  their 
enemies,  as  their  repulsive  odour  or  tMte  nione  suffice  to  ward 
off  the  Inaectivora.  Wallace  has  shown  that  such  insects  bear 
their  many  coloured  marking  like  a  stamp  of  their  unfitness  for 
food,  and  already  by  this  frighten  off  insectivorous  animals 
Weismann  has  proved  by  some  experiments  that  lizards  not  only 
refuse  certain  caterpillars  {Smerinthus,  Sphinx^  &&)  at  all  time^ 
but  are  CfW  diffident  towards  others  which  are  marked  in  a 
■imilar  manner  althoi^h  quite  edible,  and  only  eat  them  aRer 
tainite  examination. 

It  is  certain  that  many  of  these  useful  markings  were  acquired 
by  natural  adaptation  (Naturzuechtung),  and  it  is  quite  beyond 
doubt  that  others  have  resulted  from  the  internal  laws  guiding 
■be  formation  or  growth  of  caterpillais,  i  t.,  through  comlation 
of  the  different  parts  of  the  insect,  independent^  of  all  useful- 
aaM,  This  is  proved  by  the  retrograde  movement  of  the  mark- 
t^gi  noqnlKd  in  later  stages  towards  the  earlier  ones,  where  the 
nMrtlnp  am  but  be  pmiectly  useless.  The  eye-spols,>  in  the 
flMM  first  Appear  tinouli  natmal  adaptation  near  the  bead 
or  (he  Ipll  of  the  aniul,  an  u  are  then  of  nse ;  but  later  on  tbey 
epioid  vnt  the  other  Mfiienls  dao^  and  here  they  only  reappear. 
becMHe  fat  attieidnin  tte  gnunt  tendency  exists  to  develop  all 
Mgmwm  in  u  equd  manner.  On  the  other  hand  the  (mdoal 
diiappammee  of  certain  markings  must  be  ascribed  to  natnnl 
adaptation,  because  under  di0ignBt  conditions  of  life,  more  nseful 
markings  supplanted  the  exlidngones,  which  had  become  useless. 
If  the  second  phylogeactlG  form  of  the  Sfikiitgrnfte  caterpUlan 
with  single  loogitudfaMd  streak,  seems  to  indicate  that  the  animals 
then  lived  on  grass,  these  streaks  became  tndctt  end  even 
obnoxious  when  the  caterpillars  selected  ahndie  «ld  trees  for 
their  food,  and  were  then  replaced  by  the  more  appropriate  and 
lisefal  eye-spots. 

In  short,  ai  far  as  Weismann  investirated  the  maridngs  of 
cateipillar^,  particularly  those  of  SfkingiJa,  he  could  prove  their 
development  to  be  caused  by  external  influences  (natmal  adap- 
tation and  subsequent  condition),  and  could  consequently 
rejea  the  awmnptiow  of  n  special  creative  or  fiwm-wqtiag 


LTALBERTIS'S  EXPEDITION  UP  THE  FLY 

RIVER,  NEW  GUINEA 
npHE  .S';v///ci  J/,;//  of  Saturday,  January  20,  contains 
a  long  uccount  of  the  expedition  of  the  Italian 
naturalist,  D'Albertis,  up  the  Fly  River,  New  Guinea, 
translated  from  his  diaries,  and  communicated  by  Dr. 
George  Bennett.  Si^or  D'Albertis  lefl  Sydney,  Aptil 
ao^  1876b  in  tlie  inail<sleaiiier,  Bri^ant^  and  leaned 
Somerset,  Cape  Yoric,  on  May  i,  where  the  steam- 
launch  Neva,  which  had  been  provided  for  the  purpose  of 
the  expedition  by  the  liberality  of  the  good  citizens  of 
Sjrdnqrt  was  disenhariiied  and  equipped  On  Majr  1% 


after  various  small  casualties,  a  start  from  Port  Somerset 
was  eifected.  an4  Ketow,  on  the  coast  of  New  Goinea, 
reached  on  the  second  day.  Hence  the  mouth  of  the 
Fly  River,  aliaHfy  «dl  known  to  D'Albertis  from  his 
previous  expedition  in  the  Ellan^owan,  in  1876,  was 
soon  cntcrca,  and  more  or  less  progress  was  made  every 
day.  The  land  traversed  appears  to  have  been  mostly 
lovN  and  swampy.  On  June  20,  being  on  shore,  Mr. 
D'Albertis  ascended  a  hill  250  feet  high,  and  from  the 
summit  saw  some  "  very  high  mountains"  in  the  north- 
east, fifty  or  sixty  miles  distant— probably  part  of  the 
"great  CtlMleaXiOids range."  On  Tune  28,  after  having 
been  for  some  time  aground,  and  only  got  off  by  an 
unusually  totvy  flood,  it  was  determined  to  retom  and  to 
try  th«  western  hranch  of  the  Fly  River.  The  atmnf 
current  and  other  adverse  eirramstances  rendered  h 
ccssary  to  abandon  this  .attempt  likewise,  after  aboot  n 
week's  struggle,  and  the  Nn>a  returned  to  the  coast,  when 
the  expedition  |).isscd  several  months  amongst  thr  islands, 
and  finally  returned  to  Somerset  in  November.  The  fol- 
lowing is  Mr.  ]  )'AlI:ci  lis's  summary  of  hi?  discoveries  : — 
"After  my  long  narrative  I  shall  conclude  with  a  few 
words  expressing  my  regret  at  not  having  been  able  to  do 
more.  But  it  is  often  not  the  pioneer  who  shows  the  wajr 
that  attains  the  most  glory,  but  thoM  who  follow  him  ;  tt 
is  ea^  to  hear  of  a  road,  but  very  diffiadt  to  find  one 
out  I  wish  every  aoccesa  to  any  explorer  «f  this  part  of 
New  Guinea  (should  I  not  be  able  to  return  and  compleie 
my  work),  and  I  hope  that  the  little  I  have  done  wQl  be 
some  guide  and  enable  him  to  find  his  way  more  readily 
than  I  did  mine,  and  to  correct  any  errors  I  may  have  made. 
By  this  exploration  we  arc  now  acquainted  with  a  road  into 
the  interior  of  New  Guinea,  which  is  of  the  more  import- 
ance, as  it  is  so  near  to  Somerset,  where  a  line  of  large 
steamers  calls  twice  every  montlL  We  have  also  found  a 
passage  from  Moatta  to  the  Fly  Rher,  shorter  and  safer 
than  die  one  previously  laiown,and  a  passage  which,  when 
properly  surveyed,  mav  be  found  navigable  for  larger 
ships.  The  richness  of  the  land  we  visltM,  its  vcfetable^ 
and  probably  mineral,  products,  the  soil  SttiMllle  for  many 
of  the  most  valu.ablc  plants,  as  co fTcc,  sugar,  cotton,  india- 
rubber,  sago,  tob.acco,  nutmeg,  ought  to  attract  the 
capital  of  the  colony  to  open  up  the  countr)'.  The  Dutch 
from  their  part  of  Xe\\'  Guinea,  although  on  a  small  scale, 
derive  some  trade.  The  part  of  New  Guinea  into  which 
we  penetrated,  was  in  latitude  5°  30'  S.,  and  ran  about 
COO  miles  on  the  winding  river,  the  course  of  which  may 
be  seen  on  the  chart  appended,  and  it  almost  forms  a  line 
of  demarcation  between  that  ftart  of  New  Gtrfnea  claimed 
by  the  Dutch,  and  that  remaining  as  nnclaimcd  bf 
any  nation. 

"About  the  Fly  River,  as  far  as  I  could  judge,  the  nati\-es 
appear  less  numerous  than  1  have  seen  in  other  parts  of 
New  Guinea,  and  the  land  is  cultivated  in  a  sniallcr 
quantity,  so  that  in  this  p.irt  of  New  Guinea  the  settler 
will  not  fiiul  'iliC  same  ditticultics  which  1  have  pointed 
out  on  former  occasions  when  speaking  of  the  south- 
eastern peninsula,  where  the  natives  are  more  nume- 
rous, and  possess  and  cultivate  all  the  best  land.  I 
have  appended  Baron  vun  Mueller's  report  on  ray  collec- 
tion of  dried  plants ;  >  and  on  the  return  of  Prof.  Livcnidce 
to  Sydney  he  will  report  on  the  unidl  collection  of  ndaeiw^ 
&&,  1  submitted  to  him  for  examination.  On  a  day  not 
far  distant  I  hope  to  give  the  ethnological  report  on  the 
natives,  their  weapons,  &c.,  also  on  the  mniam.ils  and 
the  birds  collected,  the  latter  consisting  of  about  fifty 
species,  many  of  which  arc  new,  or  only  recently  described 
from  specimens  obtained  during  my  first  visit  to  the  Fly 
River.  I  have  also  a  rich  collection  of  rep;  !is,  fishes, 
both  of  salt  and  fresh  water,  some  beetles,  and  some  fresh 
water  and  land  shells.  I  confidently  expect  that  the  voyage 
of  the  Neva  will  be  remembeied  by  those  who  take  an 
interat  in  New  Guinea,  and  hjr  tlw  sdentiGe  wodd.* 

'  Boats  saimcisfrsQi  rids  met  ghrsn  in  our  lsstiisMi,p»43lV* 
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THE  PHYSIOLOGICAL  ACTtOii  OF  UQHT^ 

11. 

T\ETERMrffATTON  of  Elettro-molivt  Force.— Soon 
^  after  the  ti' St  cxptriments  were  announced,  certain 
physiologists  said  that  although  the  results  of  the  actiun  of 
light  which  1  have  just  described  may  be  observed,  to  s.i)' 
there  was  a  change  in  the  electro-motive  force,  as  stated  in 
the  eailier  communicaiions,  was  not  correct.  That  the 
tiftCt  wu  due  to  an  alteration  in  the  electro-motive  force 
had  beeopvoved,  but  experimental  details  were  rest  rved  for 
tlieMoaiidpanof  the  iaveHifatioos.  At  fitat  Sir  Wiliiam 
Tboanoii'*  electraneter  wu  used,  but  the  amount  of 
eJeciric  potential  to  be  measured  was  too  small  to  get 
good  results.  Another  plan  of  determining  the  electro* 
motive  force  was  adopttd.  This  was  the  method  intro- 
duced by  Mr.  Laiirner  Clarke,  the  eminent  electrician, 
and  described  in  his  worlc  on  "  tlectrical  Mcasurc- 
.  mcnts."  The  instrument  devised  for  this  purpose  is 
called  by  him  a  Potentiometer,  and  measures  electro- 
motive forces  by  a  comparison  of  resistances.  Practica  ly 
»e  found  the  Danieirs  cell  far  too  luong  a  battery  to  use 
at  a  standanl  of  compariaoo.  A  tbenno-ekctrie  juiKtion 
of  hiamoth  and  copper  was  aabatituted  for  it  One  end 
of  the  junction  was  cottatanll/  heated  by  a  current  of 
steam  passing  over  it,  the  other  being  immersed  in  melt- 
ing ice.  The  electromotive  force  of  this  thermo  electric 
junction,  as  estimated  miny  years  ago  by  Kcgnaulc,  is 
extremely  constant,  and  is  about  the  ^^jih  part  of  a 
D<tniell's  cell.  By  means  of  this  arrangement  the  follow- 
ing results  were  obtained  :  —  I  he  electromotive  force  of 
the  nerve-current  dealt  with  in  expcrimcats  on  the  eye 
and  the  brain  of  a  frog  varies  from  the  sjgih  to  the 
y^th  o(  a  Daniell's  celJL  Light  produced  an  alteration 
la  the  «eGtr»4iiotive  force.  This  change  was,  in  many 
instances,  not  nan  lhaa  the  nrAw^  °^  ^  Daniell's  cell. 
But  though  small  it  wat  quite  distinct,  and  proved  that 
light  produced  a  variation  in  the  amount  of  the  electro- 
motive force.  By  the  same  arrangement  the  gastroc- 
nemius mus-le  of  a  well-fed  frog  gave  ;^jlh  of  a  Uanicll ; 
the  same  muscle  from  a  lean  frog  which  iiad  been  long 
kept,  gave  jloth  of  a  Uaniell ;  and  the  sciatic  nerve  of 
the  well-fed  trog  i|i>th  of  a  DanielL  Dr.  Charles  Bland 
Radcliffe  states,  m  his  "  Dynamics  of  Nerve  and  Muscle," 
Pb  16^  that  he  obtained  by  means  of  Sir  William  Thomson's 
quadiamt  dedrometier,  from  a  muscle  a  positive  charge 
c<|llil  10  about  the  tenth  of  a  Danielle  cell,  a  much  greater 
amoant  than  ascertained  by  the  method  1  have  just  de- 
scribed. 

The  electro-motive  force  existing  between  cornea  and 
posterior  portion  of  the  sclerotic  in  a  froj  amounts  to 
,J(|th  part  of  a  Daniell,  and  between  the  cornea  and 
crwss  section  of  the  brain  is  about  four-fifths  of  the  above. 

Effect  of  Temperature  on  the  Eye  of  the  Frog.— Y torn. 
numerous  ttpenments  on  the  irritability  of  muscle  in- 
duced by  the  excitation  of  nerve,  it  has  beien  satiafactorily 
proved  that  a  tempciature  of  about  40"  C  desttoya  the 
aetioa  of  motor  nerves  in  oohi-bkiodad  animah.  Up  to 
the  present  time  we  aie  acquainted  with  no  oba«rvattona 
as  to  the  temperature  at  which  a  terminal  sense  or^an  be- 
comes incapab'.e  of  performing  its  functions.  Having 
satisfactorily  proved  that  retina  is  the  structure  m 
the  eye  produ^in^  th^  electrical  variation  observed,  it  be- 
comes evident  that  as  long  as  this  phenomenon  can 
be  detected  the  retina  is  siUl  capable  of  discharging  its 
normal  fuactioa&  la  order  to  investigate  thoioughly  the 
effect  of  aaiacreasing  temperature  on  the  sensibihtyof 
tiM  retina,  a  method  of  procedure  was  adopted  of  which 
the  follMnac  may  be  talccn  ai  a  general  accoosl;— 
A  frog  waa  killed,  the  two  eyes  removed  rapidly  from  the 
body  ;  the  one  eye  was  placed  on  electrodes  and  main- 
tained at  the  ordinary  temperature  of  i6°  C,  while  the 

'  FiiilAy  evening  Lrrture  by  Prof.  Jamc*  Dewmr,  MA,  »t  ihs  Royal 
liWliiulagv,  Uafcii  y,  •S/Al  bcc  ((atvre,  vuL  viii.  p.  Mk4.  Coaiiaiicd  from 


Other  was  placed  on  similar  electrodes  contained  in  th  • 
interior  of  a  water  bath  having  a  glass  front,  the  sides  of 
the  air  chamber  being  lined  with  black  cotton  wool  satu- 
rated with  water.  Into  this  chamber  a  delicate  th<  rmo- 
mctcr  was  insirted,  and  the  currents  coming  from  the  two 
cycswere  alternately  transmuted  lothe  galvanometer  every 
five  minutes  by  mtans  of  a  commutator,  the  temperature 
and  the  electrical  variation  produced  by  the  same  amooat 
of  light  being  notrd  in  each  case.  The  general  results  are 
shown  in  the  follow.ng  tab'e  :  — 

TaiU  thawm^  Comparative  Effect  of  TemiAeratmn  M» 
SttuiMity  of  Fro/s  Eye. 


E]r«  kept  ceaaMuoaUy  tX 

Eye  M  d  Scfcat  TempcntyrM. 

InMBAa 

riMara^a 

55 

28 

16"  C. 

58 

  » 

21 

61 

19°  C. 

55 

53 

27 

24°  c. 

65 

53 

3) 

29»C. 

97 

5 

53 

45 

29*  C. 

103 

-4 

60 

45 

37"  C. 

65 

-3 

to 

50 

38"  C. 

65 

—\ 

53 

4' 

43°  C. 

60 

40 

4i*C. 

no  effect 

no  eflct:!. 

The  initial  amount  of  current  was,  however,  increased 
on  the  whole  by  the  action  of  the  higher  tcmprr.iturc, 
thus  showing  that  the  sensibility  to  light  does  not  dcprn<t 
on  the  amount  of  current  circulating  through  the  gaU'a- 
nometer.  It  will  be  observed,  on  inspecting  this  tabic, 
that  the  eye  maintained  at  the  temperature  of  16°  C. 
remains  tolaabljr  constant  in  i  s  initial  action,  although 
it  gradually  fets  more  slnggi«h|  whereas  the  final  effect 
steadily  rises.  On  the  other  hand,  in  the  case  of  the  eye 
subjected  to  a  higher  temperature,  the  initial  effect  seems 
to  have  a  maximum  about  29°  C,  then  gradually  dimi- 
nishes, and  vanishes  about  4-;''  C,  the  final  effect  con- 
tinuously falling  and  beinjj  actually  r«. versed.  To  succeed 
in  this  experiment  it  is  neccss.iry  to  heat  ih;  electrodes 
which  are  to  be  used  in  ihe  water  bath  up  to  40°  C,  in 
order  to  tx:  certain  that  no  changes  are  induced  in  the 
electrodes  themselves  that  might  be  mistaken  for  those 
above  mentioned.  An  eye  that  had  been  placed  in  dilute 
salt  solntfam  oloM  with  lumps  of  ice  was  found  to  have 
the  usual  sensibiDty  to  light 

F./r,-,  I  of  Temperature  on  the  Eye  iff  /VfWM.— Havinf 
succeeded  in  expermenting  with  a  water-bith  In  the 
manner  above  described,  it  appeared  interesting  to  ascer- 
tain if  the  eye  of  a  warm-blooded  animal  would  be  bene- 
fited by  bcint;  maintained  at  the  normal  temperature  of 
the  body.  The  head  of  a  pigeon  was  placed  in  the  water 
bath  at  a  temperature  of  40'  C,  the  eyes  were  f  mnd 
sensitive  to  Ught,  the  action,  however,  being  always  a 
nepttse  variaSoa ;  but  instead  of  vanishing  quickly,  as  it 
does  ait  orffinarylemperature,  kept  up  its  activity  for 
at  least  aa  hoar.  Tor  rxample,  in  one  experiment,  the 
electrodes  being  placed  on  the  corneas  so  that  the  Cur- 
rents  were  balanced,  sensibility  was  active  for  an  hoar 
and  a  quarter,  but  half  an  hour  later  it  had  almost  diia^ 
peared.  In  this  experiment  the  sensibility  of  the  eye  is 
shown  by  the  iar^;c  de  lection  produced  byasioglecaadte 
at  diderent  distances,  thus 

ions  of  ("'.ilvaSMMlSr 

Sca'f. 
...  100 

6  feet    .«•    ...   iXo 
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I  foot    4X> 

SuuMUiy  of  tht  OMc  Nerve.— Whca  the  retina  is 
entirely  leneved  iimm  the  qre-ball,  and  the  optic  nerve  is 

Y  a 


Distance 

(torn  Kyc. 

9  feet 


Digitized  by  Google 


451  NATURE  \ March  21,  l^'J^ 


still  adherent  to  the  sclerotic,  no  cfTect  of  light  cin  be 
dttected.  It  now  appeared  possible  to  examine  this 
question  by  lepcating  Donders's  experiment  of  focussing 
an  image  on  the  optic  disc  in  the  uninjured  eye,  when  no 
electrical  disturbance  ou^ht  to  occur.  This  was  done  in 
the  e)e  of  the  pigeon,  but  an  image  free  from  irradiation 
on  the  optic  disc  could  not  be  produced,  and  coosequeolly 
there  was  always  an  electrical  effect  observed. 

Exhaustion  and  Stimulation  of  the  Ritina. — When  the 
same  light  from  a  fixed  position  is  allowed  to  act  on  the 
eye  for  successive  intervals  of  time,  say  two  minutes  of 
light  and  two  minutes  of  darkness,  it  gradually  falls  off 
in  electrical  sensibility.  Thus,  a  candle  at  nine  inches 
gives  the  following  results  when  successively  used  as  a 
stimulus  : — 

Initial  Effect.       Final  Effect. 

1st  experimcDt    259    254 

2nd      „    171    276 

3'd    140   

4«h       M    »2«    274 

These  figures  show  a  rapid  fall  of  the  initial  effect. 
In  thtse  circumstances,  it  is  evident  that  the  image  being 


Uuciani  khowint  ihe  rccofdiiif  poitMM  of  Rcgnaiili't  Chraoogrmph.  A  A, 
liinbt  o'  recording  fork,  worked  l»y  el««tro-m»gi><ti,  G  c.  c.  ililetie  on 
limb  of  rccordinc  iuniD(  fi'tk.  *  is,  lever*  in  connection  with  arnutures 
of  elcctr&-nia|n)e(ft,  P  p.  and  beartoK  nurken,  z>o,  whicii,  aloof  with  c, 
record  on  a,  a  ktrip  of  blackened  paper  paasiag  over  pullaj. 

always  localised  on  the  same  minute  portion  of  the  retina, 
only  a  few  of  the  rods  and  cones  of  that  structure  arc 
really  exhausted.  If  the  eye  be  allowed  repose  in  the 
rfark  for  a  period  of  from  half  an  hour  to  an  hour,  it  will 
regain  as  much  as  triple  the  exhausted  sensibility.  But 
another  mode  of  proving  that  only  a  minute  portion  of  the 
retina  was  affected  was  to  show  that  an  alteration  of 
position  of  the  image  by  a  slight  movement  of  the  lumi- 
nous body  was  followed  by  a  new  electric  variation.  In 
order  to  vary  and  extend  the  action  of  a  retinal  image  it 
is  necessary  to  suspend  a  steady  lamp  by  means  of  an 
indiarubber  cord  or  spiral  spring,  so  as  to  be  able, 
by  inducing  vibrations  in  any  direction,  to  stimulate  in 
rapid  succession  different  retinal  areas.  On  oscillating 
a  pendulum  of  this  kind,  an  electrical  variation  is  ob- 
served whenever  the  amplitude  of  the  vibrations  is 
increased,  and  by  inducing  a  combination  of  vibrations, 
the  electrical  variation  observed  corresponds  to  what 
would  be  found  if  the  luminous  intensity  were  sixteen 
times  as  great  as  that  of  the  station:  xj  lieht.  Similar 


experiments  may  be  made  by  throwing  an  image  from  a 
small  silver  mirror  connected  with  a  metronome.  The 
rapid  exhaustion  of  the  eye  may  be  mo.t  readily  demon- 
strated by  cutting  off  the  anterior  half  of  the  eye,  leaving 
the  vitreous  humour  in  con'act  with  the  retina,  observing 
the  effect  of  a  candle,  and  then  subjecting  it  to  the  action 
of  a  magnesium  lamp.  The  sensibility  will  now  be  enor- 
mously diminished.  The  electrical  varia'ions  resulting 
from  the  respective  actions  of  a  candle  and  a  magnesium 
lamp  placed  at  the  same  distance  from  the  eye  were  as 
follows  : — 

Initial  KfiTecU  Final  EflceL 

CandlK    38    78 

Magnci'um  lamp  ...    lao    135 

This  experiment  proves  that  an  increase  of  200  per  cent 
in  the  illimiinating  power  of  a  source  of  light  only  triples 
the  electrical  effect.  Thus  the  eye  becomes  less  sensitive 
as  the  illumination  increases,  < 

Chronometriial  Observntions. —  K  series  of  experiments 
have  been  begun  with  the  object  of  measuring  the  time  re- 
quired from  the  initial  impact  of  light  before  electrical  varia 
tion  is  produced.  As  the  electrical  variation  has  been  sSown 
to  agree  with  our  consciousness  of  luminous  effects,  it  be- 
came an  interesting  point  to  ascertain  whether  the  time 
occupied  by  the  action  of  light  upon  the  eye  of  the  frog  is 
similar  to  the  time  occupied  in  its  action  upon  the  eye  of 
man.  A  good  many  years  ago.  Prof.  Donders  and  his 
pupil,  Schelske,  performed  a  number  of  experiments  by 
which  they  determined  that  the  time  required  by  the 
human  being  to  observe  light  and  to  signal  back  the  im- 
pression occupied  about  ,\fth  of  a  second.  That  is  to 
say,  ,\jth  of  a  second  is  occupied  by  the  action  of  light  on 
the  eye,  the  transmission  of  nerve-current  to  the  brain,  the 
change  induced  in  the  brain  during  perception  and  voli- 
tion, the  time  for  the  transmission  of  the  nerve-current  to 
the  muscles,  on  signalling  the  result,  and  the  time  occu- 
pied by  muscular  contraction.  The  true  period  of  latent 
stimulation  in  the  case  of  man  must  therefore  be  a  very 
small  fraction  of  a  second.  In  order  to  attempt  a  solu- 
tion of  this  problem  a  chronograph  made  by  Dr.  Kdnig, 
of  Paris,  was  employed.  A  diagram  of  the  recording  por- 
tion of  the  instrument  is  given  above.  The  experimental 
arrangements  were  as  follows  :  the  galvanometer,  the  eye 
apparatus,  and  the  chronograph  being  in  separate  rooms, 
one  observer  was  stationed  at  the  galvanometer  for  the 
purpose  of  signalling  the  moment  the  needle  worked, 
which  was  recorded  by  one  of  the  markers  D  in  the 
diagram,  the  other  marker  being  used  to  register  the  time 
of  initial  action. 

The  first  experiment  was  to  transmit  at  a  known 
moment,  through  the  eye  circuit,  in  the  dark  room,  a 
quantity  of  current  equal  in  amount  to  the  electrical 
variation  produced,  when  the  eye  was  stimulated  by  a 
flash  of  light  from  a  vacuum  tube,  and  to  record  the 
difference  of  time  between  the  origin  of  the  current  and 
the  observer's  signal  from  the  galvanometer. 

The  second  experiment  was  to  flash  a  vacuum  tube  at  a 
known  moment  in  a  room  where  the  eye  was  placed, 
and  to  record  as  before  the  instant  the  galvanometer 
was  effected.  From  the  first  observation  we  ascertain 
the  minimum  amount  of  time  necessary  to  overcome  the 
inertia  of  the  instrument,  the  observer's  personal  equa- 
tion, and  the  signalling  under  the  conditions  of  the  ex- 
periment. If  this  result  is  subtracted  from  the  record 
of  the  second  observation,  the  difference  will  repre- 
sent the  latent  period  of  light  stimulation.  From  a 
large  number  of  experiments  made  on  the  eye  of  the 
frog  we  have  found  the  latent  period  amounts  to  less  than 
,\jth  of  a  second,  but  its  absolute  value  must  be  ascer- 
tained by  some  method  not  liable  to  the  variations  that 
are  inevitable  to  the  process  described.  Altogether  the 
problem  is  one  of  great  difBculiy,  but  further  investigations 
are  in  progress.  J.  D. 
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A  .T  TR  ONOAfICA  L  BTB  !.  10  G  RA  PHIES 

PROF.  HOLDEN,  of  the  Observatory  of  Washington, 
U.S.,  lately  read  to  the  Washington  Philosophi- 
cal Society  a  paper  on  "  Special  Astronomical  Biblio- 
graphies," in  which  a  careful  comparison  of  one  section 
of  tlie  **  Refeience  Caulogue  of  Scientific  Paocii,"  bf 
Mr.  E.  B.  Knobd,  F.ttAS.  (lately  mentioaefria  tlicae 
cohimns),  was  made  with  a  MSS.  catalogue  on  the  same 
subject  (nebulx  and  clusters)  which  Prof.  Holden  had 
compiled  for  his  own  use.  Only  one  misprint  was  found 
{pp.  cit.,  p.  377,  for  Comples  Rfndus,  vol  28,  p.  537,  rcid 
p.  573)  and  only  one  omission  of  .1  highly  important 
paper,  the  "  Sidenim  Nebulosorum  Observationes,  Hav- 
nien&is"  of  D'Arrest.  The  list  of  works  ^veo  by  Mr. 
Knobd  might  be  still  further  extended,  bat  m  its  present 
State  it  is  very  accurate  and  extremely  useful. 

A  lilt  «if  WUionapbical  works  available  10  tbe  aatrano* 
itter  far  eonwltatma  ia  given,  wbidi  wa  ortraei  :— 

I.  Wbidux;  *BibUofiaphiaAstraMnica^*Ae.,i7SSi 
8va 

X  ScitFiRRL,  "Attroaoaii^  BUKogiaphic^*  &c., 

1789-08,  8vo. 

3  UiAiiDi,*BiliBQgrapUaAittoaoniqa<'fte^  1803, 

4to. 

4  Rruss,  "Si^ietlorinai  ComoinHatiBBoni,*  ftc.,  vol 

V.  1804,  4to. 

5.  Young.  "  Natanl  PUkMoplqr,*  vol  ii,  pp^  Sy-sao, 
a  voIsh  1807, 4ta 

&  SOHMK^  ^'BibUotbeea  Matbmatica,*  ftc,  1854, 
Svo. 

7.  [SCRUMACHKa].  Catalogue  dct  Lhrres  Composant 
la  BtblbKli^ue  de  Fea,"  PnC  Sduimaelicr,  Part  i,  1S55, 

8vo. 

8.  Struvi%  "  Catalogai  Ubranm  ia  BiU.  Spec.  Pul* 
lovensis,"  1858,  8vo. 

9.  RovAL  SOCIETY,  "C^takfoe  «f  Sdeatifie  Papen," 
6  vols.,  1867-72, 4b». 

10.  Darboux  et  HOUU)  BmUtUm  da  Sdmutf  &&, 
Svo.  (stria/), 

II.  PocGBNDORr,  Biog.-L{ter.  Battdwertubuch,"  2 
^«la.,  1863, 8vo. 

IX  R.  Wolf,  SoHtunfUcken  LiUraiMr,  Attr.  Mit^  8vo. 
iftrial). 

13.  R.  Wolf,  "  Handbuch  d.  Mathematik,"  &c,  2  vols., 
1872,  Svo. 

14.  Carl,  "  Die  Principicn  d.  astr.  Instrumenten- 
fcunde,"  1863,  8vo.,  p.  i6r  [Literature  of  Micrometers]. 

15.  Belgium  Academy  of  Sciences,  "  fiibliographie 
Acadtfmique,"  1875,  8va 

i&  St.  PnaasBURo  Acadbmv  or  SaENXBS,  "  Ta- 
bleau G^nMl,*  Ate,  Part  1,  1874, 8va 

17.  Engelmann.  **  Literatur  d.  astronomische  Nacb- 
tidlten,*  &c,  Bessei's  Abhandlungen,  1876,  3  vols.,  4to. 

iS.  Knobei-,  "  Reference  Catalogue  of  Astronomical 
Papers  and  Researches."    Mon.  Nut.  R.A.S.  1876,  Nov. 

19.  Holden,  "  Index  Catalogue  of  Wonka  OB  NalMilae 
and  Clusters  of  Stars,  1876,"  MS. 

Almost  any  desired  paper  may  be  at  once  found  by 
means  of  tbcse  works,  and  Nos.  3, 4,  8,  9,  11, 16,  17,  and 
18  ais  piacticalljr  iniiii|MHifaMPi 


MENDELEEF'S  RESEARCHES  ON 
MARtOTTE^S  LAW 

TN  CoapIUace  with  your  reqaett  I  hasten  to  make  known, 
*•  flmagh  your  esteemed  journal,  to  the  saeniiric  public  of 
Bn^aad,  the  results  of  my  researches  on  the  li.iylc-M.inulte  I^w. 

Speda)  reasons  which  I  have  explained  in  the  Kiissian  Journai 
fif  Ar.'ii'rry  (August,  1872),  u'jjed  tiie  tn  undertake  new  re- 
searches on  this  law.    They  are  briefly  as  foll.iws  : — 

I.  It  is  impossible  to  ad  mil  in  theory  that  under  pressures 
infinitely  great  gases  can  be  con  ieiKed  icit  i  a  Tulume  infinitely 
small  ;  or,  in  other  words,  ihit  it  is  poisiMe  to  intro<.iiicc  into  a 
eivrn  *olame  an  inEniiely  great  mass  of  condenaed  gas.  AUbongh 


fectly  pcToepttble  to  the  mind ;  as  to  an  infinite  con^lemaiioa  of 
matter  it  la  quite  inconceivable,  otherwise  we  must  admit  the 
existence  of  an  atomic  substance  without  volame.  Thecucri* 
ment  of  Cagniard.Laiour  developed  and  vstUied  by  MM.  Wolf 
DriiiD,  Amw«%  and  mysetf  lead  as  to  an  IneviMMe  eon. 
elusion,  vis:,  Ibat  at  a  otrtain  known  tempenture  aO  flSMS 
and  vapoofi  can  no  longer  be  transformed  andir  any  prawue 
into  liquid,  bat  remain  m  the  gaseous  ktate,  saJoaed  with  das* 
<  icily,  bat  deprived  of  cobeaioo.  At  a  lower  tnapertfim  the  fss 
mav  he  transformed  into  liqtiU ;  bet  at  a  Mghcr  teatpcntan  k 
remains  Kas,  whatever  be  the  pressure.  I  gave  to  this  Tfrpt* y 
ture  (Im6.  Ahm.,  L  1 19,  p.  It)  in  i860  the  name  of  **tefllpeia> 
tare  of  absolute  ebaUiium ia  187a  Dr.  Andrews  gave  it  the 
name  of  '*ClUiCSl  poiM." 

Imagine  a  mass  of  gas  at  a  tcnperalnie  higher  than  tUi^  aad 
suppose  that  this  nuns  issnfajectcd  to  presmres  always  infinailngj 
if  the  Boyle-Maiiotte  Lewis  aeourate  tbe  vdame  ought  to  diaialih 
in  iavene  proportioa  to  the  picsmre.  II  we  represcot  tUs 
seiae  aens  of  at  a  tempctatme  a  little  leas  than  that  oif  abso* 
luleciNilIitkei,  tbe  gas  tnutfomed  into  Uqwd  will  esan  la  he 
coaipiencd  as  before,  as  tbe  Bojple.Maflo'le  Law  scqelies. 
CoBsequcntly,  there  is  no  doubt  that  wu  ought  to  eone  M»  flat 
panHkntiBnl  eonetosiea : — A  {{ss  can  lie  aaoie  cemprested  tiMNi  a 
hqukl  or  solid.  As  there  is  reason  to  belbve  that  oayfeaal 
the  oidhwiT  leBpetatme  is  hotter  thaa  et  its  tempeniuie  of 
abaolnte  eoolUtiae,  the  Boyle- Mar iotte  Law 
onder  a  preastue  of  xooo  atoMispherca,  we  ooght  to  I 
weight  of  oxygea  greater  than  that  of  aulpburfe  acid,  awl  the 
preaanre  being  to^ooo  atmosphere)^  its  deasiqr  wuuld  reach  that . 
of  ncfoufv.  But  it  is  imeosiible  to  admit  this,  judgiog  from 
what  we  know  of  the  rebuioa  wMJi  subttsts  betweea  ihe  ai 
weight  of  tbe  demeais  aad  their  demity  ia  the  Ires  sute^  as  \ 
as  ia  their  combinations  with  Other  eieanatu.  It  is  sufficient  to 
indicate  that  a  very  grtat  dcoslty  is  thu  pecuKar  prooeny  of 
combinatkea,  the  elenacats  of  which  are  cstdawed  wttoaoou- 
aidendile  atomic  weigbl^-  CM-eqaeatly,  it  Gsaeet  he  adakied 
having  so  sauU  ea  atomic  weigbi  as  eeygea  caa  he 
to  any  very  eoeaidcmble  degree^  no  antler  ia  what 
We  aauatthea  eoncludei  i/raen,  that  under  ^gh  pnsp 
snres  tbe  Boyk»Mattotie  Law  b  hMppKeahlai 

X  The  reseat  tfaas  of  Runfoid,  which  date  from  hat  eaa- 
ttoy,  relating  to  Ihe  dciHiqr  o<  tbe  eomheatioo  gaaea  of  poarder ; 
also  the  reacarches  of  M.  Natteier,  on  the  conapreaaiiMli^  of 
pases  like  caygen,  the  oaide  of  eatboo,  hjpdragco,  aiid  air,  lasde 
in  theyesn  lifymttf.t  aie coanletely  lu  aecordance  with  the 
ronrbiiinaa  Btatsd  alioMk  aud  ebow 
gases  ssa  cadawcd  with  a  posilive 
that  ef  sdU  or  l^uU'lediea  luNaaby 
aibili^  that  property  by  whkh  bediea,  ia  piepertiea  to  the 
of  pseanre,  diaibdah  in  volouie  ma  lapidtv  thaa 
iaerease*.  In  caiea  where  the  B  lyle-Mafiotle 
tbe  prodiKt  fv  of  the  preaaure  /  uMo  the 

d^.a  Whmlhe... 

preasibiBty  ia  peritifa  fUs  pndaGl/*  increases  together  wkk  the 

increase  of  the  p  ret  in  re,  and  conjequemly  'LL^J^  >  a 

(// 

3.  At  tbe  same  time  MM.  Despretz,  Regnauli,  and  many  other*, 
have  conclusively  dcmcnstraied  ih*t  gascs  like  camonic  and  »ui- 
phuric  acid,  wbicb  are  tcaiuiormed  into  liquids  under  oomaidc- 
rable  prcasBMb  pcsiBN  aaagsiive  eoBpeeaa '  ' 

iM^<o.  M.R«nlthasfauadtbei 

sibility  for  air,  nitrogen,  aad  the  oxide  of  carbon  under  ] 
fibber  than  that  of  Uieatmotphe.e  as  far  aa  thirty.  It  at 
follows  that  if  tbe  dau  of  MM.  Ragnauk  aad  Natieferaic  oonee^ 
the  negative  compreaiibitity  of  air  hecowies  under  a  ceftain  praasure 

above  thirty  atmosphere*,  equal  to  zero,  and  therefore  positive. 

When'^'^^''  —  o,  Mariotte's  Law  is  Terifi<d.  Consequently 
dp 

there  is  a  certain  pressure  above  thirty  atm  rspliercs  under  which 
Mariotte's  Law  is  applica  >le;  under  prcsiures  l>ei(iw  thai  (joint 
the  compressibility  is  nt^z  i»e  ;  under  pressures  above  the  same, 
it  becomes  positive  ami  rcniam*  s>  to  the  en*1. 

4.  Althotigh  there  is  nj  doubt  th*t  the  Boyle-M»riotte  law 
is  not  rigorously  ap^ilicabie  e<'dn  under  rao  lciatc  presnurcs,  yet 
the  prevailing  doctnnc,  so  r  cli  in  insiru  jiion  liu  tnc  nut  u re  of  >;as«s, 
which  deduces  all  ih  -ir  i>rn|>raie»  ir.im  the  i'.j  j'/'.v.i  wnich  ant- 
mates  their  molecules,  admiu  ih:  aappos  ii<m  tnat  iu  the  rare* 

betweail 
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MdimwtaBttlut  tbeir  mrtndaitiiMtkm  Udeatrayidf  aad  ia 
tUi  CHt  SUM  comply  tmOtlj  «ah  tfw  Boyle>Mariotta  On 
tkb  Iqrpoibeiis  tbe  law  becMW  ft  Kwit  towird*  wliidi  •*trf 
M«  tatai  ia  proportion  «•  iIm  dlMtno*  between  Us  noleeiiles 
liicnaM%  wd  in  prapovflM  tWr  tiittma  sod  tka  ispiditv  of 
ih^  aieiioD  inaene.  That  idee  finds  no  nipfwit  In  fectti  If  it 
vera  aeenaiteb  then,  nt  a  orrtain  high  tempentnab  gtm* 
chllr  dMwe  waoae  dctnity  is  not  ntcnt  and  wtum  poiikia  are 
ciidoined  whh  a  very  (treat  rapidity  of  movement,  onght  to  con- 
fonn  tigidly  to  the  B«jylc*l4atkitt«  Law ;  but  tl>i*  is  inoonceiv- 
ablc^  mdinc,  in  fact,  to  the  paradox  examined  above.  More- 
ever,  tbe  res  arches  of  M.  R^nanlt  on  hydrogen,  the  ligbtest 
of  (Mes,  have  «huwn  tbe  veiy  oppostir,  hydrogen  belaR  poMlively 
CMipKwible  under  pressures  only  a  liitle  higher  than  that  at  thie 
•iBOsphere:  It  indabitaUy  follows  that  in  refemns  to  the 
dimimtion  of  a  mass  of  a  gas  filiirg  a  certain  volnaae  and  the 
of  the  rate  of  rooveinent  of  the  molecuka,  we  cannot 
cxpeet  ft  rigorous  compliance  with  tbe  Royle-Mariotte  Law.  But 
we  Mat  make  cettaia  of  finding  pokitive  errors,  and  the  follow* 
IHC  ftre  tbe  groaods  which  nrgcd  me  to  have  recourse  to  new 
cxpcriweMa  ia  lefimace  to  tbe  application  to  gaies  of  the  law 
with  iriridi  tw  SM  dealing 

Theie  (grounds  were  explained  by  me  in  1872 ;  since  then 
similar  ideas  have  been  published  by  many  others.  Never. 
Ihcless,  so  far  as  I  know,  these  ideaa  are  far  from  having  been 
generally  adopted  into  science.  It  is  evident  that  to  combat  an 
established  opinion,  a  kingle  d  /rwrt  condusion  is  insufficient; 
new  restarches  are  necexuity,  all  the  more  that  doabt  may  arise 
in  tbe  mind  on  the  accaracr  uf  the  data  of  experiments,  not  only 
aoch  as  ihose  of  Ruroford  and  M.  Naiterrr,  but  even  those  which 
the  celcbraicd  eaperimcBis  of  M.  Re{>nault  hav«cMftbli«hcd.  On 
CMMdning  eiMcally  tke  processes  of  tbe  lail  namrd  eninent 
OKperinenier.  we  may  not  be  able  to  di»ct>ver  any  cause  to  ex> 
plain  the  positive  deviations  which  he  has  otitained  for  hydrogen, 
although  it  is  possible  to  admit  that  the  negative  deviations  depend 
on  some  defects  in  expeiimeniing.  New  experiments  and  re- 
searches thus  becama  iadisncnsable ;  above  all,  forihe  purpose  of 
verif)in|;  ti.e  data  of  MM.  Rrgnaaltand  Nattercr,  following 
ttnods  not  less  precise  than  thcMa  which  these  otnervtrs  em- 
plo|«d.  Thus  it  was  specially  aeeeainry  to  expeiimeat  on  the 
oompiessibility  of  gases  nadcr  pcaaanRS  Icaa  taaa  that  of  the 
atmosphere,  seeing  that  nalil  1872  thaie  haA  been  no  aeeniaie 
maarches  on  this  point. 

I  distributed  as  follows  the  work  undertaken  bf  me  in  1872  :— 
I  oommenced  with  pressures  less  thsn  the  pressure  of  tho  atmo- 
sphere^ and  I  passed  from  tlist  to  pressures  wUeb  aMaaoded 
thote  employed  by  M.  Regnaalt.  For  the  latter  porpoee  I 
devised  in  '187a,  and  have  now  comtmctcd,  n  compound 
msnomeler,  containing  alternate  columiu  of  mercory  and  of 
•water,  and  permittiaf;  the  measuiement  of  exceedingly  great 
picatttics  by  means  nf  a  large  number  of  very  low  columns 
of  meituiv.  However,  at  present  I  shall  not  dwell  upon 
this  side  of  the  researche«,  seeing  that  tbe  experiments  are  still 
being  ariird  on;  I  >>hA\  uiily  endeavour  to  explain  the  main 
p  •inis  of  the  practicU  processes,  an^  the  results  obtained  under 
small  pressures.  The  first  expeiimeDtal  researchet  made  by  mc 
on  the  comprtssibility  of  air  under  pressures  less  than  that  of  the 
almosgihcre  were  made  by  means  of  very  simple  spparatu*. 
Imagine  a  vessel  A  terminated  above  and  below  tubes.  The 
upper  tube  is  alwa)s  in  communication  with  a  syphon  baro- 
meter, or,  as  I  call  it,  a  baro  manomeier.  In  this  apparatus  the 
height  of  the  column  <>f  mercury  mca  ures  the  elastKity  of  the 
gas  in  tbe  ves-«L  It  is  easy  to  make  tbe  volume  of  gas  in  th; 
baro- manometer  remain  the  same  all  the  limc,  notwithstand- 
ini;  the  variety  of  pressures.  To  accomplish  this  it  is  only 
ncccisaiy  lo  arrat>ye  s.o  tliat  we  may  at  pleasure  increase 
or  dimirii^h  the  quaniity  ol  mercury  in  the  baro- manometer. 
The  lower  tutie  of  a  serves  tu  iniruduce  and  tu  wiilidraw 
the  requisite  quantities  of  mercury.  It  is  not  neceisary  tu  bcre  the 
height  of  the  mercury  in  the  vessel  ;  the  mercury  hire  serves 
only  lo  measure  the  vi  Kiints,  and  consequently,  if  we  close  the 
fetiJini^-tul  c  liy  nit  ;ii'.s  <  f  a  ci»ck,  arid  if  by  means  0/  an  empty- 
ing tutie  »eai|  >w  all  \ht:  mprcury  in  the  vtrssel  to  escape,  we 
may  ascertain  the  c*paciiy  <>(  :hc  whult-  te-crvLir  •  by  emptying 
only  a  part  ol  it  we  may  au  crtain  the  volume  o(  the  jjas  at  each 
moment.  Thus  the  wc^lit  i)(  the  mercury,  directly  observed  by 
means  of  a  balance,  lives  laimeOiately,  in  all  my  researches,  the 
volume  occupied  liy  the  yas  in  each  i^iarticular  case.  The  firtt 
exper'roerts  maHe  in  i>73  on  air,  shuwed  me  that  air  ur.der 
ptes^urir  1  >wcr  than  that  01  the  ainmbphcre  pofsrssex  a  fifisilivc 

OMnpteuibiiiiy,  ai.d  that  Uic  inuLer  the  pressure  the  naore  arc 


the  ^wigancM  pwaintcd  by  air  from  Boyle's  Law  {acfaaied. 
The  fiiat  appaiatns  was  ooostract'd  in  a  very  simplt  manner  s 
some  errors  might  bt  suspected,  and  this  is  wiiy  I  am  not  ca«> 
fident  of  the  readls'obtained.  I  tlieicibre  cautncted  a  second 
and  a  third  appsratns,  modilyiag  snccesnvchrnot  only  the  dteea* 
sions,  but  also  the  very  coostrnction  of  Ihe  MaUs  of  the 
appsratua.  I  then  arranged  n  fauth  apparatus,  by  meant  of 
which,  with  Michel  Kirpitcbal^  wbose  death  is  a  sensible  loas 
to  Russian  science,  I  made  nomerous  observations.  The  report 
of  these  experiments  was  given  by  me  in  1874  to  the  Russian 
Chemical  Society,  and  printed  in  the  Bullttin  of  the  St 
Petersburj;  Academy  of  Sciences.  The  experiments  themselvca 
•n  described  in  ooasideiable  detail  in  vol.  L  chap.  9,  of  my 
work  "On  the  EbMlctty  of  Gases."  It  is  impossible  to  deacri^a 
ia  an  article  the  great  number  of  particular!  which  belong  10 
these  researches  ;  we  are  limited  to  the  more  important  detaila 
which  I  have  introduced  into  this  inquiry,  as  also  into  ny  si^ 
sequent  investigations. 

Tlie  normal  metre  and  normal  kilogramme  which  I  employed 
were  compared  with  tbe  Paris  standards  at  tbe  Conseivatoire  dea 
Arts  et  MitioB  in  concert  witb  M>  Tieifa ;  their  sub-divisioos 
were  then  carefully  verified. 

I  had  to  work  a  long  time  at  the  con«tmction  of  the  baro* 
meter,  and  I  found  out  a  new  process  for  conitructiag  thisappa* 
ratns,  which  consi>ts  specially  in  terminating  the  end  of  tbo 
barometric  chamber  by  a  capillary  tu'e  lient  downwaida,  By 
meaiM  of  this  tube  it  is  poanble  to  expd  the  la>t  tiaoea  of  gaa 
which  remain  ia  the  vacanm^  nnd  thus  to  sliow  the  experiaMnit 
of  obtaining  an  absolute  vacuum,  i.e.,  to  construct  a  barametrr 
such  that  with  tbe  diminution  of  the  vo'ume  of  the  chamber  tke 
indications  do  not  wy.  Tbe  construction  of  two  barometers 
with  a  common  ehamb^  and  a  single  descending  capillary  tube 
afifords  an  easy  means  ol  obtaining  with  the  greattst  precision 
the  detensination  of  the  feeblest  tensions  in  tbe  barometric 
chamber.  It  is  only  nrce  sary  to  direct  the  telescope  of  the 
cathetomeler  to  tbe  top  of  the  column  of  mercury  in  one  of  tbe 
baromeurs  when  the  mercury  in  the  other  is  at  its  maximum 
height,  and  wImu  tbe  trolnme  of  the  vacuum  is  very  small ;  then 
pouring  oat  the  merciuy  oont^ned  in  the  other  barometer,  and 
thus  dbniflJabing  the  pressure  which  acts  upon  tbe  vaeuuai^  wo 
may  increase  its  capacity.  Then  'he  least  qnsatity  of  gas  con- 
tained in  tbe  vacuum  will  give  an  increase  ol^lieighit  in  the  ban^ 
meter  observed.  By  constructing  the  Immmatflff  witb  tbo 
sreatest  care,  and  filling  it  with  nunny  dlalilM  aeeosding  to 
Weinhold's  piooess,  it  u  possible,  as  our  mnneiaas  icsaaicbea 
wlA  IL  HemOinn  bave  proved,  to  obtain  a  perfect  lianMctBr 
requiring  no  correction  for  the  tension  of  air  winA  mny  n> 
main  in  the  vacuum.  This  rtsult  is  obtained  solely  by  meant 
of  the  capillary  tube  re'erred  to  above.  The  procefs  sho«a, 
moreover,  the  possibility  of  oooatncling  barometers  without 
boilioe  the  meroury  and  wit>  out  removing  them  from  the  po»ip 
tion  which  they  are  ultimately  to  occupy.  Here  then  is  an  an* 
doubled  improvemcat  in  tbe  constroroon  of  an  appamtoi  to 
important  as  ikt  baitaictar.  In  ft  iNnt  nunbor  or  piqpaiesl 
researches. 

Next  a  very  long  time  and  a  great  namler  of  trials  were 

necessary  in  order  to  attain  the  desired  accuraM  in  measttiirg 
heights.  I  always  employ  the  comparative  method,  conslsHog 
in  placirg  boide  the  height  to  be  measured  a  standard  metre, 
well  tried  bcfotehand  in  alt  connections.  My  normal  measures 
are  generally  in  the  form  of  tubes,  in  the  inside  of  which  is  ia* 
troduced  water  which  enabUs  me  to  appreciate  at  each  moment 
the  temperature  of  the  measure,  and  if  necessary  even  to  change 
it  Tbe  telescopts  of  all  my  cathetome'ers  are  fitted  with  micr,»> 
meter  e^e-pieces,  carefully  constructed  by  our  engineer,  M. 
Brauer,  justly  noted  for  his  long  residence  at  Pulkova,  and  fur 
the  construction  of  a  great  number  of  astronon  ical  and  magnetic 
sppaiatus.  liesides  the  central cro»s.wi(e  the  micrometer  eye- piece 
is  fitttd  with  one  movable  wire,  or  still  be  ter,  with  two  movable 
wires.  The  fixed  wires  pasiin^  by  the  optical  and  geomeirical 
centre  of  the  telescope  fitted  with  a  level  jensible  to  about  a-3*are 
directed  towards  a  point  of  tbe  objcc.  h1i  >tc  height  is  to  be  deter* 
mined.  Then  both  telescopes  fastened  to  the  same  caihetometer, 
or  belter  to  two  small  separate  catbetometcrs,  are  directed  to  the 
itormal  measure  arranged  at  the  side,  and  the  double  movable 
wire  serves  to  determine  the  distance  of  tlie  fixed  wire  from  the 
nearest  lines  of  the  normal  measure.  This  lut  is  placed  at  such 
a  distance  from  tbe  column  whose  height  is  being  determined, 
that  the  meaiure  and  the  object  may  be  distinctly  visible  without 
changing  the  position  of  tiie  eve-piece.  Evriy  v.iiiaiiijii  in  the 
pofeiiioa  of  the  ciye-pieGe  may  deimige  tbe  posuiuo  of  the  optical 
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centre  ;  Hits  is  why  latterly  I  use  exclusively  cathctometric 
tc!cscc,i;ic5,  in  which  ihe  liistancc  of  the  cyc-|)iccc  from  the  ob- 
jci-,ivc  c.Tnr.dt  undcrfjo  any  cliangc.  On  the  other  hand,  it  is  pii>- 
sible  to  move  the  liii^ttic  if  the  cathetoinctcr  iSse'.f  is  in  the  rest 
where  it  is  lixeil  :  «  hicii  is  not  seMom  ncceJsary  in  practice.  ISy 
minjj  a  con  ,i  li  ralile  majjnificr  ami  an  illuminal.ir  of  ilie  columns 
of  nicrcutv  very  tatclully  combined,  it  is  pn^sitjlp  to  observe  llie 
columns  ivith  a  iM'cciai'jn  L.irricd  to  '.honsandths  of  a  millimc'lre  ; 
so  that  ll'.c  crriif  n\  appreciating;  tlic  height  i!?rs  not  encccl 
o  Di  mm.  !  very  inc  w  ho  hai  worked  with  the  or  liniry  c.ilheto- 
mclcr-;  an'l  wlio  li.ii  ui-L.i  their  scales  for  mcasurini;;  hci^jhts,  knows 
that  the  accuracy  of  the  iiici? iin  incnt  by  means  of  sucli  ajiparatUb 
never  exceeds  mm.,  am;  that  oficn  he  makes  crrois  which 
reach  tcnihs  of  a  millm-icire.  It  is  sufneient  to  refer  to  the  v.iria- 
tioTis  of  temperature  infiliibly  due  to  the  preseucc  of  the  observer. 
In  the  construction  applied  by  me,  these  reasOIMi  IB  WCil  M 
rniny  otlicr  caui-es  uf  error,  do  not  exist  at  all. 

Ait'iough  f^  ir  ti:c  barometers  and  the  baromanometers  I  always 
use  tubes  uf  larf;e  'li.uucltr,  exceeding  1 7. md  very  often  even 
20  millimetre?,  nevcrth.cicss  I  have  lli  lUj^h!  it  proper  to  verify 
the  capillary  depression  c-f  thr-  mercury  dcpendinj^  on  various 
diameters  cf  the  lube  and  various  liei:;f.ls  of  the  meniscu*.  .\ 
very  extensive  researdi  has  been  male  in  my  lal.ioratory  by 
Mile,  (ioatkovsky,  and  the  results  which  she  has  obtained  have 
obliged  me  to  chmjje  the  data  which  wc  possess  on  the  deprtssion 
of  mercury.  I  Lite  one  example  from  many  which  are  in  my 
work  on  "  The  iiaromctric  Levelling  and  on  the  Applicaliun  of 
the  Syisotoma-  to  that  purpose.''  The  diameter  m  the  tttbt 
Ijcing  S  G06,  and  the  height  of  the  meniscus — 

0  6       0-8        i«        I -a        I '4  milHoMtre, 
the  depictnom  «!•— 

o'lte     0*33$     o'3ia     o'jSo     0*458  „ 
aumbtB  dUbiiM  Hhnb  Unw  suenlljr  adopted,  according  to 
whieh  ftr  a  keSbk  of  the  mwitoH  i  "o.  there  oaght  to  be  a 
t  of  0'4«>  far  the  diuwicr  81606. 

De  Mknoblkeff 
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OUR  AUTRONOMICAL  COLUMN 
Thb  SnsracTBDlimtA-MBScvMAL  Planbt.— M.  Leveiricr 

ktt issued  an  ephtmcris  of  positions  of  the  hypothetical  plane' 
intarior  to  Mercury,  derived  apparently  from  the  two  orbits  to 
■which  Mfarence  was  made  last  week  as  representing  the  obserra- 
tioos  «poR  whidi  the  general  fornMb  wat  fooaded,  with  equal 
pNdiiaa»  aad  If  the  ^anet  dioold  not  be  net  with  in  tnniit 
aowe  the  sun's  di>c  between  March  21  and  23,  asc  may  be 
iofM.  Levcrricr's  ephcmcris  to  examine  with  large  tele- 
the  positions  of  the  greatest  elongation  westward  in  the 
two  orbits.  The  diffiercnoei  of  light  ascensioa  and  declination 
firoB  the  VOL  aboat  Ibcie  tines  are  thus  given 


Orbit  I. 
Diir  R.A.  DifT.ded. 


Okuii  II. 
Pifi".  R./\.       Diff.  dtcl. 


March  38 

29 
30 
3« 


m. 

-38'4 
-404 

-404 
-  39  2 


-26 

-  2-6 

-  2  -8 

-  26 


m. 

-38S 
-  42  o 
-44-8 

-45-2 


2-6 

28 

29 

30 


The  observation  of  Decoppis  at  Rome  in  1839^  one  of  the  five 
vtiHKd  by  M.  Lemrier,  was  conuntuiieated  to  the  I^iBijs  Academy 
of  Sciences  on  December  16  in  the  tame  year.  It  is  thus  noticed 
in  the  Comptts  Retuhts  oflhat  sitting  :  "M.  Decuppis  announced 
that  on  October  2,  while  co:j:i[  iilr^i;  tljc  observations  wliich  he 
has  made  upon  the  spots  ol  the  sun,  saw  a  black  spot,  perfectly 
nmnd,  and  with  well-defined  contour,  which  advanced  i^Hn  the 
disc  with  rapid  aotiaiilh  10  that  it  would  hare  travened  the 
diameter  hi  about  six  hoars.  M.  Decuppis  thinks  th.-it  Ihe  ap- 
pe.irar.cc-;  w^iich  he  has  observed  can  i.inly  be  explained  by 
admitting  the  existence  of  a  new  planet.  "  The  observation  is 
npiodnoed  here,  as  it  appears  to  have  escaped  the  noCioe  of 
Hncml  witters  who  have  recently  entered  upon  tbit  aiih^et. 
Hnase  nwatiaiis    bnt  does  not  give  paiticulais. 

TlwobMrvatfal  hf  Mr.  Joi^  Stdchothnm  at  Miitdmter, 


on  Marrfi  12,  1849,  was  communicated  to  the  Literary  and 
I'hilosophical  .Society  of  that  city,  April  i,  1873,  and  will  be 
found  in  the  rrcftaUtigf,  voL  xii.  p.  105.  "  A  small  circular 
black  spot"  was  "watcted  fai  ill  fMfiM  ncnw  die  disc  for 
nearly  half  aa  hour,"  by  Mr.  .Sidebotham  Hd  Mr.  G.  C  LoMk . 
also  a  member  of  the  same  society. 

D'Arrcst'sComet.— If  thb  eotnet  It  not  detected  bcfenmoaa- 
light  interferes  in  the  mornings,  it  may  prababtybeebsanediBtlie 

middle  of  the  ensuing  month,  where  the  shy  is  very  transparent 
down  to  the  c.isleni  liotioin  ;  it  «  i;l  t!icn  rise  rather  more  than 
two  hours  before  the  sun,  and  the  intensity  of  li^ht  will  be  greater 
than  when  it  was  last  aeen  by  Prof.  Sekaddt.nt  Athens  In 
December,  1870  ;  still  lis  distance  from  the  earth  will  be  con- 
siderable (1  7).  When  theoretically  brightest,  in  May,  observa- 
tions may  lie  made  at  llic  oh-ci \  at;.!t  ie,  uf  ti;c  .Southern  hemi- 
sphere. At  the  Cape,  Melbourne,  and  Sydney,  the  comet  will 
rise  more  than  four  hours  before  the  sun  ;  the  perihelion  passage 
takes  place  on  May  la  The  foUowiiv  poaitiou  will.nfficicntlf 
indicate  its  course  aboat  that  time :— 


At  Gnitmidk  Ntm, 

R.A. 

M.p.a 

Sisl.ince  from 

h.    »i.  s. 

Karth. 

May  2 

.     23  18  16  . 

•  9* 

...  1670 

6  . 

23  32  13 

•    90  3«'9 

..  1-659 

10 

23  46   S  . 

-    »9  47  S 

...  1650 

14 

2.5  59  51  ■ 

.    89  48 

I  642 

]8  . 

0  13  28 

.    88  23-^ 

...  1635 

22 

0  20  56  . 

87  43  S 

...  1629 

26  . 

0  40  14  . 

•   «7  S-8 

...     I  "624 

The  intensity'of  light  remdns  sensibly  the'aame  dnriiq*  thn 

period.  In  August  .and  Scptetiiber  next  observations  may  be 
practicable  with  very  powcrfui  instruments,  as  the  comet  moves 
from  Taurus  into  Orion. 

AccoidiBg  to  the  elements  of  M.  Levena,  who  has 
the  investigations  on  the  molionof  D'Amttlieaniet,  1 
on  its  fust  discovery  in  the  .summer  of  1S51  by  M. 
the  dimcn.siuns  ot  the  orbit  in  1877  are  as  follow  :— 

Semi-axis  major  3*54)4 

Semi-axis  minor    ^'7565 

Semi-parameter   3*1456 

Perihelion  distance    ...  I'JlSt 

ApbcHoo  distance  5'7<S47 

Tlic  p'criod  (.if  rcvi  bitinn  in  the  ellip;c  of  1S-7  is  2434 "2  days,  or 
6  664  years  ;  it  has  been  lengthened  104  days  since  1851,  by  the 
ctTect  of  perturbotioo  from  the  action  of  Jvpiter,  the  principal 
distorbance  of  its  aotiott  bavfa^  tahen  pkce  in  the  apiing  of 
1861,  when  the  eemet  approadicd  the  planet  within  o'36  of  the 
earth's  mean  distance  from  the  sun. 

Total  Solax  Eclipses.— It  night  be  wocth  while  to  collect 
together  aad  dlscnss  the  various  notices  of  the  total  solar  ecKpaes 

of  1386,  January  I,  and  14151  June  7,  in  the  same  manner  that 
Prof,  Schiaparelli  and  M.  Cclorii  have  done  with  the  ecbpses  of 
1239  and  I24t.  The  eclipse  of  1415  in  particular  was  a  very 
notable  one  from  the  large  excess  of  the  moon's  augmented 
dhuneter  over  tte  diameter  of  the  sm;  as  Barm  de  Zack  atatei^ 

"plu&ieurs  hi-,toriens  el  prc-que  toai  !c;  r-.itrunomesen  ontpvldb'* 
lioth  edip&ts  were  total  at  .MontpclUcr,  nut  a  common  ocntmnee 
at  a  paitknhr  plaee  in  on  bteml  of  oidy  twca^aiae  yean. 

METEOROLOGICAL  NOTES 
Mkam  Atmospheric  Prcssi^rk  in  Russia  in  Euxops.-- 

A  paper  on  this  subject,  by  M.  KikalchetT,  apq; cared  some  time 
ago  in  the  Rtpertorium  Jtir  Alftivrolo^ie.  The  work  is  based  on 
monthly  averages  for  various  terms  of  years  for  thirty  placca  fal 
Russia,  to  whidi  are  added  the  avcnffet  for  thiity-three  places 
situated  in  other  parts  of  Europe.  A  valuable  part  of  the  paper 
ii  Oat  which  ghct  dw  delailf  of  the  oliiavBtlou  at  4 
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as  regards  the  error*  of  the  initniniente  employed  and  the  heights 
above  the  sea,  so  far  as  known.  The  heights  of  places  not  yet 
detenaincd  tngonometricaUy  are  approximated  to  baromctricalty 
by  ft  eompMlMMi  Hitii  other  clations  whose  heights  are  known. 
Ftora  these  data  the  monthly  and  annual  isobars  tat  each  milli- 
metre (0-039  '"ch)  are  drawn  on  thirteen  maps.  Tt  Is  to  be 
regrelle'i  that  so  much  work,  charactcri?ed  not  only  liy  general 
meeuncf,  but  alto  by  an  attention  to  minute  accuracy  of  detail 
In  eotaia  dinctioNV  can  only  be  Mgoded  as  to  a  great  esUnt 
ditoWB  away,  at  Inat  in  so  fcr  aa  lipids  tbe  inquiry  in  hand, 
vie,  the  represcntatfon  of  tbe  fiicts  of  atmospheric  presnne  in 
Russii,  as  that  j-rtssure  Ynrics  liy  latitude  and  te;iM)n,  in  their 
relation  to  coi;figura(ion  of  surface  and  the  relative  distribution 
of  land  and  water.  The  anthor  has  failed  to  see  that,  in  order 
to  gira  a  satiifwlory  aolation  of  tbia  probkn,  one  of  the  fint 
reqvirftca  is  that  tbe  olneiTatioiu  at  the  difleieirt  statioia  be  for 
the  same  terms  of  yean,  or  be  reduced  to  the  same  rnis  of  years, 
by  the  proceas  of  difTerentialion.  As  rrgArds  the  thirty  Russian 
itatiiiMb  the  ftwiages  n«  for  periods  varying  from  aevea  to  fifty 
yean,  aad  eneptfaic  LagaB  and  CatfaerincBbui];,  ao  two  idacea 
ai«  fbr  the  same  terms  of  years.  Am  lefaids  the  montbs  the 

result  of  this  ffiell'.od  of  discussion  It  £liat  un^ati-sfattorincs.t. 
Thus  at  several  places  where  the  averages  arc  only  for  a  few 
years,  they  not  unfrequently  are  very  different  from  the 
isoban  wUch  have  lieca  drawn  for  the  distrkta  whet*  Ihcy 
arc  diaated.  Stfll  ivitber,  tbe  anomakws  dirrctioos  of  several 
of  the  bobars,  aach  as  the  isobar  of  759  millimetres  for  March, 
cannot  be  accounted  for  by  the  physical  peculiarities  of  the  re- 
gion traversed  by  the  anomalous  portion  of  the  curve  ;  but  an 
eiamination  of  the  facts  suggests  that  the  aixnnalj  is  probatily 
due  to  the  simple  circumstance  that  eineptlonalfy  Ugh  or  loir 
monthly  aaaBa  of  parlicaJar  years  are  included  in  ilie  averages 
of  tome  ttatfons,  whiht  at  other  neighlsouring  stations  observa- 
lii  ns  vpcre  not  niado  during  these  exceptional  months.  The 
annual  isobars  are  necessarily  more  satisfactory.  It  may,  how- 
ever, be  aoled  that  if  allowance  be  made  for  the  correctioo  for 
giavity*  aceoidiHg  to  latitade,  which  has  bees  aBpioyed,  &  ooc^ 
nethm  whMi  fbr  several  raasoes  is  obfectfoiiabl^  tiie  aanoal 
isobars  for  Ruttia  are  substantially  the  inme  as  those  published 
by  Mr.  DochaD,  even  though  these  «cre  confessedly  a  first  ap. 
proximation,  giving  only  the  broad  features  of  the  dbtribntion 
of  atmo^eric  piewire  over  the  globe.  Much  more  is  bow 
reqalred  than  Mr,  seelilg  that  the  data  since  acquired  would 
enable  us  to  draw  the  isobars  with  a  precision  suITicient  to  show 
not  merely  ihflr  general  change  of  position  with  sca.son  arcl  laii. 
tude,  but  also  the  exact  forms  imprefsed  on  the  curvM  by  tlieir 
position  with  reference  to  large  nasMS  of  hind  and  water.  In 
■oMegtUt  preUemt  what  la  required  fkom  Kuism  are  taMes  of 
Ike  flMmthly  means  of  each  year  during  which  nb  >  rvntions  have 
l>een  made  at  each  station,  corrected  for  ins'mniei  t.il  cir>  now 
ascertained— tables,  in  short,  similar  to  ttmse  liOic  l  l  ylJr, 
Bays  Ballot  for  many  places  in  Europe,  in  the  Annadt  of  the 
Ditch  MetaMoiflgicel  IialilMo  fat  ttyo. 

Mbteorolck.v  01  MAifRiTius— The  Maurilius  Melearo^ 
h%ieii  IttsmOt  and  MatorohgUtd  Rtpcrtt  for  1874  and  1875, 
have  been  received,  whidi  are  deserving  of  special  notice  from 
the  increased  vi^iMtr  and  cffiricrLv  ',v:'h  which  they  show  meteo- 
toloyical  research  to  be  [irnsccutcd  in  that  pait  of  the  globe. 
In  addition  to  the  usual  elaborate  summaries,  the  Rfmlls  U.x 
1875  contain  a  noteworthy  addition  in  the  form  of  two  Tables, 
one  givfaig  the  hourly  BMana  of  the  atBaospheric  pressure  of  the 
months  during  1875  deduced  from  the  batograph  curves,  and  the 
other  the  same  means  from  the  term-day  observations  mule  at  the 
observatory  from  1S53  to  1871.  Tablcsjhowing  the  hourly  read- 
ings for  each  day  were  prepared  bat  are  notprinted  in  rhtRtsti/is. 
If  this  be  due  to  want  of  fuada  to  awet  theet^Mae  of  peiblication 
ft  U  to  be  hoped  thai  the  dillicalty  will  he  got  over  iBaeitp«l» 


licalion,  on  account  of  the  great  value  of  such  hofirly  readings  in 
many  meteurulo;^icul  iminiiics,  but  more  parlioil.ir'y  m  cnuiec- 
lion  with  the  gales  and  hunicanes  of  the  Indian  Ocean,  wh'ch 
are  so  oaieAtUy  detailed  by  Dr.  Uddmm  hi  the  Itauiu.  The 
examination  of  these  readings  and  the  hourly  obiia  saliwil  of  the 
wind  could  not  fail  to  suggest  conclusions  of  the  utmost  value  ill 
their  bearings  on  systems  of  storm  warTiin;;5  f  ir  tr.ii  .cal  countries 
such  as  we  recently  sketched  in  Naturii  (vol.  xv.  p.  261)  for  tbe 
BayofBengaL  Inthe^immif  ^(t^fori87S,  it  is  statedin  the 
cooiaeof  a  discossiaa  eo  mmpota  and  rainfall,  thakahmthe 
photobeliograph  has  Iwen  In  use  at  the  Observatory  the  tunspota 
have  been  compare^l  with  the  daily  weather,  and  that,  so  far  as 
the  obf^ervations  have  gone,  the'  results  are  in  conformity  with 
those  for  longer  periods,  both  the  rainfall  and  the  velocity  of  Qie 
wuid  having  been  greater  whco  the  spots  ware  asoak  auBenua. 
Thb  inacBse  of  tbe  velocity  of  tlie  wind  with  an  increaaeof  * 
sumpots  is  a  point  of  first  importance  when  viewed  in  connection 
with  Mr.  Lockjer's  suggestion  that  increased  sunspot  area  im- 
plies increased  aohrsediation,  with  Mr.  BUnford's  confirmation 
of  this  idea  Ikon  an  eaaminatioB  of  the  result*  of  tbe  solar  radi- 
a6oB  themtometeia  in  India,  and  witt  the  teralt  artived  at  liy 
Mr.  ("'cment  I  cy,  showinj;  that  with  like  condi'ions  of  pressure 
it4c  wind's  velocity  is  greatest  dunng  those  montbs  of  the  year 
when  temperature  is  highesL 

£xri«ftiNG  Balloons  iw  ItanoioLOGicAL  Pvkkmes.— 
Since  the  tjeginning  of  February,  M.  Secretan,  tiie  optidaa  of 

the  Pont-ncuf,  in  Paris,  has  been  sending  up  regularly  everyday 
at  noon  small  exploring  balloons  for  the  pur^iose  of  ascertaining 
the  direction  of  the  several  streams  ofair  and  the  height  of  clouds. 
Hie  results  are  daily  published  in  the  /Wiif  MonUmr.  The 
ImHoohs  are  given  giatnitonsly  by  the  Grand  M^oaSmimlMmnf 

and  ari'  of  india-rubbrr  tilled  \v:;h  jiurc  hydroijCII,  TIlO  diailie* 
tcr  is  ninety  centimetres.  M.  de  Fonvitlic  finds  by  calculation 
and  by  several  experiment*,  that  the  mean  velocity  of  elevation  is 
about  four  mctrea  per  aeooBd,  Hence  to  obtain  the  altitude  0| 
the  donda  it  is  suAeieot  to  obaetve  the  halhMm  with  an  opera, 
glasy,  to  count  the  number  of  seconds  ncccsi:iry  to  l  i-c  sight 
of  it  owing  to  the  opacity  of  the  clouds,  and  to  multiply  the 
number  of  seconds  by  four.  It  was  found  that  the  altitude  of 
clouds  varica  from  400  to  800  metres,  ^and  prospecta  of  fair 
weaAeraietnereaaed  tai  proportion  to  dieelcfaiienofclonda; 

The  clouds  follow  the  direction  of  an  aerial  stream  in  which 
they  are  wholly  icnmer5ed,  and  are  not  placed,  as  has  Incti 
rejieatedly  stated,  at  tlie  L-urface  of  separation.  The  diiectiun  of 
the  air  for  tbe  first  100  metres  is  almost  always  very  unccitain 
and  varict  aeeoidfaig  to  nnhnown  causea.  TUa  shows  Oat 
anemometers  give  every  poor  idea  not  only  of  the  velocity 
but  also  of  the  direction  of  prevailing  windy,  and  that  no  real 

pro^jreM  is  to  be  expected  in  the  knowleil^e  i  f  ilii.j-'  lieric 
calmlation  as  long  as  meteorologists  confine  tbemscWes  to 
taking  into  aoooual  Bnemometrical  observatlooa.  Vciy  often 
two  different  streams  of  air  are  observed,  the  lower  one  ejclend* 
ing  from  100  to  200  or  300  metres ;  under  these  circnmstancea 
the  we.ither  seems  to  be  particularly  uncertain  .and  unsettled. 
Meteorologists,  we  think,  might  make  use  of  this-  method  of 
observation  with  great  advantage. 


BIOLOGICAL  NOTES 

\  CHVTRIOlltM   WITH  TbUE  REPRODUCTION.— Botanist* 

are  indebted  to  Dr.  L.  Nowahowshi  for  a  memoir  oa.F»lyfMa- 
£ut  fuff/ena,  in  which  they  will  find  leeoidcd  Ibr  the  first  time 
the  whole  life-hi»tory  of  one  of  the  most  interesting  of  thef,roup 
of  vegetable  parasites  known  as  Chytridia.  First  described  in 
1855  by  Bail,  who  was  a  pupil  at  Breslan  of  the  illustrious  F. 
Cohn,  this  species  haa  now  had  all  the  mysteries  of  its  litis 
cleared  up  by  the  Itmrclni  «f  MoMdwwski,  studying  nt  the 
aanw  university  and  nnder  the  'same  UMatcr.  The  .Eu^leme  on 
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which  it  is  paraiitie  will  be  mil  known  to  aicBOtcopictt  u  a 
gioup  of  flagellBte  InfosoriB,  at  one  tine  fiiaad  u  fiedjr-mfan- 

BUCg  foiins,  3n<l  st  another  passing  inio  a  resting  stage.  It  il  at 
this  period  of  their  existence  that  the  Polyphagus  attacks  them. 
The  ailinte  spores  are  furnished  with  four  or  more  delicate  fila- 
BMOlit  whidpn^ectfrantkebodjroftlieipoiiQsUlwmiri.  One 
or  more  of  these  ioob  omnes  into  coittaet  with  «  Euglcna, 

bores  lhriji::;h  i's  intr;.un:f i;',  and  pcnirtrates  into  its  protn- 
pbamic  contents  ;  it  now  becomes  a  haustorium,  increases  in 
ibc^  often  sends  off  other  filaments,  which  go  on  the  leaich  for 
Other  ipecimens  of  Euglenx  j  in  Um  acaawbile  the  body  of  the 
spore  grows  apace,  and,  if  its  hMrtoru  be  only  fairly  snccessftd 
in  ca'cbinK  T-uglen.T,  socn  ir.criascs  to  considerable  (microscopi- 
cal) dimensiocs,  and  in  coarse  develops  into  a  pro-sporangium. 
NcxtaUttle  bladder- like  projecUon  is  seen  slowly  forcing  its 
way  out  from  this  latter,  and  at  last  becomes  developed  into  a 
zoospurangium,  from  which  in  time  istne  the  dood  of  aoosporcs, 
and  so  after  a  well-known  fashion  the  vegetative' development  of 
this  parasite  is  carried  on.  The  presence  of  a  true  repro- 
duction is,  however,  the  great  fact  in  the  memoir.  Among 

the.  ioditridnala  of  Polypbagu*  developing  in  tbo  inler- 
spaeei  of  fho  dead  Caglenie  will  be  feond  A*»  Ibnnt ; 

bne  larger  than  the  other,  and  generally  spherical  in 
shape,  is  the  female  [  lani ;  the  other,  small  and  more  or  leae 
club-shaped,  is  the  male  i>l3nt.  From  the  former  there  is  a  tulie* 
like  pndooiEition  whidh  paaca  into  a  hautorium;  fram  fhn 
latter  there  are  sereral  kanitoria ;  these  fcmaln  fhreadOtke  tf 
tlity  tnci  r.r.icr  r  i  I'uglcnx,  or  enlarge  when  they  do.  The5e  two 
ooicellular  [ilanis  then  conjugate,  but  alter  a  somewhat  strange 
and  novel  manm  r.  1  he  protoplasmic  contents  of  the  female 
plant  pngcct  through  an  opening  in  the  cell  mU,  ComlBg  ilowl/ 
an  oval  mm  (gonosphcre),  wldi  the  which  a  baailoifam  fhwi 
a  r.eighbouiing  m.-ile  plant,  coming  into  contact,  there  is  a  co- 
mingling  of  the  contents  of  the  two  plants,  and  thereby  a  zygo- 
■poire  is  produced ;  sometimes  the&e  have  a  qnite  smooth  covering, 
at  other  times  they  are  roa£h,  with  minute  prickles.  After  a  little 
rest  the  zygospore  develops  a  zocsj^oran^ium,  from  which  issue 
swarni  :  i  nn-^i  and  the  cycle  i-s  complete.  \s  the  rc.  ult  of  these 
investigations,  the  author  would  place  the  Cbylcidia  forms  in  the 
group  of  the  Siphoinycetca.  It  « ill  be  ubserred  that  though  the 
whole  contents  of  two  oelb  go  to  form  the  xygoepore^  yet  that  the 
difference  in  the  aiie  of  these  ceilt  is  very  marked,  smd  that  the 
behaviour  oi  the  gyn<i.'citl  cell  reminds  one  of  what  takes  place  in 
an  oospore.  (Cohn's  Beitra^t  tur  Bioi,  der  Pflanzen,  Bd.  iL 
Melts,  1S7&) 

CKYrror.ASiKj  Fi.iii;.\  oi-  KfislA.  -  We  notice  llie  appearance 
of  the  firit  fasciculus  of  an  important  Russian  work,  by  M. 
Sredinsky,  being  a  Catalogue  of  Russian  Cryptogams.  The 
work  will  be  divided  into  five  parts :  Vascular  Cryptogams, 
Mnsci,  Lichens,  Kun^i,  Cliaracex,  and  -Mgre,  each  part  to  appear 
in  several  sep.iratc  fAsdculci.  The  fast  fasciculus  is  a  description 
of  the  Vascular  Cryptogams  of  Southern  Russia,  Transcaucasia, 
and  the  neighbourhood  of  St.  Petersburg.  Much  valuable  mate- 
rial, collected  by  Rossiaa  botanisti,  is  already,  in  the  hands  of 
the  author,  and  many  members  of  the  St  Petersburg  Sode^  of 
N.i'.ui.J.uts  have  pro;niicil  to  supply  him  with  aneb  addittonal 
material  for  Iiis  valuable  work. 

ALOff  or  THB  Gvtr  op  FtNtANn— At  flia  htt  meeting, 

Febniaiy  28,  of  the  St.  rctcrshurd  Society  of  Naturalist*,  M. 
Gobi  made  an  interesting  communication  on  the  Algx  of  the 
Gulf  of  Finland.  They  arc  not  numerous  and  have  ""'gnrtml  fiom 
the  Atlantic  Ocean.  Towards  the  east  the  red  AlgB  beooon  me, 
and  all  dininish  in  nsmber  and  sise.  It  mot  be  observed  aho 
that  ti.e  re  J  Alg.v  of  the  (lulf  of  Finland  have  aim  •  nothing  in 
common  witli  those  of  the  White  Sea,  which  circumstance  is  an 
argument  against  the  existence  of  a  former  communication 
between  the  Baitis  and  the  While  Sea  advocated  by  aomn 


geologists,  fant  moie  and  more  diwvwinfiinaBciwI  by  the  latest 
exploratfoas.   Describing  in  detail  the  most  irapoilant  foms  of 

red  Alga?  of  the  Gulf  of  Finland,  M,  Gobi  cxhil  itet!  a  complete 
collection  of  them,  together  with  a  series  of  drawings  and  of 

Botanical  Gbot.rapiiy  of  Susha.— The  seventh  volnme 
of  the  Mtmoirs  of  the  St.  Pelefsbng  Society  of  Naturalists 
contains  a  most  valuable  contribution  to  the  botanical  ge<.>graphy 
of  Roasia,  by  M.  Gobi,  "On  the  Influence  of  the  Valdai- 
platean  «n  the  Geographical  ZXstcibntiea  of  Plants,  with  a 
Sketch  of  the  Flom  of  th}  Western  Part  of  Novgorod  Govern- 
ment** The  author  begins  with  a  detailed  description  of  the 
orography  of  the  region,  of  its  ilu^ical  structure,  it,  oi:  :iivJ 
subsoil,  its  marshes,  lakes,  &c.,  and  deals  at  length  with  the 
dinale  of  the  country.  Further,  aAer  a  review  of  former 
botanical  works  dealing  with  the  same  region,  he  gives  a  list  of 
plants  growing  on  the  plateau  (615  Phanerogams).  The  fourth 
cli.i]);!  r  -..^  devoted  to  a  delineation  of  the  vax.w  topogiaphico- 
liotanical  subdivisions  of  the  flora ;  and  the  fifth  is  a  detailed 
discussion  of  the  reUtions  casting  between  the  flora  of  the 
plateau  and  those  of  neighbouring  tnda.  Aiker  some  general 
remarks  the  author  traces  here  the  houndsries  of  the  regions 
occupied  by  about  fifty  plants,  which  lioundary-lines  run  cither 
across  the  plateau  or  along  its  slopes.  The  intrusion  of  these 
pbmU  bam  tbo  Mfltb,  north-east,  and  sooth  is  gmpUeatty  shown 
on  thne  mapn  neeompanying  the  paper. 


NOTES 

Wk  understand  that  the  Council  of  the  new  University 
CoU^ga^  Btiitdl,  intend  shortly  to  appoint  a  Principal  of  the 
Cdl^l  We  presume  that  the  claims  of  sdenoe  wUl  be  wdl 
considered  in  the  appointment,  as  the  movement  to  whiA  the 
college  owes  its  crigin  took  its  ri.ic  in  the  desire  to  found  a  school 
of  science  (or  the  West  of  England  and  South  Wales.  In  the 
interests  of  the  higher  scientific  and  literary  education,  we  hope 
that  the  Conned  may  be  successful  in  socndng  the  servicet  of  an 
eminent  man  for  so  important  a  poet 

At  the  monthly  meeting  of  the  Council  of  the  University 
CoU^  of  Wales,  one  of  the  governors  present  esprcsied  hia 
intentton  to  give  aoo/.  a  year  Ibr  three  years,  to  be  appBed  In 
such  form  as  the  Council  m.iy  deem  best  in  connection  with  (hs 
college  for  the  encouragement  of  scientific  agiicuiturc. 

TiiK  President  and  Fellows  of  the  Chemical  Society  dined 
togsthcr  at  Willis's  Rooms  on  Tuesday  ercaing,  tb«  compaay 
mmbcriog  about  mo,  and  including  some  of  the  most  distin- 
gidlhed  names'in  science.  Prof.  Huxley,  in  res]>onding  to  the 
toast  of  the  Learned  Societies,  pointed  out  that  most  of  the 
younger  London  scientific  societies  are  off&haotSb  0"  "bud^"  of 
the  Royal  Society  \  the  latter,  he  maintained,  now  man  duo  at 
any  other  time,  needed  sympathy  and  support.  ProC  Hnxley 
alluded  with  some  humour  to  the  extraordinary  claims  put  in  by 
some  applicants  fur  a  share  of  the  government  grant,  one  gentle* 
man  alone  having  asked  for  3,000/.  out  of  the  4,000/'.  Some  of 
the  appUcanta  itminde^  bim  of  the  Irishman  who  requested 
government  to  give  him  an  appointment  in  any  capacity  in 
Church,  Army,  Navy,  or  Civil  Service,  his  sole  qualifications, 
the  applicant  confessed,  being  an  inexhaustible  fiind  of  animal 
spirilaand  a  keen  aenat  of  hnoMnnr. 

An  influential  meeting  was  held  at  the  Mansion  House  on 
Tuesday  in  support  of  the  erection  of  an  Imperial  Museum  for 
India  and  the  Colonies,  to  which  scheme  we  have  alieady  re- 
ferred in  detaiL  The  proposal  met  with  the  warm  approval  of 
ftamaatbig^aaditwaa  itsolvcd  that  steps  should  be  uken  to 
mora  In  the  matter,  and  have  a  building  erected  on  the  Thamca 
Embankment,  on  the  site  of  the  now  demolished  Fife  Home. 

The  Morning  Po:t  of  March  15  contains  an  article  on  the 
pment  stale  of  the  Loon  CoUectkin  of  Sdestific  Appaiatuit  and 
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enumeratn  a  anaitMr  of  ooJkctioM  tint  liter  the  noimil  of 
fereign  loan*  sHTl  renrtin  to  fbnn  tte  MidctN  of  •  pennaocDt 

mQWDm.  I'  pnints  out  that  though  the  galleries  hnve  hni  to  be 
cloicd  in  consequence  of  packing,  the  lectures  hive  kept  op  the 
coBtiaaity  of  the  scheme,  aad  the  apparatus  forming  tteNl||ect  of 
the  lectnres  have  been  braogbt  into  the  kcture  theatre  H  wealed. 
Itadda,  "  Thexeeceau  a  Mr  probability  that  the  aodcw  of  Oe 

TlfF.  obstacles  hitherto  prr<:entccl  to  the  rr.etlical  cAKltion  of 
women  in  England  appear  suddenly  to  have  collapsed.  The 
enabling  Act  of  last  aesaion,  introduced  by  the  Right  Hon. 
RukU  Gonej,  which  penaitted  any  HcewiDg  body  to  cxaoune 
women  for  te  diplomaa,  wai  fint  of  aD  aoeepted  by  fhe  Queen's 
University  for  Ireland  and  tbe  Royal  College  of  Pliysician<i  for 
Dublin.  The  example  of  these  bodies  has  been  spe€<iily  followed 
bgrthe  University  of  Loodoil.  At  a  focent  meeting  the  Senate 
reraised  Usdeci^oa  of  two  yean  ago^  aad  decided,  bya  majority 
of  Ibartcen  to  el^t,  to  admit  women  to  Its  medical  degrees. 
Amoni;  the  mainrity  are  found  the  namcrs  of  two  of  the  most 
eminent  medical  men  in  London,  who  supported  the  motion  on 
thefnMndthiitit  was  the  dmy  of  the  University  to  give  effect  to 
the  leMdntiaa  anhed  at  by  the  Medical  Coundl  and  by  Parlk- 
ncBt,  Oat  women  sboidd  not  be  debarred  from  entering  the  pro- 
fission.  Since  the  m»triculation  examitialinn  is  the  sole  .ivcnue 
to  all  degrees  in  the  University,  this  examination  is  now 
thrown  open  to  women  who  ptSKBt  ilnjaistlves  with  the  inten- 
tion of  following  it  np  by  •  couee  of  medical  stndies.  All 
these  eooeesniaas  to  the  friends  of  the  medical  edoeatlon  of 
women  were,  however,  but  barren  victories  a»  long  as  the  hos- 
pitals c!o«ed  their  doors  against  the  admission  of  female  students 
lo  clinical  instruction.  Every  hospital  in  London  to  which  a 
nodical  school  ia  alvesdy  attached  haa  refused  this  pemission ; 
aad  one  chance  only  remained.  The  Royal  Free  Hospital  in 
Gray's  Ian  Road  Is  a  general  hospital  containing  the  miud- 
mum  number  of  beds  required  by  any  licensing  body,  and  free 
from  the  difhculty  of  having  already  attached  to  it  a  school  of 
nak  stodcnts.   At  the  of  the  London  School  of  Uedi- 

dne  for  Women,  As  snlijeet  was  last  week  hroo^  befiwe  the 
Gnvernin;;  Body  of  this  hospit.al,  and  a  resolution  was  anani- 
mously  passed  that,  since  they  were  the  only  body  in  London  in 
a  position  to  grant  this  privilege,  it  was  their  duty  to  throw  opn 
their  hcqpital  to  female  stndents.  This  dedsioi^  doe  maioly  to 
the  untiring  ewrtiom  of  the  TrcaiBief  to  tte  tendon  Sdiool  of 
Medicine  for  Women  in  Henrietta  Street,  Brunswick  Square, 
the  Right  Hon.  J.  Stansfeld,  M.P.,  has  only  come  just  in  lime 
to  psevcnt  the  breaking  np  of  that  institution.  The  executive 
coBBitteeof  that  school,  at  wluch  regular  oouMt  of  leetuesin 
the  whole  cnrrlealnB  of  medical  study  have  now  been  given  for 
three  years,  had  delemiined  that,  unless  they  could,  before  the 
close  of  this  winter  session,  announced  to  the  students  that  there 
was  a  prospect  of  solving  the  hospital  difficulty  in  London,  they 
must  close  the  school  in  the  sommer,  and  lecommend  the  ttu> 
dents  to  go  abroad  for  their  dfarieal  studies.  The  whiter  aenhm 
doses  next  week,  .^nd  it  was  only  last  Saturday  that  the  an- 
noimcement  was  made,  in  consequence  of  the  decision  of  the 
Governing  Body  of  the  Royal  Free  HoRpital,  arrived  at  the  pre- 
ceding Wednesday.  For  tlae  purpoee  of  making  dm  neoeanij 
anangementBi  the  Medical  Sdiool  tot  ^KTomen  has  entered  Into 

hea\'y  rnc^igcmcnts  of  a  pecuniary  nature,  to  enable  them  to 
fullil  whicli  they  will  require  the  liberal  support  of  the  friends  of 
the  movement.  With  regard  to  the  University  of  London,  it  is 
felt  that  the  present  poiitioB  of  admitting  women  to  its  medical 
degrees  only,  and  to  ao  eOen,  is  not  one  that  can  be  per- 
manently sustained  ;  but  any  further  extension  of  its  privileges 
can  only  be  effected  by  n  new  charter,  or  by  aa  enabling  Act 
•imilsr  to  Oat  «C  last  asarioa,  iVpUeaUe  to  an  dagreaa. 

Paop.  OAuaoD  coavleted  on  Tnesdiv  Ua  comn  of  lee> 


tures  at  the  Royal  Institution  on  "The  Human  Fonsk  its 
Stradne  in  Rdation  to  its  Contour."  Although  some  of  dw 

lectures  have  consisted  of  anatomical  details,  illustrated  UriHt 
diagrams  prepared  for  a  medical  school,  the  attendances  hasw 
been  large  in  comparison  with  those  of  other  Royal  InsUttttiaa 
eounes^  aadladieshaveCmmedinontliaaahalf  of  tbeaadienceiL 
Ptof.  Ounod's  object  was  to  desetibe  the  parts  at  Hie  stiuctuie 
of  the  body  which  affect  the  contour  in  such  natural  attitudes 
are  commonly  portrayed  in  works  of  art.  Several  ingenions 
working  models  to  illustrate  the  action  of  ^WlTtltt  paits  of  the 
body  wn«  devised  especially  for  these  lecturef,  and  a  colomal 
wooda  awdd  of  a  diaartienlatod  human  Aekton  was  also 
ipfrially  iHupuiad. 

M.  Waddington  has  appointed  M.  Maindron  a  Chevalier  of 
the  Legion  of  Honour  for  services  rendered  to  science  in  the 
capacity  of  secretary  of  the  French  Transit  of  Venus  Commis- 
sion. A  new  volume  will  be  usued  veiy  shortly  by  the  French 
Aesdeay. 

Tung  [  ATE  of  soda  has  been",  much  talked  about  lately  u 
valnabli^  when  mixed  with  oidinaiy  starch,  for  rendering  aaualia 
drcssas  mHnHanwnable.  Prof.  Gbidstone  and  Dr.  Alder  Wright 
have  both  brought  it  before  audiences  at  the  Royal  Institution, 
Dr.  Wright  showing  its  ei&cacy  by  having  a  muslin  dress  so  pre- 
pared for  one  of  his  assistants  to  wear,  ia  which  he  walked  about 
over  ianeai  la  repeating  the  demonstration  in  the  oourae  of  a 
lecture  at  South  Kensington,  on  Saturday  evening,  it  was  forti^ 
nate  tha'  Dr.  Wright  had  the  dress  placed  on  a  dummy  instead 
of  being  worn  by  an  assistant,  for  no  sooner  was  a  light  applied 
to  it  than  it  biased  np  and  was  consumed.  Why  this  happcaad 
could  not  be  explained,  as  it  is  believed  no  mistake  had  been 
made  in  the  preparation.  No  doubt  the  eiact  conditions  under 
which  the  tuqgMala  Is  rdiabfe  will  be  a  aafaiect  frir  findMr 
investigation. 

M.  Reoisr,  barumctcr  maker  to  the  French  Association  for 
the  Advancement  of  Science,  has  devised  a  barometer  for  warn* 
ii^  miaeni  wfa«a  the  atmospheric  piemm  is  undergoing  a  snddca 
dqpieidon  10  that  they  may  be  on  Ocir  gaard  n^bst  lire-4amp 

explosion. 

RuKAi.  metcorolcgy  is  progressing  rapidly  in  France.  No 
fewer  than  joo  pafMies  reodve  by  tdegiaph  daily  wairungs  from 

the  observatory.  The  telegr.ims  summarising  the  rcailings  taken 
at  seven  or  eight  o'clock  in  the  morning  (local  time)  from  Con- 
stantinople to  Valentia,  anive  daily  at  two  o'clock  in  each 
parish  in  connection  with  the  observatory.  The  number  of 
parishes  li  betag  daily  iacrcased. 

EvKKTOm  kaows  that  the  aneroid  barometer  is  composed  at 
a  metallic  boa  aduMsted  of  air  and  kept  in  a  State  of  tension  by 
aa  Interior  iptfng.  A  Fmcih  optidua  has  caaodvud  tha  idea  of 
sut.iiituting  for  the  tgdog  a  wei^  attached  to  the  eatarior  by  a 

hook  underneath. 

IH  a  fbieiUe  artldeia  the  C^jtrgmt,  fbr  JaBuary93,it  is 

shown  how  much  service  could  be  done  to  farmers  and  others  by 
gi\Tng  them  timely  warning  of  .af  jiroackiug  uniavourablc  weather. 
Such  warning  can  only  be  based  on  extensive  and  carefully  collected 
data,  involving  work  which  cannot  be  done  for  nothing.  The 
./f  ttievefiira^  Teaaonabty  wges  that  It  ii  die  datj  of  die  Oq^ 
Parliament  to  provide  the  menns  of  carrjdug  oa  WOdt  thatwwdd 
undoubtedly  beneht  the  whole  colony. 

SsTiH  wamfaigi  have  beca  seat  to  Europe  by  the  MeCeoro- 

log;ieal  Ofhce  est.ibli$hed  by  the  AVrc  )'cr.!:  Hn.iLi,  sine  -  the 
end  of  February.  Six  of  the  predicted  storms  were  felt  in  I'aris, 
havhig  crossed  the  AtlsBlk  with  a  vdodlj  SoaMltet  lOM  diaa 
had  been  anticipated. 

A  BRIGHT  violet  meteor  was  observed  at  St.  Etienne  on 
MaidiiiattwD^dockfai  the  aMnndi^ iaibeaoathempaitof 
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fh«  koriion.  It  wu  trarellti^  irltll  gmtvdodtj 

No  detoutioa  wu  beitrd. 


to 


Tr  ii  stated  that  on  tiie  5th  tnitaat  a  ntber  wi«fe  etHlK|tn1ce 

was  felt  in  the  districts  of  Ilalhliack,  Lcrblick,  lio  larnc,  .md 
Skollersha,  in  the  county  of  Nerike,  Sweden,  a  distance  of  about 
ten  English  miles.  Tlie  tbccks  were  itrong  eoough  to  shake 
the  luMuet  ud  make  china  and  eren  heavier  ob}ccta  tumble 
down.  The  eaitliqaake  wat  abo  fidt  In  the  Provfnee  of  Otter> 
gi-'.hn  !.  Ii  is  stated  also  that  the  island  of  M  ill  \\\%  deL-ii  visile. 1 
by  on  earthquake,  which,  although  it  lasted  only  a  minule, 

)  cownoiion  ia  tin  Wwrii 


TU  Sedgwick  Prixe  E<i5ay»  must  be  sent  in  to  the  Kegistrary 
on  or  before  Uctdber  i,  iS-;y!,  nut  as  stated  in  last  wcck'a 
NaTIJRI  (p.  439)  on  or  bcTurc  Oct.ibcr  |,  tSSO,  The  awifd  b 
to  be  made  in  the  I-tnt  Term,  18S0. 

At  the  meeting  of  the  Swedish  Academy  on  February  14, 
Prof.  Nordenskjold  read  a  p»per  by  Dr.  Kjclman,  oa  "Tbe 
Algae  of  tbe  Kara  Sea,"  from  w^ikfa  U  a(>pean  that  the  sea, 
coottary  to  ennent  opfmon,  is  fidl  of  algac,  whieh  sometimes 

attain  gi^jantic  sizes.  The  professor  exhibi'etl  .ulso  photi>graphic 
views  of  gl.icicri  of  the  interior  of  Greenland,  taken  in  1870^ 
by  M.  Berggion.  They  are  (rue  representatioM  Of  fiewi  of  tbe 
glacial  peiiod  now  prevailing  in  Greenland. 

The  Siivi'u^lm  llai^laJd  states  that  recently  I'rof  Nordcn- 
skjdld  and  the  companions  of  his  Wsx  travel,  Messrs.  Kjdnmn 
LnndstxdaB,  Tribom,  Stucksbeig,  and  Theel,  as  well  as  Mr 
Okcar  Didtsait,  were  enterlaiiicd  bjrthe  King  of  Sweden  at 
dinner,  where  the  qae<ition  as  to  Prof.  Nordenslc'nLl's  i  \t  r- 
ditijn  in  1S7S  w.is  discussal.  The  king  promiscil  to  |4acc  at 
ProC  Nordctiskjul  I's  (!i'>posal  the  steamer  .^o/^/a  on  the  same 
tetau  as  in  i86ii,aad  tbe  pecuniarf  meana  for  tbe  expeditioa  are 
pcombed  \/f  BCf*  OlcbsoiL   Tbe  eKpedltbm  pfoposcs  to  explore 

the  .Arctic  Orcin  c.-i>t  of  the  Vcnhsel  as  far  as  IJchring's  Strait. 
Some  Kus&.an  naturalists  have  applied  to  Prof.  Nordeoskjold  to 
be  peradUed  to  labe  pert  in  the  opknatiau. 

Prof.  Aiii.'JUIst  and  students  Bohm  and  Bei^roth  started  on 
February  24  from  HeUingfors  on  their  ethnographical  journey  to 
the  Boatli  of  the  Obi  (Natob^  voL  jr.,  p. 


At  the  la>*  iiiccting  ii(  the  St.  Pttcrsburi^  Socitty  of  Natu- 
I  tbe  programme  of  a  botanical  exconion  to  the  Fergana 
I  ant  tte  Pamir  plateau,  to  l>e  uodertabcB  tlUs  jear  bjr 

M.  Smltnof,  was  distussed  and  agreed  to. 

Wb  regiet  to  notice  tbedeatb  of  Admiral  Sir  Edward  fielchei' 
whew  name  is  so  wdt  baown  ia  coanectlaa  wiA  the  Aretie 

ex[  !  iration  if  .ibout  a  generation  aga  Sir  Edward  wa?  in  his 
scvcnty-i'.iiith  ir,  and  l»egan  his  naval  career  sixty-sLx  years 
ago.  Me  diJ  .1  |;ie.i'.  amount  of  surveying  work  in  various  part« 
of  the  world.  lie  had  almost  retired  from  active  work  when,  in 
ftSSibewasscatoiitiacoaimand  of  one  of  the  eapeditioas  ia 
search  of  Sir  John  Franklin.  Altboagh  the  search  was 
ces^^ful,  and  the  vessel  had  to  be  abandoned  in  1854,  tbe 
then  done  by  Sir  Edward  lielcher  was  saificiait  to  uto  forbia  a 
worthy  place  among  Arctic  heroes. 

We  notice  in  the  seventh  volume  of  the  Mi  twin  oi  the  .St. 
Pctersbai^  Society  of  Naturalists  a  paper,  by  M .  Alenitzin,  on 
tbe  esistCBoe,  la  tbe  Aialo>Casptan  region,  of  a  rise  of  land  in  a 
dbeelioa  ftora  sontb-cast  to  aortb-west^  and  oa  tbe  caascs  of  the 

chsn-c  of  bed  (if  ;!iL-  .\tn;i-1aiya.  Combining  some  observations 
relative  to  the  str  ucture  r  l  the  »horcs  of  lakes  Aral  and  Balkhash, 
the  author  proves  that  the  .^outh-ea^tcm  shores  of  both  lakes  liivc, 
daring  the  fecentg^logical  period,  been  ruing;  and  he  exp'ains  by 
this  eireumstanee  the  npid  andeiiataiag  by  the  Amu  of  its  right 
bank,  at  the  point  where  the  river  turned  in  former  times  shatply 
to  the  west.    This  undermining,  assisted  bf  a  relative  riling  «>f  | 


the  upper  parts  of  the  river,  resulted  in  an  excavation  of  a  bed 
directed  to  the  north.  Whatever  may  be  thouj^ht  of  liLs  theories 
the  reader  will  find  in  M.  Alenitzin's  paper  interesting  informa- 
tion on  tbe  stnictoie  of  the  shores  of  both  Centnd  Asian  interior 
seas^ 

The  same  volume  contaijis  an  irltcrc^tin^J  note,  by  Prof. 
F^filabtoff,  on  the  diluvial  deposits  in  Kicff  and  Poltava  gorera- 
mcati^  coalidaiBg  tbe  geaeral  resatta  atthed  at  by  fha  aalhor 
during  bis  maaf  yews'  explorations,  th«  details  of  which  will  be 
found  in  the  Mtmtiri  of  the  Kharbof  Sodetj  of  NaturalisU  for 
1874. 

The  latest  aews  reeeived  by  tbe  St  Petersburg  Geo^r^hioal 
Society  ftom  M.  Pottnin,  aaaoonees  that  the  expeditioa  was 
stopyc'l  at  Khobdo  by  the  airiial  of  winter.  The  proposed 
further  route  of  the  expedition  Is  acro>s  the  great  ridge  which 
runs  between  the  Altai  and  the  Khan^  ii,  1  ut  the  masses  of  snow 
which  nsnallyaeeaiBabUed  in  tbe  mouatain-fiasieB  sontb  of  the 
Djabgan  River  made  aay  farther  advaaee  dnrtog  winter  impos- 
sible. Staying  at  Khnbdo  the  cxpediti:jn  will  make  many  im- 
portant ethnographical  observations,  and  collect  inform-ition  as 
to  the  trade  of  this  p'acc.  -V"!  to  Col.  PrjevaUky,  no  news  has 
been  received  Crom  him,  and  probably  will  not  for  a  long  time. 
IaNonmbcrbewaaatKoiieb,oBbiswayto  Lflli»Bor,  eatering 
tbtu  on  a  conntiy  wbicb  has  no  communication  with  Russia. 
News  amy  be  expected  oaly  when  he  returns  to  Kuldsba,  before 
undertaUag  Us  Joniaif  to  TUbat> 

The  secxetary  of  the  St  Petersboig  Geogmpbical  Sodc^ 

annoances  the  return  to  the  capital  of  M.  Wojeikoff  from  his 
meteorologic.tl  jivuney  round  the  world.  The  counlrits  he 
visited  last  were  India,  Java,  and  Japan.  The  visit  to  Japan 
was  cipedally  kteresting,  as  M.  Wojeikoff  made 
tola  a  pMt  of  the  iatetior  aever  visited  beim  by  ] 
collected  very  valuable  inibtmatfoa  as  to  tba  AfaNM  tribe  Tba 
observations  made  during  the  journey  will  be  tba  sabject  of  00ai>> 
munications  to  the  Geographical  Society. 

At  a  wetfamal  meeting  of  tbe  Chester  Sodely  of  Natoral 

Science  held  last  BMinth  Mr.  J.  1>.  Siiblall  read  a  piiper  on 
Foraroinifcra  and  other  Micro/oa  in  neighbouring  limestone 
rocks,  during  the  couise  of  which  he  announced  'his  discovery  of 
Kadiofatrian*,  first,  in  tbe  ilalkin,  and  afterwards  ia  tbe  Miocrft 
limestoaes.  Mr.  SiddaUbad  prepared  aevenl  poHriied  tdodts 
to  ilUi'itratc  his  lecture.  T«  o  of  these  showed  specimens  of 
beautifully  preserved  Radiolarians.  Other  members  of  this 
flourishirg  so.iciy  liave  since  obtained  similar  results  by  ful low- 
big  bia  method  of  preparing  these  iataicstteg  ■sleroeoopic  objects. 
Ia  soeae  of  Ae  belt  pieces  noet  of  tbe  types  to  be  icea  ia  tUa  slices 
of  Barba  loc;  e.irth  ;ire  repre'ented,  and  in  as  great  abundance. 
This  discovery  funmhei  a  capital  example  of  the  rewards  which 
sooner  or  later  follow  patient  scientific  investigations.  By  this 
discovery  Mr.  Siddall  has  thrown  back  oar  knowledge  of  tlie 
distitbotioa  of  Radiolarians  ia  tiait.firoai  Mcsotoie,  if  ao  ftoos 
Tertiary,  to  Pahroroic  formations. 

THS  additions  to  the  Zoological  Society's  Gardens  diuiog  ilie 
past  week  include  two  Orang-outangs  (.S'lm/j  saiytus\  froa 
Borneo,  presented  by  Dr.  R.  Sim,  F.Z.S.  ;  a  Green  Monkey 

(Ciicafithecus  (alli/richus)  from  West  Africa,  presented  by  Mr. 
J.  Mason  Allen  ;  a  Grivct  Monkey  {Ctrcopitktcut  ^riseo-iiriJis) 
from  North-east  Africa,  presented  by  Mr.  J.  Walter  Ricltacdson ; 
a  Cape  Hyrax  {Ifyrax  cafentu)  from  South  Africa,  a  Chinese 
Bine  Magpie  [i^rocissa  tintntis)  fton  Chias,  a  Red-capped  PlURit 
(PioHopsiiia  filtata)  from  Brazil,  three  Red-eared  Comma 
(Co'iiitii!  (rtu-nlalus)  from  South  America,  a  Sarus  Crane  (Ctmi 
antigetu)  from  North  India,  an  Arabian  Baboon  (Cynoiff'halmt 
Aamadrytjs)  from  Arabia,  purchased;  an  American  Jabita 
yMy€ttria  amtruam)  fiom  .Sontb  America,  deposited  i  a 
Cbanaoa  Badger  {MeUt  taxm],  boia  bi  )te  CHttdeM. 
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IRON  AND  STEEL  INSTIl  UTE 

Anr)RK>s  OF  the  President,  C.  William  Siemens,  D.C.L., 

F.R.S. 

''Plit:  Iron  and  Sled  iMtttute  Opened  its  London  Seaioo  on 
^     Tuesaaj,  and  ycaterdi^  Dr.  C.  W.  Siemeu  gprae  bb  pres:- 
dential  address. 

Dr.  Siemens,  after  rcrerring  to  the  oricin  and  progress  of  the 
lutitnte,  touched  upon  sevenl  topics  5l  interot  to  those  con* 
nected  with  the  iron  and  steel  industries. 

Speaking  of  Education,  Dr.  Siemens  said  : — Intimately  con- 
nected with  the  interests  of  this  institution,  ami  with  the  pros- 
peritjr  of  the  iron  trade,  is  the  subject  of  technical  education. 
It  is  not  many  yem  since  practical  knowledge  was  regarded  as 
the  one  thine  requisite  in  an  iron  smelter,  whilst  theoretical 
knowledge  of  the  chemical  and  mechanical  principles  involved 
in  the  operations  was  viewed  with  considerable  suspicion.  The 
aversion  to  scientific  reasoning  upon  metallurgical  processes  ex- 
tended even  to  the  authors  who  professed  to  enlighten  us  upon 
these  subjects  ;  and  we  find,  in  technological  works  of  the  early 
part  of  the  present  century,  little  more  than  eye-witness  accounts 
of  the  pr.xesses  pursued  by  the  operating  smelter,  and  no  at- 
tempt to  reconcile  those  opcr.itions  with  scientific  facts.  A  great 
step  in  advance  was  made  in  this  c<iuntry  by  Dr.  Percy,  when, 
in  1S64,  lie  published  his  remarkable  "  Metallurgy  of  Iron  and 
Steel."  Here  we  find  the  gradual  proccs-sc-.  of  itdii  smcllin;; 
passed  in  review,  and  su;.ip(jrtcd  by  chemical  an.ilyse;.  of  the 
fuel,  ores,  and  fluxing  niaierials  employed,  and  of  the  metal, 
slags,  and  cinder  produced  ill  the  uiierition.  On  thi.' continent 
of  Europe  the  researches  <j.'  Un  limnn,  .-\r.(l  the  ttclinolojjical 
wrilini;';  of  Karstco,  Tiinr.ii,  (ituncr,  Karl,  Akcrm.aiin,  and 
otlii-:-.,  h.ivo  .nl-io  contribulrd  larj;..-!)'  ton  arils  a  rn  ire  raiional 
conception  of  the  processes  i  ni;il(.yLHi  m  iron  ■-•nellu;^'. 

It  must  be  conceded  to  the  ra  uhs  i.f  tbe  Continent  of 
Europe  tliat  they  were  the  fint  in  rc-omu-e  the  necessity  of 
tcclitiical  education,  and  it  h.is  liter.  i.li,clly  in  Cunsequence  of 
their  inciea.siiig  competition  wiili  liie  piiidui.ers  of  this  couiiiry, 
that  the  attention  of  the  lallcr  h.a»  l>ren  forci'ily  drawn  to  ihts 
subject.  The  only  special  educational  establishment  f.jr  the 
mctallurgiil  of  (Ireat  liritaiii  is  the  School  of  Mines.  Thi.s  insti- 
tution has  unquestionably  already  produced  most  txcellcnt 
results  in  furnishing  us  with  young  metalluri;isls,  qualitic«l  to 
make  good  careers  for  themselves,  and  to  advance  the  practical 
priice-seii  of  iron  niakinj;.  But  it  is  equally  evident  that  lliat 
institution  is  still  suiceplible  of  great  im|>rovement,  by  adding;  to 
the  branches  of  knowledge  now  taujjht  at  Jcrmyn  Street,  and  I 
cannot  help  thinking  that  a  step  in  the  wrong  direction  has 
retcnily  been  made  in  sc;  arating  geographically  .anil  administra- 
tively the  instruction  in  pure  chemistry  from  that  in  apjilitd 
chembtry,  geology,  and  mineralogy.  If  projicrly  supported, 
the  School  of  Mines  mi^lit  become  one  of  the  tjest  and  largest 
institulimii  of  its  K  nJ,  bjt  it  would  be  an  error  to  supjjose  thit, 
however  succc-ssful  i;  be,  it  could  be  made  to  suffice  for 

the  requirements  of  tin  Mh  ile  counliy.  <  )llier  similar  institu- 
tions will  have  to  be  opened  in  provincial  centres,  and  we  have 
an  txccUeut  example  set  us  by  the  town  of  Manche_-,u?r,  which, 
in  creating  its  Owens  College,  has  laid  the  foundation  lor  a 
technical  university,  capable  of  inputillg  UmAiI  kaowledlgn  to 
tl»e  technologist  ol  the  future. 

Technical  tducation  is  here  spoVcn  of  in  conlntdislinction  to 
the  purely  classic  and  scientific  education  of  the  Universities, 
but  It  must  not  be  supposed  that  I  would  advocate  any  attempt 
at  comprising  in  its  curriculum  a  piaciical  working  of  the  pro- 
cesses which  the  student  would  have  to  direct  in  aflcrdifc.  This 
has  been  attempted  at  many  of  the  polytechnic  schools  of  the 
Ccntincnt  with  resnlts  decidedly  unfavourable  to  the  useful  career 
of  the  student.  I'he  practice  taught  in  such  establishments  is 
devoid  of  the  commercial  element,  and  must  of  necessity  be  an 
objectionable  practice,  engendering  conceit  in  the  mind  of  the 
Student,  which  will  stand  in  the  way  of  the  unbiassed  application 
of  bis  mind  to  real  work.  Let  technical  schools  confine  them- 
selves to  the  leaching  of  those  natnnl  tdsncet  which  bear  upon 
practice,  bat  let  practice  itself  be  langht  in  the  irorkshop  and  in 
llie  metalluigical  works. 

After  referring  to  the  question  of  Labour,  Dr.  Siemens  spoke 
Ib  mow  detail  on  that  of  Fuel.  Fuel,  in  the  widest  acceptation 
of  the  wovd,  may  be  said  to  comprise  all  potential  force  which 
1W  nay  call  into  requisition  for  effecting  our  purposes  of  beating 
and  working  the  materials  with  wliich  we  have  to  deal,  although 
hi>mowf<ficted«wM>it  wpiim  OBlytttwe 


mattcn  which,  in  their  combustion,  yield  the  heat  neces.sary  for 
working  our  furnaces,  and  for  raising  steam  in  our  boilers. 

The  form  of  fuel  which  possesies  the  greatest  interest  for  us, 
the  iron  smelters  of  Great  lintain  of  the  nineteenth  century,  is 
w  ithout  doubt  the  accttniulatiot)  of  the  sotar  energy  of  former  ages 
which  is  embodied  in  the  form  of  coal,  and  it  behoves  us  to 
inouirc  what  arc  the  stores  of  this  most  convenient  form  of  fuel 

Recent  inquiry  into  the  distrihulion  of  coal  in  this  and  other 
countries  has  proved  that  the  stoics  of  these  invaluable  deposit* 
are  greater  than  had  at  one  time  been  su;iposcd. 

I  nave  comjiiled  a  table  of  the  coil  aress  and  production  of 
the  globe,  the  ^l,^'ur(•^  in  which  are  collected  from  various  sources. 
It  is  far  from  being  complete,  but  will  serve  us  for  purposes  of 
comp  "* — 


Tie  Cm^  Amu  M§d  AMIum  CmI  ProiuctLm  of  the  Globe. 


Great  Briiaia 


United 
France 
Belgiua 
Austria 
Russia 
Nova  Scotia  ... 

Spain  

Other  Conatiies 


Af  ea  in  Square 

MiIm 

I'raductioa  ia  il}4 

Too*. 

■  ■• 

Il.qoo 

125.0701,000 

1,800 

46,658,000 

192,000 

SO,OOO,00C» 

17,060,000 

1,100 

14,670,000 

i,ioo 

I2,3S0,000 

11,000 

1,392,000 

•  a. 

i,oca,ooo 

3.000 

»|,000 

580^000 

StOOO^OOO 

270,200 

374,262,000 

This  table  shows  that,  ronglily,  the  total  area  of  the  discovered 
coal  fields  of  the  world  amounts  to  27o,c»3  square  milcs 

It  also  apiiears  that  the  total  coal  deposits  of  (ireat  liritian 
compare  favourably  with  tliosc  of  other  European  countries  ;  but 
that  both  in  the  L'liitcd  States  ami  in  British  North  America, 
there  exist  deposits  of  extraurdinary  magnitod^  wUch  icen  to 
promise  a  great  future  for  the  New  World. 

According  to  the  rcix)rt  of  the  Coal  Comnai^sloncri,  published 
in  1S71,  there  were  then  fjo.zoy  mi;ii<jn  toni  of  coal  available  in 
CJrcal  Dritain,  at  depths  not  ^le.iier  than  4,000  feet,  .TnJ  m  seams 
not  less  than  1  foot  thick,  t>esuies  a  (pnn'.ity  of  concealed  coal 
estinntod  at  56,273  millions  of  tims,  making  a  total  of  146, 48*1 
m  liions.  Since  that  |>eiiod,  there  have  been  raUcsl  o  >>  nuliioas 
of  Ions  up  to  tlie  close  of  1S75,  'caving  I4^,S.S<j  iniUn.ri,  of  tons 
which  a',  the  prrsent  rate  of  consumption  of  nearly  132  niilli  »ns 
of  tons  annually,  would  last  l.lijj  jciis.  Stitisiics  .shouv  that 
during  the  las!  20  years  there  ha;s  been  a  mean  annual  incre-asc 
in  output  of  abinit  ;1  millions  of  tons,  and  a  calculation  made 
at  this  rate  of  increase  would  give  250  years  as  the  li:e  of  our 
coalfields. 

In  Comparing,  however,  the  aliovc  rate  o'  increase  with  that  of 
population  and  manufactures,  it  will  be  found  that  the  additional 
cod  consumption  has  ni)t  nearly  kept  pace  with  the  increased 
demand  lor  the  effects  of  heat,  the  dilTcrcnce  being  ascii'jable  to 
the  introduction  of  economical  processes  in  the  application  of 
fuel  In  the  case  of  the  production  ol  power,  the  econoTiy 
effected  within  the  last  20  ycari  excceuls  50  per  cent.,  anl  a  still 
greater  saving  has  probably  been  rcilisi-d  in  the  production  of 
iron  and  steel  within  the  same  period,  .^s  may  be  gathered  from 
the  fact  that  a  ton  of  steel  raih  can  row  be  produced  from  the 
ore  with  an  expenditure  not  exceeding  50  cwt.  of  raw  coal, 
whereas  a  t  »n  of  iron  rails,  20  years  9go,  involved  an  expcnihtute 
exceeding  100  cwt.  According  to  Or.  Percy,  one  large  works 
OOnnimed,  in  1859,  from  5  to  6  tons  of  i:  jjI  per  ton  of  radi. 
Statistics  are  unfortunately  wanting  to  guide  us  rcs;>ecting  th<--,e 
iasportant  qoestions. 

Coosidenng  the  large  margin  for  fur' her  im  ifovement  re- 
garding almost  every  application  of  fuel  which  "can  be  shown 
upon  tneocetical  groiinds  to  exist,  it  seems  not  unreasonable  to 
ooadadc  tliat  tlie  ratio  of  increase  of  population  and  of  output 
of  HMUWbctnicd  goods  will  be  nearly  balanced,  for  many  years 
tOOOBH^  by  tlie  further  introduction  of  economical  processes 
and  that  oor  annual  production  of  coal  will  remain  substantially 
the  same  within  that  period,  which  under  those  circumstaaeei 
will  probably  be  a  period  of  comparatively  cheap  coaL 

Hie  aboTCHDeniioned  speculation  leads  to  the  further  cm- 
etuslon  tfaatOOT  coal  supply  at  a  wot kable  depth  will  last  for  a 
period  far  encedioff  the  liiorter  estimated  period  of  350  vcars 
especially  if  «e  take^iato  account  the  probability  of  Ircsh  dis- 

ce«<ik%  Of  irindk  1M      iMl  lOMot  fawtaneai^  paitiadMty  in 
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North  Staflbrdshire,  where  a  large  area  of  coal  anil  blackband 
ironitonc  is  being  opened  up,  under  the  au!ipiccs  of  his  GttCC 
the  I>jke  of  Sutherland,  by  our  mendxrr,  Mr.  Homer. 

I!r.  hji  ii.cn'i  then  spoke  of  Anlhracite  and  the  large  extent  to 
wliicti  it  wa.  uncI  in  America,  of  I  .ignite  and  Peat,  whichmaybc 
looker  I  on  a-  co.i1  :n  I'onnation.  AftOT  Itfallilg  tO  Mtttral 
gaseous  fuel  he  went  on  to  ?ny  : — 

Although  the  use  of  na'i;ral  fjas  is  not  likely  to  assume  very 
large  proportions  owing  to  its  rare  occurrence,  its  application  at 
I'ittsburg  has  forcibly  reminded  me  nf  a  project  I  had  occasion 
to  put  forward  a  good  many  years  ago,  namely  to  erect  gas  pro- 
ducers at  the  bottom  of  coal  mines,  and  by  the  conTcrsion  of 
sclid  into  ga.ieovis  fuel,  to  save  entirely  the  labour  of  raising  and 
carrjin;;  Li'ter  to  <ic<.tinalion .  The  gaseous  fuel,  in 
asctiiiiini.;  tr<im  the  Imsioni  of  the  mine  to  the  bank,  wouUl 
aci|uirf  m  ;f%  a'.c<  lit  (owing  to  its  temperature  and  low  specific 
gtavity  ,  an  onward  pressure  sutTicient  to  projiel  it  through  pipes 
or  culverts  to  a  considerable  divtance,  ami  it  would  be  possible 
in  this  way  to  supply  townships  with  heating  ga-s,  not  only  for 
use  in  fictorifs,  tiut,  to  a  great  extent,  for  domestic  purposes 
also.  In  1S69,  a  company,  in  which  1  took  a  Icaiitng  in'crc»t, 
was  formed  at  Birmingham,  under  the  .sanction  nf  the  Town 
Council,  to  supply  the  town  of  Birmingham  wi'h  heating  g.as  at 
the  rate  c  f  6./.  per  l,0<»  cubic  feet,  but  their  object  waii  defeated 
by  the  existing  gas  conipjnies,  who  opposed  thcirbill  in  Parliament 
upon  the  grtuind  th.it  it  would  interfere  with  vested  intcrest.s.  I 
am  "till  satisfied,  however,  that  such  a  pl.m  could  be  carrieil  out 
with  |;;:rnt  advantage  to  the  public  ;  aiid  although  I  am  no  longer 
sptcirK.i.riy  interested  in  the  matter,  I  would  gl.^.dly  lend  my  aid 
to  tl-.oso  uho  might  be  willing  to  realise  the  '  ime. 

A\  ith  rc'trciice  to  water  power,  Dr.  Sietucns  -aid  :-  The  ad- 
vantage of  titilising  water  power  applies  clucily  to  continental 
countries,  with  large  elevated  plateau.s,  such  as  Sweden  and  the 
Vni'r  1  S'atfs  tf  .\(ii::i  America,  and  it  is  interesting  to  con- 
template the  oaagnitude  of  power  which  is  now  for  llie  inoit 
pait  last,  bat  irhiai  wgr  bc^  aooacr  «  ktar,  cdkd  iatD  reqaisi- 
tion. 

lake  the  Falls  of  Nfagaraas  a  familiar  example.  The  amount 
of  water  passing  over  this  fall  ha:s  been  estimated  at  too  millions 
cf  Ions  per  hour,  and  its  perpendicular  descent  may  l>e  taken  at 
150  feel,  without  counting  the  rapids,  which  represent  a  further 
fall  of  150  feet,  making  a  total  uf  300  feet  between  lake  and  lake. 
But  the  force  represented  by  the  princi[)al  fall  alone  amounts  to 
l6,tfoo,ei<:>o  horse-power,  an  aniour.l  wliicli,  if  it  had  to  be  pro- 
duced by  steam,  would  necessitate  an  cxp*cndilure  uf  not  less  than 
266,oco,ooo  tons  of  coal  per  annum,  taking  the  consumption  of 
coal  at  4  lbs.  per  horsc-nowcr  per  hour.     In  other  words,  all  the 
coal  rai-cd  throughout  the  world  would  barely  suffice  to  produce 
the  amount  of  power  that  continually  runs  to  waste  at  this 
one  great  fall.    It  would  not  be  dillicull,  indeed,  to  realise  a 
large  proportion  of  the  power  .so  wasted,  by  means  of  turbines 
and  water-wheels  erected  on  the  .shores  of  the  deep  river 
below  the  falU,  supplying  them  from  canals  cut  along  the 
edges.    But  it  would  be  impotisible  to  utilise  the  power  on  the 
spot,  the  district  being  devoid  of  mineral   wealth,    i  r  other 
natural  inducements  for  the  establishment  of  f.n.t(:ric>..    In  order 
practically  to  lender  available  the  force  of  falling  water  at  this 
and  the  thousands  of  other  places  under  analogous  conditii>ns, 
we  must  devise  a  practicable  means  of  canying  the  power  to  a 
distance.    Sir  William  .\rmstrong  has  taught  us  how  to  carry 
and  ulihsc  water  powtr  at  a  di>tance,  if  conveyed  through  high- 
{iressttre  mains,  and  at  Schaffhauscn,  in  Switzerland,  as  well  as 
at  some  other  places  on  the  Continent,  it  is  conveyed  by  means  of 
qnick-woiking   strel    ropes  p.assing    over    Iari;c  pulleys.  liy 
tnesc  means,  pi)wer  may  he  earned  to  a  distance  of  one  or 
two  miles  \Mthout  difticulty.     Time  will  probably  reveal  to 
us  cfTectual  means  of   carrying  iiowcr    to    gteat  distances, 
hut  1  c.irvmt  refrain  from  alluding  to  one  which  is,  in  my 
opinion,    worthy    of   consideration,    namely,    the  electrical 
conductor.    Suppore   water  power  to  be  employcii  to  give 
motion  toadynamo-e'cctiical  machine— a  very  powerful  elect rica! 
current  is  the  result    This  may  be  carried  to  a  great  distance, 
through  a  large  metillic  conductor,  and  there  be  made  to  impart 
motion  to  electro-magnetic  engines  to  ignite  the  carbon  points  of 
electric  lamp?,  or  t  j  effect  the  sepiratian  of  metals  from  their 
combinations.    .V  copper  t  id  oi  3  in.  in  ciameter  would  be 
capable  of  transmitting  I.txX)  horse-power  a  distance  of  say 
30  miles,  an  atnount  suilicient  to  supply  one  quarter  of  a  million 
candle  power  wliich  would  suffice  to  illuminate  a  moderately 
iked  town. 

The  use  of  electrical  power  hu  Knnctimes  been  suggested  u 


a  subili'.iite  for  steam  power,  but  it  .should  lie  borne  in  mind 
that  so  long  as  the  clcctrir  power  depends  upon  a  galvanic  bat- 
tery, it  must  be  much  more  costly  than  steam  ]>owcr,  inasmuch 
as  the  combus;ilj!e  consumed  in  the  liattery  is  z-.nc,  a  sulj^tance 
necessarily  much  moic  expensive  tlian  ci  ai  ;  but  tliis  ([ucslion 
assumes  a  totally  different  aspect  if  in  the  production  of  the 
electric  current  a  natural  force  is  used  which  could  not  otherwise 
be  rendered  av.iilablc. 

Dr.  Siemcn^  tlien  went  on  to  speak  of  tlic  processes  of  manu- 
facture, ?krlcliing  linclly  the  history  of  the  improvements  in 
the?e  proces.ses,  .im!  concluded  by  referring  to  the  various  appli- 
cations of  sice).  Speaking  of  the  means  of  preserving  iron 
and  steel  from  rust,  he  n  Icrrcd  to  Prof.  Parfl's  recently  dis- 
covered process.  This  consists  in  exposing  tl-.c  mcta'.lic  surfaces, 
while  heated  to  redness  to  the  action  of  supcrlieatc-d  steam,  thus 
producing  upon  their  surface  the  magnetic  oxi<le  of  iron,  which, 
unlike  common  ru.st,  possesses  the  characteristic  of  permanency, 
and  adheres  closely  to  the  metallic  surface  below.  In  this  respect 
it  is  analogous  to  zinc  oxide  adhering  to  and  prolecling  metallic 
7.mr,  ui:h  this  further  advantage  in  its  favour,  that  tlie  luignetic 
oxide  IS  practically  insoluble  in  .sea  water  and  tjthcr  weak  saline 
solutions. 

Dr.  .Siemens  cuiKluded  his  v.ilualiie  a<U;rcss  by  urging  upon 
the  InsIUute,  now  tha'  :t  has  a'.tain'.  d  to  such  importance,  to 
obtain  rcco^iiiUkjn  in  ullici.d  ijUiitcis  and  to  Ixxonie  possessed  of 
a  habitation  in  a  central  po^i'.l'.ln,  anii  in  such  a  builiiir,;^;  as  would 
serve  the  societies  devoted  to  applied  science  in  the  same  way 
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London 

Mathematical  Society,  March  8.— Mr.  C.  \V.  Merrifield, 
F.K  -S.,  vicc-iirc:-idcnt,  in  the  cliair.— The  following  communi- 
cations were  made  : — (Jn  a  new  view  of  the  Pascal  hexagram,  by 
Mr.  T.  Cotterill.  In  a  system  of  co  planar  points,  the  number  of 
intersections  of  two  chords  is  a  multiple  ol  3.  In  the  ease  of 
the  hexagram  the  forty-five  points  thus  derived  are  d.ivided  into 
four  sets  of  triangles — (l)  The  three  intersections  of  the  chords 
joioirg  four  points  form  a  triad  .self-conjugate  to  the  conies 
through  the  four  points.  (2)  Any  three  non-conterminous  chords 
intersect  in  three  points,  forming  a  diagonal  triangle.  In  each 
of  tSicse  two  cases,  a  tlcrivcd  point  determines  uniquely  its  cor- 
respoii  liML'  triad,  tlie  numlier  of  trisids  being  fifteen.  (3)  An 
inscnlied  triangle  dctirnniics  an  opposite  inscribcti  triangle  ;  the 
three  intersections  of  the  [lairs  of  sides  supposed  to  coricspond 
form  a  triangle,  the  intersccliiuis  of  two  inscribed  triangles,  the 
nine  intersections  of  the  two  triangles  forming  an  enncad.  (.})  The 
thiee  intersections  of  the  opposite  sides  of  a  hexagon  of  the 
system  form  a  Pascal  triangle.  The  number  of  triangles  in  each 
of  the  two  last  cases  is  sixty  ;  to  each  triangle  of  one  set  corre- 
sponding .1  triangle  of  the  other,  as  well  is  a  tiiid  of  the 
second  set,  the  nine  points  forming  three  triads  of  the  first  set. 
Denoting,  then,  the  primitive  points  by  italics  and  fifteen  of  the 
derived  points  (no  two  of  which  are  conjugate)  by  Greek  letter*, 
wc  obuiii  all  the  derived  points  by  accenting  once  and  twice  the 
(ireek  letters  to  form  self-conjugate  triads.  Tables  are  then 
formed  in  matrices  ot  the  lunc  chords  joining  the  vertices  of  two 
opposite  lrian);ies  and  their  eighteen  intersections,  found  to  con- 
sist of  six  tiiiin^ks  of  each  of  the  second  and  fourth  sets.  To 
tlR'ic  cortc>ponds  a  matrix  containing  the  nine  intersections  of 
the  two  triangles.  In  the  case  of  a  conic  hexagram,  the  pro- 
j  erties  of  the  sixty  points  of  intersection  of  chords  with  the 
tangents  at  tile  conic  points  arc  then  examined. — On  a  class  of 
integers  e,\|  rei-siMe  as  the  sum  of  two  integral  squares,  by  Mr. 
T.  Muir.  [  I  hc  cla.ss  of  integers  considered  included  those  whose 
s<iuaie  root,  when  expressed  as  a  continueii  fraction,  has  two 
middle  terms  in  the  qrde  of  partial  denominators.  A  j^encral 
expression  was  given  for  all  such  integers,  and  an  eauivalcnt 
c.\prejsio;i  i;i  the  form  of  the  Sum  of  two  squares.]— Some 
pro^K^^rties  of  the  doable-theta  functions,  by  Prof.  Cayiey,  F.K.S. 
(founded  on  papers  by  Goepel  and  BoMUain)!.— A  pRIpMtJf  Of 
an  envelope,  by  Mr.  J.  J.  Walker. 

Chemical  Society,  .March  15. — Prof.  Abel,  F.R.S..  presi- 
dent, in  the  chair. —The  -icret-ry  read  a  paper  by  Dr.  W.  A. 
Tdden  and  Mr.  W.  A.  Shciib.one,  on  isomeric  nitroso  tcrpcnes, 
l>cing  a  further  contribution  to  Dr.  Tilden's  previous  researches 
on  these  compound*.    This  %ras  followed  by  *  commanication 
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entitled  "  Preparation  of  Copper-ziac  Couples,"  by  Dr.  J.  II. 
Gls'lstoae.  ana  Mr.  A.  Tribe,  which  wu  experimentally  fllua* 
trated  ;  it  gave  the  detkib  of  the  experimenta  made  to  ascertain 
the  condidanf  for  the  pWfMthm  of  ■  couple  of  maximum 
activity.  The  other  papers  were  on  chromiam  pig-iron,  by  Mr. 
E.  Riley ;  a  note  on  gardcnin,  by  1):.  J.  Stenhouse  and  Mr.  C. 
E.  Groves  ;  two  papers  by  Mr.  M.  M.  P.  Muir  entitlei  "  Addi- 
tional No'e  on  a  process  tor  estimating  Bismuth  volametrically," 
and  "  On  certain  Bisamth  Compoan£,"  Part  IV. ;  aad  a  note 
by  Dr.  M.  Simpson  and  Mr.  C.  ().  Ke«fle,  on  tbedetetninBtfam 
of  urea  by  means  of  hypobromiic. 

Victoria  (Philosophical)  Institute,  Kcbmary  $.— Dr.  C. 
Brooke,  F.  K.S  ,  in  the  chair. — A  paper  waji  read  by  I'rof. 
Birks,  of  Cambridge,  on  "  The  Ttib'c  and  Modcra  Astronomy." 

G£.\EVA 

nqrtleat  Mid  Natnnl  Hlntoiy  Boelety,  January  i3.  — 

M.  Ernest  Favre  read  a  paper  on  ths  qoestion  of  the  origin  of 
the  gravels  which  are  found  in  the  portton  of  the  Alps  under 
the  gliciiil  soil,  and  which  are  known  a'i  the  old  alluvium.  This 
is  formed  to  the  vicinity  of  the  ancicni  j^l  icien;,  as  is  proved  by 
ihe  following  facts  :  (i)  The  presence  of  glicial  s>jtl  in  two  loca- 
litin  in  the  neighboarbood  of  Geneva,  in  the  verr  interior  of  the 
alluvium,  at  several  metres  under  the  great  glacial  sheet ;  (3)  the 
very  diflerent  heights  at  which  the  alluvium  is  deposited  in  the 
interior  of  the  same  basin :  (3)  the  fact  that  it  is  formed  of  the 
same  elements,  large  pebble*  and  fossil  sind  at  whatever  dii- 
tance  it  is  observed  from  the  foot  of  the  Alps ;  the  disappearance 
of  these  depots  begins  the  limit  of  the  ancient  glaciers. — If. 
Philippe  Plantamour  has  undertaken  observations  on  the  variations 
of  the  level  of  the  Lake  uf  (jcncva,  similar  to  those  of  Prof.  F.  A. 
Forel  at  Mutges.  They  confirm  the  theory  of  the  perpetual  osdU 
lation  to  whi^-h  the  surface  of  the  water  is  subject,  as  shown  by 
Dr.  Forel,  and  uhich  lasts  about  an  hour  and  a  quarter  in  the  lon- 
gitudinal diiection.  The  variations  of  level,  or  seicAa,  are  much 
greater  in  the  itcigbourho'^d  of  Geneva,  at  the  western  extremity 
of  the  lake  than  at  Morgc<i,  a  1  ttle  beyond  the  middle  of  its  length 
towards  the  east,  and  they  are  in  the  oppotite  direction.  A 
registering  limnimetre,  which  i*  to  be  eie<^  by  M.  Th.  Plant- 
amour,  wtU  permit  of  following  with  a  new  facility  the  phaaes 
of  die  pbcaomemm,  aadof  conpaiiag  them  with  thoae  fMA 
ooouratMoigci. 

M  PAUt 

Academy  of  Sciences,  March  t3.— M.  Peligot  in  the 
dttlr. — The  following  papers  were  read  : — TTieorems  lelative  to 
■aries  of  isoperimetric  triangles  which  have  one  side  of  constant 
>ire,  and  .satisfy  three  other  diverse  conditions,  by  M.  Chasles. — 
Inllucntc  of  pressure  on  chemical  phenomena,  by  M.  Berthelot. 
ilc  cites  an  expfriment  of  'Quincke's  showing  tliat  the  liberation 
of  hydrogen  from  zinc  and  sulphuric  acid  IS  not  Stopped  by 
1  reinsure  of  the  ga<,  but  only  rcUirded.  it  goes  on  SO  long  at 
line  :  ,  uli  J  tu  situratc  rr  zinc  lo  difsolve. — On  a  metallic  inui 
toiiiid  at  .s.iiita  (.'alarina  (Uiazil),  by  M.  Damour.  This  is  sup> 
I'osed  uf  nicteuric  urigin.  The  small  quantities  of  carbon  (otnao) 
and  siiicium  (o'oooi)  in  it  are  like  thofe  of  the  best  qualities  of 
iron  obtained  in  induiiry,  while  the  proportion  of  nickel  (0-3397) 
considerably  exceeds  that  of  meteoric  irons  hitherto  known.  To 
this  latter  is  doubtless  due  its  resistance  to  oxidation  in  moist 
cir  and  to  the  action  of  dilute  sulphuric  and  hydrochloric  adds. 
M.  Uuussingault  stated  he  bad  had  cast  in  his  laboratory  6a  per 
cent,  steel  and  3K  nickel.  A  poli»hed  face  of  the  alloy  did  not 
rust  in  contact  with  air  and  water.  Of  the  filings  two  or  three 
grains  took  rust,  merely  showing  the  alloy  was  not  entirely 
tumiogencous.  Alloys  with  5, 10,  or  15  {ler  cent,  nickel  oxidised 
lapidly. — Uhicrvations  on  the  native  iron  of  Santa  Catarinamd  on 
the  pynhotine  and  magnetite  a&sociated  with  it,  by  M.  Daubrce. 
The  masses,  when  at  a  high  temperature,  seem  to  have  been 
iubjcctc<i  to  oxidising  action  of  air  or  water,  which  action  pene- 
trated into  Ihe  interior  by  very  fine  fissures. — Go  the  main- 
tenance of  constant  temperatures ;  second  note  by  M.  D'Arsonval. 
lie  heats  the  apparatus  by  means  of  a  thermo-siphon,  and  the 
tSU  of  the  regulaior  is  to  proportion  the  activity  of  the  circulation 
to  the  causes  of  loss.  Thus  the  fire  may  be  of  any  sUength  ;  it 
gives  its  heat  to  a  liquid  which  distributes  it  as  the  regulator 
allows.— On  the  annual  aberration  and  annual  f  of  stars, 
l>y  M.  KericufT.  He  corrects  some  miitalHW  in  the  formulse 
made  for  these.— Applications  of  a  theorem  comprising  the  two 
principles  ol  the  mecbaaical  theory  of  heat,  by  M.  Levy.— On 
the  periodidiy  a<  aoUr  apoti^  by  11.  WoU.   la  a  im*nrt  ht 


gives  not  only  all  the  epochs  of  maxima  and  minima  sioce  the 
aiscoveiy  of  the  spot^  but,  for  a  century  and  a  quarter,  by 
means  of  a  relative  number,  the  m:  titli'y  energy  of  tlie  pheno- 
menon. He  shows  by  curves  the  a',  c:  :^c-  course  of  the  pbeao- 
mena  and  anomalies;  alsi  the  indices  of  a  great  period  embracing 
sixteen  smtiU  periods  of  eleven  and  a  half  ^rs,  or  nearly  i6i 
years. — Measuremerts  of  the  calorific  intensity  of  the  solar  radia* 
tions  received  at  the  surfacs  of  the  ground,  by  M.  Crova.  He 
ciJculates  that  on  January  4.  1876,  the  heat  received  on  a  square 
centimetre  at  tight  andei  to  the  direction  of  the  sun's  rays  from 
sunrise  to  sunset,  would  be  S3S'o  cal.,  that  on  the  surface  of  the 
ground  i6l'2al ;  for  July  11,  1876,  the  corresponding  numbers 
are  876  4  cal.  and  574*1  cal.  The  heat  received  at  right  sngica 
on  Janu  iry  4  is  0'6lo  of  that  on  July  ll ;  the  heat  received  oa 
the  surface  of  the  gmond  on  J.inuary  4  is  o'sSi  of  that  oa 
July  It.— Metali  wUcli  accompany  iron,  by  M.  TeneiL 
Their  proportiont  are  small,  they  rarely  aaount  to  five 
thousandths  ;  whereas,  in  native  or  meteoric  inn,  they  may 
be  ten  per  cent.  They  are  chiefly  manganese,  nickel,  cofaal^ 
and  cfaramium;  while  copper,  vanadium,  titanium  and  tang* 
sten  occur  accidentslly.— Chemical  study  of  mistletoe,  {yittmm 
album,  L ),  by  M  M.  Graadeaa  and  Bouton.  Inter  alia,  the 
composition  of  the  stem  is  very  near  thrt  of  the  leaves,  and 
the  composition  of  the  mistletoes  of  diflerent  species  is  sridciy 
different.  As  to  nutritive  value,  the  mistletoe  of  the  oak  takes 
rank  with  meadow  grass  of  good  quality  or  red  cluver,  the  leaves 
of  the  mistletoe  of  the  oomeuan  and  pear  trees  have  equal  value 
with  gpod  hay  or  aftermath  ;  while  tneir  branches  may  be  com- 
pared to  the  straw  of  leguminous  pl.ints,  or  the  htuks  uf  ccrcils. 
— On  the  electrotonic  state -in  the  ca^^e  of  unipolar  excitation  of 
the  nerves,  by  MM.  Morat  ani  Toussaint.  When  the  positive 
pole  is  applied  to  the  nerve,  the  current  is  divergent,  from  the 
middle  of  the  nerve  it  goes  towards  the  two  exiremitiea;  it  is 
thus  in  the  two  ends  contra^  to  the  proper  current  of  the  iMrve ; 
hence  the  negative  phaie  «  tbt  electrotonic  state.  If  the  •€»• 
tive  pole  is  applied,  the  battery  current  oonvoge*  towards  ttw 
middle,  and  is  in  the  same  direction  with  the  proper  cama^ 
which  it  increases  (positive  phase  of  the  dcctrutonic  stale).— 
Acute  poisoning  by  acetate  of  copper,  by  MM.  Feltr  and  Ritter. 
It  is  more  active  than  sulphate.  The  disorders  are  more  intense 
and  long  in  fasting  animals.  One  could  not  swallow  the  sab- 
stance  in  food  or  drink  without  perceiving  the  taste. — On  the 
value  of  certain  arguments  of  transformism,  taken  from  the 
evolution  of  the  dental  follicles  in  ruminants,  by  M.  Pietkietrict. 
In  these  animals  there  is  nothing  at  all  like  genas  of  caaiaes 
and  incisir;,  as  Goodsirafhrmed. — On  the  ttttilyof  the  feroeaia 
S^I^'Sf*  I7  M.  Henaite.— Oa  the  cfevaMcs  «f  the  actaoeoaa 
■yatemt  \if  )L  Rebeft. 
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PALM^N  ON  THE  MIGRATION  OF  BIRDS 

Ueber  die  Zu^^strassiii  dcr  I'oi^el.  \'on  J.  A.  r'almdn, 
Doccnt  der  2oologic  an  der  Universitat  Helsingfors. 
MIt  dner  Uchographirten  Tafd.    (Letpitg :  Engel- 

aiann,  1S76.) 

GRAKTINGit  to  be  true  that  truth  never  dies,  it  is 
.ondeDiable  that  error  is  hard  to  kill.  .A  notable 
instance  of  this  last  assertion  is  furnished  by  the  infatua- 
tion vhich  possesses  so  manjr  peopk,  otherwise,  perhspi^ 
not  ttiueasonbsr,  to  bdiere  that  more  or  fewer  of  the 
birds  which  commonly  frequent  these  islands  in  suinincr, 
pass  the  winter  in  a  torpid  state — "  hibernate,"  as  they 
are  pleased  to  say.  Vainly  have  travellers  or  residents 
on  the  shores  of  the  Mediterranean,  or  in  the  interior  of 
Africa,  told  us  over  and  over  again,  how  that  as  the  hot 
weather  comes  to  an  end  «dtb  us,  oar  cuclcofls,  our  swifts, 

our  swalloivs— nay,  almost  all  our  summer  birds  come 
crowdinj,'  southwards.  As  vainly  have  the  s.vme  ob- 
servers recorded  the  northward  journeys  of  the  same 
species,  though  under  somewhat  difTetCBt  conditions,  on 
the  approach  of  our  spring.  Of  course,  no  one  who  merits 
the  title  of  an  ornithologist  disregards  the  plain  evidence 
thus  afforded,  or  entertains  a  single  doubt  as  to  what  it 
proves— howerer  strongly  he  may  recognise  the  fiict  that 
we  know  little  of  the  paths  taken  by  the  migrants,  and 
next  to  nothing  of  the  faculty  whereby  they  ordinarily  reach 
their  ancestral  somner-home.  But  there  are  not  a  few 
persons  enjoying  among  the  vulgar  of  all  classes  the  repu- 
tation of  being  ornithological  authorities,  and  there  arc 
thousands  of  the  general  public,  who  still  hanker  after  the 
ancicr.'  f.iiih  in  "hibernation."  It  may  be  siid  that  it  is 
but  lobi  Uibour  to  attempt  to  bring  such  people  to  reason, 
and  so,  possibly,  it  is.  Stili,  the  apparent  gravity  with 
which  this  absurd  notion  is  from  Ume  to  time  pnq>oanded, 
renders  it  necessary  that  its  foUy  should  be  as  often  ex- 
posed, lest  the  pertinacity  with  which  it  is  urged  gain  for 
it  adherents  among  those  who  think  that,  as  they  en- 
counter no  refutation  of  it,  !t  may  or  must  be  true,  and  the 
teitimony  in  its  support  unanswerable.  As  a  rule,  there 
teems  to  be  an  outbreak  the  "  hibernation "  mania 
every  two  years  or  so.  It  nearly  always  pveeents  the 
same  essential  features.  Some  one,  who  with  the  multi- 
tude passes  for  an  ornithologist,  sends  to  a  newspaper  a 
seoood  or  third-hand  story  of  some  nameless  person  who 
in  some  nameless  place  found  a  number  of  torpid 
swallows  in  the  chink  of  a  chalk-pit,  or  a  drowsy  land- 
rail in  a  haystack— or,  on  a  I  >g  of  wood  being  laid  on  the 
fire,  of  a  cuckoo  that  woke  from  its  slumber  and,  emerging 
from  its  retreat,  sat  on  the  hob,  reg.irdless  of  its  singed 
plumage  and  cheerfully  singing  its  accustomed  song. 
Occasionally  a  brUliant  imagination,  and  the  desire  of 
supplying  some  grateful  novdty  suggests  a  diverrion  of 
the  details,  arid  the  swallows  are  dragged  from  a  horse- 
pond  in  a  casting- net,  or  have  got  themselves  into  an  eel- 
pot— or  the  eudrao  is  discovered  as  the  billets  are  being 
split.  The  stor>-,  which  can  be  fairly  compared  with  the 
tales  of  witches'  imps,  and  of  our  dear  old  friend  the  ante- 
dHu^n  toad-ln*a-liole^  is  repeated  in  many  nemp^ers, 
and  countless  correspondents  wci^  lettos  to  their  icipec* 
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tivc  "  or|:,ins,"  citing  parallel  casts  nf  \\\\'a\\  they  have 
beard  front  their  grandmothers,  and  wonder  why  "  Pro- 
fessor* DanHa,  Mr.  Bockhn^  or  the  great  ** Doctor* 
Owen,  do  not  fitvonr  the  public  with  their  views  on  the 
matter. 

A  delightful  example  of  all  this  occurred  not  many 

weeks  since,  and  one,  moreover,  marked  by  so  much  ori- 
ginality of  conception  as  to  reveal  the  hand  of  a  master. 
A  reverend  gentleman  published  the  evidence  of  a  firiend's 
friend,  or  that  friend's  friind's  friend  (there  was  a  charm- 
ing uncertainty  on  this  pu  iii,  and  the  final  friend  was  of 
course  nameless),  who  watched  "a  brood  of  young 
swallows  too  weakly  to  be  able  to  follow  their  parents  in 
their  migration.*  (Here  ft  is  to  be  observed  that  the 
"  hibernation  "  advocate  -  of  I.i:c  years  don't  deny  migra- 
tion in  iota,  and  that,  as  explained  by  the  reverend  story- 
teller, the"  swaHowe  must  Inve  been  martins!"}  "So  the 
old  birds  left  them  in  thrir  nests  and  plastered  them  up 
with  mud."  To  cut  the  Story  short,  it  is  enough  to  observe 
that  the  iiqienioas  and  contiderate  parents  were  (as  (hey 

cx!)cctcd)  rewarded,  on  their  return  next  spring,  by  finding 
their  oiTspring  '  none  the  worse  for  their  six  months'  in- 
carceration," and  after  this  happy  ending  to  the  tale  had 
been  told,  the  sympathies  of  the  British  public  were  duly 
roused,  and  the  ''hibernation  "  mania  was  ready  to  run  its 
usual  course.  On  this  occasion,  however,  its  symptoms 
were  more  pronounced  than  usual,  and  a  philosophical 
contemporary  of  ours,  always  prone  to  the  analysis  of 
conduct—  perhaps  also  seeing  in  the  story  a  fresh  argu- 
ment against  experiments  on  live  animals — hastened  to 
record  the  story  among  the  news  of  the  week,  though 
admitting  that  it  was  "not  niuch  in  the  way  of  evidence." 
This  admission,  however,  was  prefaced  by  the  very 
curious  statement  that  "  It  is  at  least  quite  conceivaUe 
that  a  creature  which  had  been  a  hibcrnator  generations 
ago,  and  which  had  since  discovered  the  picfcrabiiity  of 
migration  to  a  warmer  climate,  should  yet  be  able  to 
return  to  its  old  habit  in  case  of  need."  This  remark 
might  be  allowed  to  pass  if  it  had  only  been  proved  that 
any  bird,  since  birds  ceased  to  be  reptiles,  ever  had  been 
a  "  hibernator."  As  that  is  not  the  case  it  may  be  sent 
Instantly  to  the  limbo  of  £alse  hypotlieses.  Still  the  tAf 
mission  roused  the  remonstrances  of  a  conespondent  of 
the  same  journal,  for  he  not  otdy  "  was  indined  to  think* 
the  story  '*audieatic,*  but  addoeed  in  its  support  an 
agreeable  variation  of  the  fable.  His  gardener  had 
assured  him  "  that  he  had  himself  seen  what  he  described, 
"layers  of  young  swallows  in  a  hibernating  state,  when, 
taking  up  the  flooring  of  some  house  in  that  parish 
[Thorpe  Arch]  during  winter."  O  fortunalos  niinium.' 
What  sights  bless  the  eyes  of  gardeners  !  Layers  of 
young  swallows  under  our  boards  or  bricks  1  How  were 
the  rats  and  mice  kept  from  feasting  on  thdr  tender 
bodies?  And  then  if  one  did  happen  to  die  before  the 
day  of  release,  how  sweet  would  be  that  superimposed 
chamber !  Inviting  as  the  theme  is,  we  must  leave  it  to 
record  the  further  progress  of  this  maniacal  outjpreak. 

The  next  portion  of  our  history  introduces  us  to  a  new 
world  and  to  a  femily  of  birds  never  before  accused  of 
"  hibernating."  A  second  correq^oodent  of  the  same 
journal,  writing  under  the  honoured  initials  "  R,  N.," 
spins  a  yam,  fit  for  the  fo'castle  (if  there  happen  to  be  an 
aiidience  of  maniaes)^  and  tells  how  hummiiic>bird»  at 
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Port  Montt  (x/V)  pass  the  winter  fai  hollow  tieef,  and  are 

often  brought  into  the  houses  coltl  :\nd  stiff,  perfectly 
dormant,  and  yet  when  revived  by  the  warmth,  able  to 
iljr  about  Ae  toom.  They  only  need  a  refr^eiatiag  ship 
to  be  brought  to,  and  "  acclimatised"  in,  Ireland,  or  kept 
at  the  Crystal  Palace.  This  is  "  R.  N.'s"  idea,  not  ours, 
but  he  makes  it,  we  doubt  not,  in  all  sincerity.  We  now 
fully  expect  that  the  next  bird  charged  with  "hiber- 
nating "  will  he  an  ostrich.  The  phoenix,  if  he  could  be 
fojnd,  would  cotliDfy  not  be  safe,  but  then  he  is  dormant 
ah-eady.  Even  now  it  is  perhaps  not  too  Ute  to  injure 
the  reputation  of  the  dodo,  and  announce  that  a  Rip  van 
Winkle  of  the  species  has  been  "hibernating,"  like  a 
tenrec,  in  some  SMluded  rift  of  the  rocks  in  Mauritius. 

That  truth  will  prevail  in  due  time  tliere  can  be  no 
doubt,  and  these  t.alcs  of  "  hibernation"  will  servo  to 
amuae  future  generations,  even  as  that  marvellous  and 
drcnmstantial  account  of  tiw  evolution  of  Bemaclc- 
gcese  from  shell-fishes  now  causes  mirth  to  us — mirth 
mingled  with  regret  at  the  stupid  credulity  of  our  quasi- 
scientific  forefathers.  Yet  hardly  so.  It  would  be  an 
i^iustice  to  the  venerable  Gerard  to  put  on  a  par  with 
Um  theee  story-tellers  of  to-day.  The  old  herbalist  had 
but  little  light,  but  what  little  light  he  h.id  he  did  not 
neglect.  Our  contemporaries  shut  their  eyes  and  ears  to 
that  whidi  is  before  dien.  Their  wilful  ignofanoe  is 
absolutely  criminal,  therefore  shall  they  receive  greater 
condemnation.  Ifany  of  them  is  open  to  convictiuTi,  let 
him  reflect  on  this  single  fact  The  young  cuc  k  u,  svhcn 
we  last  see  it  in  autumn,  is  clad  in  a  plumage  of  reddish- 
brown  or  liver-colour.  When  cuckoos  reappear  in  spring, 
they  arc,  almost  without  exception,  in  their  proverbial 
**  grqr."  It  is  obvious,  then,  either  that  the  young  birds 
hare  nooked  in  the  meanwhile^  or  dae  they  have 
perished  in  the  process  of  "  hibenntion."  This  latter 
alternative  would  soon  put  an  end  to  the  species,  and 
cannot  for  a  momenit  be  entertained.  But  as  regards  the 

former,  every  physiologist  will  agree  that  while  an  animal 
is  torpid,  all  growth  is  suspended — yet  on  the  "  hiberna- 
tion "  theory,  these  young  cndMOS  must  have  put  off  their 
nestling  feathers,  and  grown  those  cfaaracteiiitic  of 
maturity,  during  the  time  when  nearly  all  the  animal 
functions  are  at  rest.  Therefore  it  simply  stands  that 
''hiliemation"  in  the  case  of  the  cuckoo  is  an  impossi- 
bility. The  saaa^  too,  triA  swaflowa.  It  b  known  that 
they  renew  their  feathers  about  Christmas.  The  plumage 
of  the  young  swallow  in  its  first  autumn  docs  not  differ  so 
Strikingly  fipom  that  of  the  adult,  as  it  does  in  the  cuckoo, 
but  any  one  pretending  to  ornithological  knowledge,  must 
know  that  the  swallow  of  the  preceding  year  can  be 
equally  dedared  to  have  changed  its  feathers  since  the 
last  autumn,  and  indeed  the  fact  of  this  winter-moult  has 
been  observed  in  caged  birds,  and  recorded  many  years 
since  by  Mr.  James  Pearson,  whose  account,  verified  by 
Sir  John  Trevdyan,  was  published  by  Bewick  eighty  years 
ago  ("  Land  Birds,"  p.  349,  Ed.  1797).  Henee  it  ftllows 
that  neither  swallows  nor  cuckuos—ihus  moulting  in  the 
winter  months— do,  as  has  been  asserted,  "hibernate." 

It  is  Indeed  ssmewhat  humiliaring  to  he  at  Ais  day 
refuting  an  error  which  has  been  so  often  refuted  before, 
but  necessity  knows  no  law,  and  the  widely- spread  fallacy 
creates  the  necessity.  Furthcrmoteh  this  protest  afanst 
the  sdoUsm  of  the  age  haa  led  us  away  from  ear  parti- 


Cttlar  ol^eet,  wfaldt  is  to  notice  the  remarlcably  carefiil 

and  painstaking  work  of  Hcrr  Palm<?n,  originally  pub- 
lished in  Swedish  in  1874,  and  now  appealing  m  a 
German  translation,  whidi  will  have  many  more  readers. 
This  treatise  does  not  indeed  (as  will  be  seen  firom  its 
title)  profess  to  treat  of  more  than  one  brandi  of  the  mi- 
gration question.  Its  ope  is  properly  limited  to  a  con- 
sideration of  the  routes  taken  by  birds  of  passage  in  their 
migration  ;  but  en  that  aeeeunt  it  is  none  the  less  a  valu- 
able  contribution  to  the  already  extensive  litemturc  of  the 
subject,  and  in  this  German  version  the  author  appends 
some  remarks  of  more  general  interest  He  seems  to 
have  availed  himself  of  nil  the  information,  as  to  his  m.iin 
point,  that  he  could  collect,  and  I  he  wonder,  perhaps,  is 
dwt,  living  in  Finland,  he  has  been  able  to  amass  so 
much.  His  work  is  weak,  it  must  be  confessed,  in  detail 
as  to  the  migratory  Mrds  of  OUT  own  Idands,  but,  as 
sve  think,  from  no  fault  of  his  own,  since  most  of  those 
who  delight  to  consider  themselves  "  British  Ornitholo- 
gists *  are  content  to  stand  'on  the  ancient  ways  of  their 
forefathers,  and  to  disregard  ever>'thing  that  happens 
beyond  the  *' silver  streak"  as  entirely  as  if  it  belonged 
to  another  planet.  Thus  we  doubt  much  if  he  would  havie 
greatly  gained  by  studying  the  various  contributions  to 
"British'  ornithology  that  have  appeared  since  18561 
when  the  last  edition  of  Garrell's  standard  work  was  com- 
pleted. We  roust,  however,  hold  that  Herr  Palmdn's 
assignment  of  routes  to  the  migratory  birds  of  North- 
western Kurope  is  almost  purely  conjectural.  We  do 
not  say  it  is  erroneous— far  from  that.  Tliere  is  much  in 
it  whidi  irilt  very  likely  he  proved  true  whenever  British 
ornithological  obsen'ers  shall  be  at  the  pains  to  observe 
to  some  purpose  ;  but,  at  present,  his  views  can,  from  the 
nature  of  the  case,  be  only  accepted  pnmNonally.  He 
has  far  different  and  more  solid  ground  to  go  upon  when 
he  treats  of  the  migratory  birds  of  Eastern  Europe,  and 
especially  of  the  Russian  Empire— whether  European 
or  Asiatic,  and  every  ornithologist  owes  Herr  Paimdn  n 
debt  of  gratitude  for  the  compendtous  abstract  he  gives 
from  the  mighty  works  of  Pallas's  succeSSO<%  aad  notably 
from  those  of  Dr.  von  MiddendorfiL 
As  regards  theroutes  t^cen  by  the  n^fratory  birds  of 

the  Palxarctic  rcg^ion,  Herr  Palmdn's  in\-estigations  have 
been  so  concisely  summed  up  by  a  recent  writer  in  the 
last  edition  of  the  "  Encyclopaedia  Britannica  "  (iiL  p.  768) 
that  we  talte  the  liberty  of  here  tiaascribiiqc  them  as 
there  given.  These  m^n  routes  are  said  to  be  nitu  in 

number  ;  — 

"  The  first  (A — to  use  his  notation),  leavint^  the  Silie- 
rian  shores  of  the  Polar  Sea,  Nova  Zembia,  and  the 
North  of  Russia,  passes  down  the  west  coast  of  Norway 
to  the  North  Sea  and  the  British  Islands.  The  second 
(B),  proceeding  from  Spitsbogen  and  the  adjoining 
islands,  follows  mudi  the  same  course,  but  is  prolonged 
past  France,  Spain,  and  Portugal  to  the  west  coast  of 
Africa.  The  third  (C)  st-arts  from  Northern  Russia,  and, 
threading  the  White  .Sea,  and  the  threat  Lakes  of  Onc^a 
and  Ladoga,  skirts  the  (julf  ol  1  inland  and  the  southern 
part  of  the  Baltic  to  Holstcin  and  so  to  Holland,  uherc  it 
divides-  one  branch  uniting  with  the  second  m.nn  route 
(li),  while  the  other,  rutuiing  up  the  valley  of  the  Khinc 
and  crossing  to  that  of  the  Rhone,  splits  up  on  reaching 
the  Mediterranean,  where  one  path  passes  down  the  west- 
era  coast  of  Italy  and  Sicily,  a  second  takes  the  line  by 
Cbrsica  and  Sardinia,  end  a  third  follows  the  south 
coast  of  France  and  eastern  coa^t  of  Spain— «U  three 
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paths  ending  in  North  Africa.  The  fouith  (D\  fifth  fE), 
and  sixth  (Fj  main  routes  depart  from  the  extreme  north 
of  Siberia.  The  fourth  (I')  ascending  the  river  Ob, 
branchts  out  near  Tobolsk— one  track,  diverging  to  the 
Volga,  descends  that  river  and  so  passes  to  the  Sea  of 
Azov,  the  Black  Sea,  and  thence  by  the  Bosphorus  and 
M/gBna,  to  Egypt ;  another  track  makes  for  the  Caspian 
by  way  of  the  Ural  River  and  so  leads  to  the  Persian 
Gulf,  while  two  more  are  lost  sight  of  on  the  steppes. 
The  fifth  (E)  mounts  the  IcnueKi  to  Lake  Baikal  and  so 
pssses  into  MooRolia.  The  sixth  (F)  ascends  the  Lena 
and  striking  the  Upper  Amoor  reaches  the  Sea  of  Japan, 
where  it  coalesces  with  the  se%'enth  (G)  and  eighth  (O) 
which  run  fiom  the  eastern  portion  of  Siberia  ami  Kam- 
chatka. Besides  these  the  nmth  (X)  btarting  from  Green- 
land and  Iceland,  passes  by  the  Faroes  to  the  British 
Islands  and  so  joining  the  second  (li)  and  third  (C),rtms 
doiwn  the  French  coast" 

All  these  routes  are  plainly  laid  down  on  the  map  which 
accompanies  the  work,  and  in  the  aliaence  of  more  pre- 
cise information,  it  wUl  hardly  be  in  the  power  of  any 
British  ornithologist  to  dispute  them,  though,  as  before 
Staled,  we  most  hold  them  to  be  in  a  great  measure  con- 
jectsnL  In  die  fidlowing  chapters  the  aoilwr  shows  how 
necessary  it  is  to  know  the  principal  routes  taken  by  birds 
in  their  migrations  before  we  can  uoderstaitd  or  reason  in- 
tdHgiUy  on  their  mo^eaaents,  and  of  vetjr  gveat  interest 
are  his  remarks  on  the  Genetic  Import  of  Regular  and  Irre- 
gular Lines  of  Travel,  and  on  the  So-called  Migratory 
Instinct  (chaps,  ix.  and  x.),  greatly  amplified  in  the  German 
venion  from  the  brief  paragraphs  which  represent  them  in 
the  Swedish  original.  They  are,  however,  it  must  be  con- 
fessed, somewhat  verbose  ;  but,  for  all  that,  they  arc  well 
worth  reading.  Tliough  Uerr  Palmdn  refers  to  an  article 
winch  appeared  in  tliese  celmnns  some  years  ago  (Na- 
ture, vol.  X.  p.  415),  he  docs  not  seem  to  be  aware  of  the 
theory  subsequently  propounded  by  Mr.  Wallace  (vol.  x. 
pb  4$9)  as  to  the  posailile  or  probable  origin  of  migmtory 
habits,  wherein  is  expressed,  in  far  fewer  words  than  his 
own,  what  appears  to  be  essentially  the  same  thing.  For 
**  Moratory  Instinct "  Heir  Palmdn  substitutes  "  Expe- 
rience "  as  the  pik>ting  power,  and  though  there  is.much 
to  be  said  in  fxtwu^  this  exptanadon  in  many  cases, 
others  there  are  in  which  it  seems  to  break  down  utterly. 
How  do  tlie  yoimg  cuckoos  which  stay  in  this  country  a 
month  or  six  wedcs  after  tlieir  parents  (whom,  let  us 
remember,  they  have  never  known)  have  departed  find 
their  way  to  Africa  ?  And  how  do  the  scores,  hundreds, 
or  thoosands  of  inpackHis  and  wading  liifds,  whose  ciders 
do  not  accompany  them,  manage  in  their  autumnal  jour- 
neys to  arrive  more  or  less  punctually  at  the  spot  which 
countless  generations  of  their  predecessors  have  reached 
before  them  ?  They  have  had  no  "  experience,"  and 
though  doulitless  many  perish  by  the  way,  a  very  large 
proportion  year  after  year  hit  off  exactly,  and  at  the  first 
intention,  the  ancestral  landio£>place.  What,  also,  can 
"  experience,*  wiiidi,  after  aH,  means  only  a  knowledge  of 
landmarks,  do  for  the  species  which  travel  by  night,  as 
seems  to  be  the  habit  of  very  many  birds,  or  for  those 
vfcich,  Kke  at  least  two  of  die  annual  visitants  to  New 
/Zealand,  traverse  a  waste  of  waters  ?  At  present  no  solu- 
tion of  the  mystery  oflers  itself,  at  present  such  know- 
ledge may  lie  too  wonderful  for  us ;  but,  high  as  it  is,  our 
faith inthepcogiessof  sdeaoe forttids  ns  tosaythatwe 
cannot  attain  onto  it 
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Dynamics ;  or.  Theoretical  Mechanics,  in  Accordance  with 
the  Syllabus  of  the  Science  and  Art  Department.  By 
J.  T.  Bottomley,  M.A.,  F.R,S.E.,  F.C.S.  (London  and 
Glasgow  :  William  Collins,  Sons,  and  Co.,  1877.) 

This  little  text -book  is  issued  by  Messrs.  Collins  as  one  of 
their  Elementary  Science  Series,  and  will  prove  useful  to 
beginners,  by  rendering  them  nuniliar,  at  an  early  suge 
of  their  studies,  with  the  mote  ^iiectse  definitione  and 
nomendatwe  micli  have  been  introduced  bjr  modem 
writers  on  dynamics.  The  distinction,  for  instance, 
between  the  centre  of  gravity  and  the  centre  of  inertia  is 
much  more  clearly  pointed  out  than  is  usual  in  e'enu  n- 
tary  works,  and  the  statement  that  "there  is  on:y  a 
limited  number  of  cl.isscs  of  bodies  that  possess  a  centre 
of  gravity  "  will  prob;ibly  be  read  by  many  witli  surprise. 
The  measurement,  composition,  and  resolution  of  veloci- 
ties arc  treated  of  in  the  chapter  preceding  that  on  force, 
and  the  methods  of  measuring  forces  in  terms  either  of 

Sravitation  units  or  absolute  units  are  well  and  fully 
iscussed.  The  definition  of  work  given  in  the  last 
chapter  migh^  we  think,  be  amended.  As  it  stands  at 
present  it  might  lead  the  student  to  suppose  that  no 
work  is  done  by  an  agent  moving  a  body,  unless  the 
motion  is  created  in  opposition  to  a  resisting  force, 
though  the  language  employed  in  surne  of  the  examples 
would  be  sufficient  to  correct  suclj  a  supposition. 
Throughout  the  work  the  author  assists  the  student  to 
obtain  "clear  physical  conceptions  regarding  the  first 
principles  of  dynamics,"  by  frequently  directing  his 
attention  to  the  experimental  proofs  of  the  various  laws 
he  enunciates,  and  by  hinting  at  the  physical,  rather  than 
the  mathematical,  developments  of  his  subject. 

On  these  grounds,  wc  have  formed  a  very  favourable 
minion  of  Mb;  Bottomli^s  work,  and  we  have  no  doubt 
that  it  wiU  meet  with  the  sncoesa  it  deserves  anHMig  a  wider 
class  of  stndcats  dna  tliat  for  lAidi  it  is  specialty 
designed.  X  R. 


LETTERS  TO  THE  EDITOR 

[The  EJiU<r  Jofs  not  hold  kirn  stlf  responsil>l(fi>rot>inwns(J(f'i(K«i 
by  his  cnrtsfoHdents.  Neither  can  he  i4ndeil,Ue\ti>  relm  n, 
or  to  (oi-reiponJ  Mtik  the  writcrt  of,  rtjecttd  manusoiptt. 
A!>  notiee  11  taken  of  anonymous  ctmmMnteations.l 

Evolution  and  the  Vegetable  Kingdom 

Mk.  CaKRI  TIIkBS  hag  emhodicd  in  the  Contemfi'i crv  /u  r ;  .o 
tlie  substance  of  his  Presidential  oddrc^scb  lo  llie  GeulojjiiU'  A'S!>- 
ciation,  on  which  we  woaU  offer  a  few  poinli  fur  con>>iJera'.it>ii. 

Although  not  aj;rccinj;  v,iih  Mr.  Cu: i ullicrs.  ai  the  iuftr- 
ences  to  l>c  drawn  Iruiii  ilic  pit-icnt  sUlc  ui  uur  knowledge  of 
fossil  vrgcUblc  remains,  we  cannot  but  admire  the  earne«tntss  u  iih 
which  he  makes  a  stand  in  what  we  regard  as  a  lusing  cau^e. 
^Vc  set  a  high  value  on  hi>  re<.c:arches  in  fos»il  botany,  anil  his 
work  IS  cliaracleriscd  by  unvarying  and  careful  exactitude.  What- 
ever may  he  his  ihcoriu,  bis  reputation  will  rest  on  a  solid  ba^is 
of  work.  I'.-iJa-untologi$ta  have  to  thank  him  for  unvarying 
kindness  and  readiness  to  aid  tbeoi  in  their  researchei,  forming 
a  marked  exception  to  the  treatment  which  botanists  uually  give 
the  subject. 

In  discussing  this  aaestion,  we  must  keep  well  in  mind 
the  teaching  of  Sir  Charles  Lyell,  first  as  to  the  insuffi- 
ciency of  the  geological  record,  especially  with  r^ard  to 
land -surfaces.  Considering  the  denudation  and  the  wasting 
action  of  the  waves  to  which  remnants  of  tcrrestiial  conditiors 
are  exposed  during  the  slow  process  of  their  submergence  bcncaili 
the  sen,  and  again  during  their  gradual  upbcavaJ,  it  is  surprising 
to  us  not  that  ao  few  records  are  preserved,  but  that  ai^vtatigcs 
whatever  rcEtudn.  Secondly,  with  reg^id  to  lapse  of  time, 
we  must  get  the  "chili  of  pover^eat  of  our  Imw^** and  not 
misinterpret  "  the  tiffi  of  snooesms  eWl^  Md  oinaada  that 
thousanas  of  years  were  impliad  when  tte  isagaage  of  natare 
impacts  milUoos."  Mr.  CSmtboi  admiti  litt  inperfiectiaa  of 
the  geological  record,  although  scaicdf  withaaScieBt  emphasis, 
and  cMDiwres  its  fragmcntaiy  ccoditlon  to  atiAlflt  eooiaining 
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the  renuiins  of  an  anknown  inaeriplion  repfcseoted  by  only  a  few 
of  its  numerous  letters,  each  of  which  occupies  its  proper  rcla- 
tire  position  to  the  known  and  unknown  letters  of  the  inscrip< 
tion.  This  is  hardlj  a  happy  simile  as  the  relative  a^es  of  the 
beds  and  strata  contaioiug  ve(;etable  remains,  scattered  over  the 
WOtld,  are  certainly  very  far  from  jcttle:!,  and  their  carrclativc 
SCqWDce  is  in  numerous  instrtnce-^  still  the  Miiijfct  of  great  dis- 
cussion. The  relative  position  of  t!ie=e  letters  is  therefore 
present  but  vaguely  known. 

Ilaeclitl  <iiii<fioscs  "that  the  Nuh-mnrine  forc^its;  of  the  primor- 
dial [letiixi  were  fomie<l  by  the  huge  brown  alt;.>-  or  fucoitl.v." 
In  tbe  70,000  feet  of  seilimetitary  ro<.k>,  from  llic  Laurentian  to 
ihe  I>cvonian,  beds  of  carbon  anl  grajihite  arc  abundant  ;  the 
only  known  vegetation  throughout  that  period  is  of  alg^e.  So  f.\r 
only  Mr.  Camilhers  agrees  with  Maeckcl;  from  this  point  liis  views 
diverge.  During  the  ptriod  of  the  dep<5silii>n  of  these  70,000 
feet,  lime  enorf;h  surely  tlapsol  (if  lime  only  ho  rfi[',;ire(l)  (or  the 
evolution  ol  v.i5calar  crjpti>4;ams  from  alyie.  In  the  Silurian  bad 
vegetation  iK-en  equally  fitted  to  resist  ilccay,  weshouM  proh.ibly 
have  tiail  ylinl  evoliiti<  n  indicatr.it  liy  side  with  that  of 

riiuii.-il ..  iifl'iire  lenviiij;  tlie  siiliicc;  of  alj^ii',  we  must  chlTcr  from 
Mr.  Cnrnilhcr^,  who  says  thr\{  if  rich  Ihiras  haii  (■\i-.tcd,  thelimc- 
!.ti.n(s  of  tlie  I  laiiifovci  y  ro:k>  at  Malvern  wouM  h.ive  preserved 
thcni.  In  these  nir.iine  rocks  at  t!ic  most  sca-wecds  could  be 
expected,  and  limestone  of  wh.i;cvrr  age  do  not  usually  preserve 
such  traces  ;  !'iif  we  know  ihnt  floras  existed  by  the  catm)n  and 
graphite  I f  o  i  r  -  m  r  n  1  i  1 .  i  ■  c  .1  - 

Mr.  C^arruiliers  nrgcs  what  he  considers  as  fatal  ohiectiont  to 
the  doctiii.c  of  evoMloii;     taguneaH  tuf  be hneflf  Mated 

as  follows  :  — 

1.  The  siiiiuhancous  appearance  of  tlie  three  principal  K''-"!  ' 
of  vascular  tryi;to;;ams,  even  in  a  more  liit;hly  organised  con  Ir- 
tion  than  ihcir  Iivin(j  reprcscir.alivcs. 

2.  The  early  apj  c.ir.incc  of  ^;yninn  perms  and  the  want  of  eon- 
neciinc;  links  lietuccn  tliLse  .-iii'j  tie  lyeq^ods  Aon  wUdi  they 
arc  supposed  to  h:\v-  lirf  \  ileveloped. 

3.  The  inrly  n;M  1  i-j-ic''  of  monrKotyledons. 

4.  The  su(l(h-n  ii|  "u  ar.^nce  of  dicotyledons,  not  only  in  the 
lower  form  as  A|  cI.-iI  t-,  but  also  as  Dialypctal.'u  and  Gamopctala;. 

5.  The  persistence  in  specific  character  of  S.i/i.v  /v/tins  from 
the  glacial  ptrifxl  until  now  and  f)vcr  a  wiilc  raii^je. 

I.et  us  now  sc_'  on  what  fact.s  llicse  objection-,  are  founded, 
and  whether  tlie  facts  arc  not  open  to  other  inltrpretitious. 

1.  The  evolution  theory  rciiuires  that  lower  groups  have  de- 
veloped until  the  amount  of  organisatiim  was  reacbeil  required 
to  enable  them  to  fulfil  the  conditions  under  which  they  live, 
and  '.u  occupy  vacant  ground  in  the  economy  of  nature.  This 
required  amount  of  <levelopmcnt  may  be  more  or  less  quickly 
attaineil,  and  the  development  of  Ihe  organism  then  remains 
almost  st.ationaty.  Side  by  side  with  this  development,  other 
development  goes  on  unceasingly,  leading  to  the  gradual  evo- 
lution of  entirely  different  and  more  highly  organued  forms. 
The  cryptogams  arc  i>irallclcd  amongst  vcrleljratcs  by  tlie  early 
and  specialised  development  of  replilia  ;  amongst  Crustacea  by 
trilobitej,  \l.  In  lilsc  way  the  telr.abranchiate  cephalopods, 
the  brachiopo<lj,  and  numerous  other  niolhi-ca,  whose  hanl 
shells  resisting  detay,  have  cnaiiled  us  to  ti.ice  llicir  life  his(<.iry, 
have  come  down  to  t!ie  present  time,  just  r.s  thrsi- vascular  fryplo- 
gams  have,  not  in  ti.eit  mi  'St  complex  and  diffcrcnti^te  i  forms. 
\Ve  do  not  expect  hi  ;'ind  sustained  progre$*ive  development  ir» 
Ihe  lower  animal  and  vegetable  gioi^  uid  are  not  larpriwd  at 
evidence  of  actuul  rcsersion. 

2.  On  l!)eir  first  ap|>carance  "thu  ( lyninovperms  do  not,"  Mr. 
Cartu.hers  says,  "present  a  generalised  type,  but  a  remarkable 
vaiicty  I 'ft-ienera  and  species:,  nil  as  highly  differcntiate<l  .as  any  of 
the  exi-.ting  !inm«."    N'o»  if  this  is  absolutely  the  case,  and  their 

u'i!//-;.:>,ii!'  ,■  in  life  is  Cliincidcnt  with  tiicir  first  appearance inllic 
fossil  record,  there  is  nodoulit  that  they  were  specially  crca'e<I,  and 
there  is  no  ncc<l  of  further  argument.  I!ut  the  point  not  yet  proved 
is  that  the  two  arc  coincident.  The  ojcurrcnLC  of  conifer.e  in  tlx 
I)cvoni.^n  is  only  ki'own  by  wood  with  coniferous  structure. 
The  fruit  ard  foliage,  if  known,  might  possibly  atTord  an  indica- 
tion i  f  I'm-  mu  Ic  in  which  their  Course  1  if  evolution,  as  suggcstcti 
by  Ilatilvcl,  had  taken  place.  Un^er  has  descrilicd  anomalous 
woods  lr<jm  Thuringian  recks  of  Devonian  age.  "  Had  these 
been  of  earlier  age  than  .\Iiller's  Cromarty  waoct  tliey  might  h  ve 
been  looked  upon  as  one  of  the  stc|>s  leading  up  to  the  true 
Coniferous  structure."  These  m-ny  yet  be  looked  on  as  steps, 
for  the  relative  age  of  these  Devonian  rocks  is  still  to  be  fixed. 
This  occurrence  of  anomalous  wood  is  at  all  events  not  to  be 
evcrlooked,  if,  mv  atirtad,  the  gfmaotftmt  both  •tnctanUy  aad 


emfaryologically  form  the  transition  group  from  ferns  to  angio> 
sperms.  The  occurrence  of  Coniferous  wood  in  Devonian  rocks 
rather  shows  how  great  are  the  gaps  to  be  filled  up,  and  that  the 

evolution  of  the  gymnosperms  commenced  at  an  earlier  pcrifKl  than 
was  supposed,  during  tlic  form.-.tion  r)f  the  great  carbon  layer? 
of  the  older  rocks,  an  I  side  liy  side  w  ith  the  development  of  ferr^) 
and  lycoM'i  Is.  The  d  tnmuii  ancestors  of  the  spore-prod acin; 
lycopi  id  an  1  the  seed-lie.iriiv;  >;ymiiosperm  are  to  be  sought  in 
remoter  times  even  th.m  the  i  icvonian.  Th:re  Is  no  eviiience  that 
the  Devonian  w<x>  Is  wore  those  of  the  hijjher  and  durci  i-Js 
conifers  and  that  conifers  first  appeared  in  this  form.  Little  is  really 
known  of  the  earlier  cfmifera?,  but  the  cy cads -the  lowest  !orm, 
and  most  nearly  allied  to  ferns — were  far  more  abundant  lorin  :;ly 
than  at  present.  Schimper  writes  as  follows  : — "  What  form  the 
prototype  of  o  ir  conifers  took  in  carboniferous  times  is  not  s.»tis- 
factonly  settled,  neither  fruit  nor  foliage  having  been  discovered 
which  could  l>e  placeil  in  any  order  with  certainty.  The  few 
fragments  placed  in  .\l  ictin:i!  may  belong  to  I.epi  lodcn  Iron. "'  In 
the  i'ermian  rocks  tou'.ftts  urc  abundant. 

Concerning  the  appearance  of  Monocotyk-  ions  at  the  base 
of  i)ie  Trias,  the  first  true  monoc(jt)ledon,  Mr.  ("arruthcrs  states, 
is  the  stem  and  spike  of  an  aroideous  plant  from  the  lowest  carb  i. 
ni'^ctous  strata  near  Edinburgh.  '  Recently  a  number  of  addi- 
tional specimens  have  come  to  light,  but  Mr.  Iltheri.lge, 
junior,  who  15  !eiV:riil  tn  !iy  Mr.  <_  itnithers  as  having  found 
them,  does  not  we  believe  regard  them  to  be  nioncKolyledons 
at  all  ;  and  in  this  view,  although  we  have  not  examined 
ihcm,  wc  are  inclincxl  to  concur,  because  it  seems  unlikely 
that  so  many  spikes  should  he  found  without  foliage.  In  the 
Tranrttrfifrrs  of  the  Botanical  Society  of  Edinburgh,  vol,  xii. 
p.  15;,  Mr.  lithcridge  points  out  that  the  stem  of  I'l  l.uiti  s  wa» 
branched,  and  wdiat  w.as  thought  by  I'aterson  to  be  the  remains 
of  a  dcviiluous  spathe  was  one  of  a  scries  of  small  enlargements 
which  "  occur  along  the  course  of  the  stem  at  regular  intervals, 
jutting  out  one  on  each  side  oppo^iie  one  another."  This  addi- 
tional infi  -riiiation  throws  still  greater  doubt  on  the  correctness  of 
thedcterm:iutioii.  At  Itoumemoutb,  where  aroids  are  abundant, 
leaves  only  have  been  found  without  a  single  spike.  This  is  net 
the  first  tune  mnnncotylcdons  have  been  supposed  to  be  present 
in  the  t  arbonifcrous ;  lor  example,  Cordaites,  a  plant  now  acknow- 
ledged to  be  a  gymnospcrm — but  whether  a  cycad  or  conifer  is 
still,  according  to  Schimpcr,  a  matter  of  doulit— was  formerly- 
supposed  to  be  a  palm,  and  subsequently  a  Yucca  or  Drac.rna. 
The  curious  twisted  bodies  callci!  Spiringium  are  ass  imed  to  be 
monocotyledons  on  very  slender  grounds,  their  aiTinities,  accord- 
ing to  high  authorities,  being  comjileteiy  unknown.  Neverthe- 
less we  find  -\Ir.  Cairrulliers,  referring  to  the  Carboniferous, 
says  :  "  Including  these  fruits  there  are  probably  eight  species 
of  monocotyledons  in  the  later  I'ahen^oic  rocks."  But  rx^lHtiin^ 
them  there  is  but  one,  and  tlir.t,  as  just  shown,  of  an  extremely 
duu:itfal  iiilute.  Moiuiciityleduas  occur  doublfuily  m  ihi  I'li.n 
as  N'ucciles,  and  m  ni.my  forms  in  the  Lias,  agreeing  so  (ar  with 
Haeckel's  tabic  of  thci:  peiligrec.  Tliey  gradually  Increase  in 
number  until  the  present  day.  Although  we  question  the  reality, 
wc  think  the  early  appearance  of  a  monocotyledon,  even  if  it  bad 
occurrcil,  would  no  more  invalidate  Ihe  theory  of  evolution 
tlian  docs  the  cquiily  unlo- iked-for  occurrence  of  tnamtnilian 
remains  in  secondary  rocks,  invalidate  the  theory  in  reference  to 
animal  remains. 

+.  The  next  point  Mr.  Carruthcrs  brings  before  u,  is  the  ap- 
pearance of  dicotyledons,  and  as  their  testimony  for  or  against 
evolution  is  very  important,  this  testimony  dcicrves  CT  inpniiioa 
at  some  length.  Mr.  Cariulhers  regards,  a-,  the  mo  , I  !a!  ,1  ibjec- 
tion  to  the  evolution  theory,  the  suppose  i  fact  that  representatives 
of  all  the  three  great  groups  appear  siniukaneously  in  the  L  pi>er 
Cretaceous  rocks.  Dicotytei^lons  have  Ixrcn  found  as  low  down 
as  the  Ncocomian,  and  their  discovery  in  rocks  of  this  ,'<sf  is 
quite  recent.  Still  the  evidence  that  this  is  their  earliest,  ap- 
pearance is  purely  negative,  and  no  hypothesLs  is  satisfactory 
which  is  based  entirely  on  negative  evidence.  It  is  probable 
that  dicotyledons  may  be  found  in  yet  ear  icr  rocks — perhaps 
quite  early,  although  playing  an  extremely  subordmite  part. 
Tfic  Wealden  has  yieldcil  no  monocoiylcdons,  yet  wc  k  i  i  .v  that 
they  must  have  cxi.itcd  ;  may  not  then  the  earlier  t  irms  of 
dicotyledons  also  have  existed  ?  We  may  parallel  the  ca-e  of  the 
mammals  from  the  Purbccks.  The  Parbeck  fauna  was  considered 
to  ihow  BO  tract  of  iummah  wnU  the  cHuaiaatioa  of  >pe»tiwlar 

'  Pinm  antknuinn,  I.indley  am]  HuttoO,  U  "  CCItaloly  a  Aafncol  of  a 
Lcpidud'^nJroicl  fnm."    (.  Arr.,  f.Vrt/.  VoJ.  UL  a.  58k 

»  I'atktcUtijfraHtemi,  Patcnon.    Tmamt.  B**.  Stt,  £dM.,  wL  i  n,  4s, 
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MWlltKti  of  the  rurl>eck  beds  rcvealt:<l  their  jiresence  in  numbers ; 
htd  this  spot  not  been  (juarried  it  would  have  been  supposed  lor 
years  thai  mammalia  had  made  their  appearance  in  Kocene 
times.  Some  causes,  ttndinj;  to  make  the  preservation  of 
dicotyledons  diflkult  were  JisC\ii,snl  in  Nai  rRi.,  vol.  xv.  p.  281, 
and  need  not  l  e  further  alluiicil  to  here.  Mere  localised  patches 
of  plant  remains  »re  not  an  uncrrinj;  index  of  the  character  of 
a  flora  at  any  periij<l.  At  Bournemouth  there  are  patches  just 
underlying  the  lowest  mnrinc  beds,  which  are  crowded  with  ferns 
only ;  other  patches  contain  nothing  but  ferns,  voids,  and 
gymnosperms.  Had  thcsu  pa'chcs  iKen  isolatcil,  infCftllCM  of  a 
most  misleading  character  would  ha-. c  been  drawn. 

The  upper  Cretaceous  floras  are  known  to  us  principally  from 
Aix-la-Chajxlle  and  from  America ;  but  as  in  bntn  these— indeed 
id  most  cases — the  supposed  I'retaccrius  l>eds  containing;  plant  re- 
mains rest  on  palxozoic  rocks,  their  relative  age  i>  a  matter  of 
uncertainty.  M.  liarrois  fixes  it  as  con'emporano ms  wii!>  lii> 
aM)ne  of  Bclemnitella,  but  whether  he  is  right  in  this  snppo-iition 
or  no',  the  llura  contains  ftms  and  ot)n  r  [  ".nils  which  seem  iilen- 
tical  wi  ll  tliDsc  of  the  Hourncmor.tii  b.(l>.  In  .\rneri  ;a,  in  the 
li.ikoM  f,roup,  we  have  leaf  beds  .(oo  lect  thick  of  tlie  suppostd 
age  (jt  ii.ir  gray  chalk,  but  the  associated  m.iiine  beds  have,  mixed 
witli  dcc;dcdly  Cretaceous  forms,  shelU  apptoachinjj  vtry  closely 
those  of  our  Ixmdon  clay.  It  seems  more  logical  to  determine 
the  3gc  ijf  a  rock  by  the  incomiiii;  of  new  types  than  by  the 
lingerinj;  of  old,  and  the  whole  paLeoniological  evidence  shows 
that  the  c  beds  .are  at  most  intermediate  in  age  between  our 
Eocene  and  Chalk,  the  enormous  gap  between  which  is'probably 
Idle  I  up  here  by  some  2,200  feet  of  strata.  American  geologists 
are  net  agreed  as  to  their  age.  It  would  be  out  of  place  to  dis- 
cuss this  subject  at  length,  but  enough  i-j  said  to  show  that  the 
relative  ages  of  thchc  I'.uras  is  not  definitely  known,  and  that  no 
scries  of  arguttn  iits  b.T  cd  on  their  relative  setiuencc  at  jire- 
sent,  entitled  to  any  weight.  M.  Ivcsquereux  finds  evidence  in 
support  of  evolution  in  the  flora  of  Dako'a,  "  in  the  remarkable 
disproportion  of  genera  compared  to  species  ;  "  and  in  the  same- 
ness ol  the  leaves,  which  are  "mostly  entire,  coarsely  vcinci),  ami 
coriaceoii';,  the  difficulty  of  separ.Timg  them  into  distinct  groups 
by  fixed  ch.ir.icicrs,  the  numerous  forms  of  leaf  which,  seen  sepa- 
rately, represent  different  specie^,  or  even  genera,  and  which, 
con^iik-rcd  m  scries  or  !.mij.i|h,  app.j.'ir  unilivitlable  into  sections.  ' 
Vr'hen,  however,  he  theorise?,  we  see  that  he  makes  use  of  the 
same  arguments  against  evolution  as  those  put  jt  for  ward  by  Mr. 
Carrutbeis.  Von  Ltlingshauseo,  on  the  other  hand,  who  has  paid 
much  attention  to  the  subject,  states  that  he  is  able  to  trace  the 
ancestry  ol  our  present  floras  back  to  simple  elements  in  Tertiary 
tines,  and  these  to  still  simpler  and  more  uinl-  1  lypj,  m  Cre- 
taceous times.  In  his  works  a  number  of  cx.unples  are  given. 
Tlie  llora  of  St/  inn  j,  v.  hoiC  aije  as  Lower  tocene  may  be 
accepted,  is  closely  ;iiiiih!:;i)u>  \vi:h  that  of  Mounicmouth. 

Now  let  us  cxr.rijiiiu  the  manner  m  which  determinations  of 
fossil  leaves  fp  mi  ihcse  earlier  rocks  have  been  made,  and  see 
whether  thi:y  are  sufticicntly  rch.ihih:  to  entitle  us  to  form  any 
theories  wtiatevwr  .xs  to  the  simultaneous  appearance  of  the  three 
di*isions  of  I  licotyltil.ju-;.     l.rt  us  take  the  llora  t)f  l)akola. 

( >f  /'.' j/A'.r/.t-  v.c  have  1  .uiixlcndrnii, '  r;unde(i  on  two  frag- 
ments, ami  Ma_i;noha  on  two  fta.;nn;ii:5.  I  ho'c  fr.igmenls  are 
of  simple  leaves  ami  pci^sess  no  ch.iractcr  whatever  :n  t  emsi'lves. 
Upon  Mhich  they  can  lie  dtteriniiicd.  .^I  nli..,  :  n  instance, 
is  Uetermmed  from  the  simdatity  in  form  to  ic.ivcs  dcscrihed  as 
Magnolia  Ijy  Ilcer  in  the  Mora  of  GrecnLmd,  wliicli  theni-^clves 
arc  sui>posed  to  be  Maj^olia  because  they  resemble  (not  sjxicifi- 
caily)  .Magnolias  from  tlie  .Mio:ene  of  Europe.  In  Menesf>ermitcs, 
the  thtrd  genus,  the  name  indicates  that  its  alTinitics  are  vague, 
and  we  accordingly  sec  that  it  had  been  formerly  described  as 
Dumbeyopsis,  Acer,  I'opulites.  The  Gamope',al<r  are  representee! 
by  three  genera.  01  these  .\ndromeda  is  deterroincil  on 
two  fragments  and  one  indistinct  leaf  of  simple  lanceolate 
fcrm  ;  Diospyros,  formerly  described  as  Qucrcus,  is  determined 
from  one  simple  and  ovate  leaf  resendjUng  Laurus,  the  other  a 
round  and  simple  leaf;  while  Hiumelia  is  siill  more  unsatisfactory, 
and  has  been  previously  thought  to  be  cither  Liurus  or  Qucrcus. 
The  determinations  have  been  changed,  as  we  see  by  the  position 
of  the  plates  atxl  the  figures  on  the  plates,  many  times  dunng  the 
progress  of  the  work,  and  it  is  not  too  much  to  say  that  all  the 
determinatioas  of  leaves  ol  I'oIypctal;e  and  Gamopetalx  from 
this  flora  are  vague  and  unsatislactoty,  and  no  one  would  l>e 
more  ready  to  acknowledge  this  than  Mr.  Carruthers  himself. 
We  do  not  find  fault  so  much  with  the  determinations  themselves, 
which  ve  probsblj  the  beat  that  oonld  be  m»de  Cnmu  Mich  me- 
toUl,  bat  we  think  it  ptonetBre  to  fane  eqr  tbeoikt  apoa 


them  as  to  the  simultaneous  appear.-uice  widi  the  Apetda  ot 

the  more  highly  organised  Dicotyledons, 

In  the  Eocene  and  Miocene  we  have,  however,  richer  mate- 
rial?, and  the  variety  and  completeness  of  the  fossil  (lura  become 
conspicuous  ;  the  forms,  as  Lyell  says,  "were  perfect,  chan^;iiig, 
but  always  becoming  more  and  more  like,  genetically  anii  speci- 
fically, to  those  now  llvinj^."  Von  Ettiii^sli.iuscn  lus  trace]  the 
direct  descent  of  many  living  species  back  to  the  .Miocene, 
sometimes  two  or  more  soecies  to  a  common  parent  stock. 

5.  With  regard  to  the  per>is'.cncc  of  .S';/;.r  f\<!aiu,  it  appears 
to  be  simply  a  ca<;e  of  a  plant  Incoming  thoroughly  adapted  to 
certain  conditions  of  lil'e  which  were  met  with  in  England 
during  the  glacial  i>erioJ,  an  J  are  present  no  v  in  extreme  northern 
regions.  Why  Sii'ix  /•/.'rM  should  have  varied  since  glacial 
times  more  than  mollusci  and  other  animal  life  is  not  apparent. 
The  intermediate  forms  w  hich  should  connect  sviJlows  and  poplars 
have  not  been  found,  but  as  popLar  like  leaves  have  been  met 
with  in  lower  cretaceous  rocks,  it  is  probable  that  the  order  of 
Salicacce  is  an  extremely  ancient  one,  and  the  single  generalised 
form  must  In:  sought  for  in  remoter  times  even  than  the  Creta- 
ceous. 

Our  general  broad  knowledge  of  the  succession  of  plant  life,  as 
testified  by  the  rocks,  is  too  well  kno.vn  to  neeil  recapitulating 
here.  Schimper  enters  in  detail  into  it->  hiitory.  In  the  Silurian, 
Alg  i: ;  in  the  Devonian  ferns  an  1  I.ycopads,  reaching  their  ap  igee 
of  development  in  the  Caruoniferoiis  ;  and  in  the  I'etmiin  the 
conifers  first  take  an  important  position.  The  Triassic  indicates 
a  great  gap,  and  may  l>e  considered  the  reign  of  gymnosperms, 
wliilst  the  incomin;;  of  the  phanerogams  is  placed  beyond  doubt. 
The  Jurassic  presents  another  hiatus,  and  but  little  is  known  of 
its  flora.'  Heer,  however,  infers,  from  the  entomological  fauna, 
that  there  were  no  leafy  trees  in  the  Li.as.  The  oolitic  rocks  con- 
tain abundance  of  cycads.  The  Wealden  and  Ncocomian  vege- 
tation has  left  us  little  more  than  gymnosperms  and  ferns. 
With  the  upper  cretaceous  period  dicotyledons  are  abundant,  but 
their  incoming  is  traced  to  older  rocks.  The  Eocene  contains 
rich  assemblages  of  dicotyledons,  principally  apetalous,  and  l!ic 
Miocene,  fjctter  known,  a  still  greater  variety.  We  see  tlie  same 
plan  of  development  in  the  individual ;  and,  as  Prof.  Huxley  re- 
cently slated  in  a  lecture  at  South  Kensington,  ''  we  can  trace 
hvliii,'  ])'..i:its  frum  the  most  gigantic  and  complicated  tree,  step 
by  step  down  through  many  gradations  to  the  lowest  alg.e,  the 
lichens,  and  on  down  to  a  piece  of  animal  jelly." 

Thus  we  finil  on  reviewing  the  evidence  that  has  been  brought 
forward,  that  other  intcrjireli'.ions  may  be  pSt  Vpon  the  fact! 
presented  to  us  by  Mr.  Carruthers.  J.  S.  G. 


I.v  an  article  in  this  month's  C*nUm/\<mry,  entitled  **Evahl> 
lion  and  the  Vegetable  Kingdom,"  Mr.  Carruthers  refers  inci- 
dentally to  a  question  that  deserves  the  careful  consideration  of 
all  who  accept  the  doctriue  of  evolution ;  vi/.,  whether  the 
earliest  type  of  f]owcr  nras  hermaphrodite  or  unisexual.  Alludieg 
to  the  abundance  and  variety,  of  pakeozoic  gymnosperms,  as 
evi<knced  by  the  numerous  fruits  that  have  been  discovered  in 
t)ie  carboniferous  measures,  he  lays  stress  on  the  fact  that  "  they 
all  belong  to  the  Taxineous  group  of  conifers  ....  that  the 
plants  of  this  section  are  all  direcious,  i.e.  having  the  sexes  on 
diflTerent  plants.  If  the  occurrence  of  the  germ  and  sperm  elements 
in  different  organs,  and  even  in  dilTcrent  individuals,  is  evidence,  as 
it  is  held,  of  higher  development  in  phanerogams,  then  it  is  im- 
portant to  notice  the  order  of  appearance  of  dicecious  and  mome- 
cious  groups  in  relation  to  thoac  with  hermaphrodite  flowers. 
Advocates  of  evolution  hold  that  dimorphic  plants  are  now  in  a 
transition  stage  progressing  towards  a  dioecious  condition.  The 
conifers  attained  to  the  highest  knoim  development  as  regards 
this  element  of  their  structure  on  their  first  appearance." 

If  Mr.  Darwin  be  regarded  as  an  exponent  of  the  views  held 
by  "advocates  of  evolution,"  we  find  that  he  expresses  himself 
very  differently.  From  the  following  passages  in  his  recently  pub- 
lished work  on  "  The  Effects  of  Cross  and  Self- fertilisation  in  the 
Vegetable  Kingdom,"  he  would  seem  to  consider  the  primordial 
condition  to  be  unisexual.  "There  is  good  reason  to  believe 
that  the  first  plants  which  appeared  on  this  earth  were  crypto- 
gamic  ....  As  soon  as  plants  became  phanerogamic  and 
grew  on  the  dry  ground,  if  they  were  to  Intercross,  it  would  be 
indispensable  that  the  male  fertilising  element  should  be  trans- 
ported by  some  meeni  thrgojjh  the  air ;  and  the  wiod  is  the 

>  Aa  cxicuive  Janiiie  In  hw  heie  daiciBiwl  fay  Heir  Imjtfm,  dt 
VAiud.  im^  duSOmtttdiSt.  Htnikmg,      sM^  MM  asil.  No.  ta. 
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riomhit  IMMM  of  timtport." 
naCkadlsc,  no donb^  weic 
dct  of  these  groups."  .... 

•MnopUkinpluub  tint  fhqr  are  o'lcadicliaou*'  For 
MMiflilclilie  givts,  Mr.  Xlvinii  oonridm  that  ^  **nvbe 
ottribolod  to HMiiiophiloM  pints  KaviaK  letaiaed^'ia a  gmer 
degree  tboa  lb*  entonopUloM^  •  prtaaonnl  oandiliaB,  in  viuA 
the  Mxcs  im*  lepeniM  aad  dicir  nntRil  Icitilintiaii  dEMte^ 

tqnaMBc  of  tfco  wlod."  "  If  tbis  view  i»  corner,  phatft 

nrait  have  been  teadewd  bemapbRidltct  at  a  later  thongh  Hill 
very  early  period,  and  CBtomcyhilOMl  at  a  yet  btcr.  period, 
namely,  after  the  deTcIopmcnt  M  WiHMd  iiucctx."  He  f  able' 
qacDtly  poioUottt,  however,  tbat  **  Wider  chani;ing  cowdlliow 
of  life  ...  .  eonc  hcrniar.hrodite  plants,  dcMended,  as  wo 
;  beBef^  fioa  aU^n^waUy  diclinous  plants,  Iwwe  bad  tbcir 
labi  tepualedi"  aad  lie  iwaBca  aaaacaaaplr,  LydmU 
It  ia  oolf  fai  the  cate  of  pluMi  tbtt  lemtliig  ibat 


t  be  bdd  to  be  a  tnmilioiial  stan^ 
FmC  TUedtoa  Dyer,  in  bia  Mdee  of  Mr.  Darwbi'ii  book  to 
Natuu  (tcL  XT.,  A,  ^9)^  uhlaiai  an  opposite  triew.  "It 
woiddnot  be  iSoiaiSX  to  abowtbat  alt  ttnN|b  aevfgtilable 
kfaigdom  the  heiaanlHodite  ooodhiOB  nooedea  tbe  dioMOoa." 
Dcnvrring  to  Mr.  Darwbi'k  emdauoa  tnat  tbe  aaoDoedow  COO- 
ditka  **iB  pnibaUjr'tbe  fiiat  step  lowaida  bcfiMpihraAtism," 
be  coiiaideis  ft  "not  inpnifaalileniat  piccfady  tbeeaBMiae  may 
bemorctnie.". . . .  *<Totbaoblfgfatonthe«M8lioawbelberthe 
primoidial  plant  was  dididoaa  «r  ■at*"  bediseonca  the  nauer 
m  which  it  probnbly  originated  "fionaoaie  plant-fiMm  aot  dis- 
tantly lelaud  to  SdagioellA,"  and  anfrcaat  Ae  eoodoaiaa  tbat 
the  lirst  ilower  woiud  probably  be 
dcidtitte  of  eoioor  aad  beraiaphrodilc; 

Howwoofalltbef  bowew,  if,  iaalaad  of  imaidiag  tbe  fpo- 
ranjgiiftnHis  cooe  or  spibe  of  StbubieHa  aa  tbo  boaiolcwae  of 
a  sukIo  flower,  we  comp«i«  it  alMr  iHib  ^  spiiw  of  Carex, 
fSft  for  example,  C.  fulkaritt  Tbc  Mike  io  this  species 
like  the  other,  *'  composed  csseatidiy' of  aa  aiiabaffiag  oradiiad 
lateral  appendages."  The  clanea'  of  tbe  sedge  comspond  to 
tbe  SCsles  of  the  IjFCOpod  j  w  the  axils  of  the  upper  are  found 
the  "aaale  •tmctam*'— in  Selsgioclla,  spormngia  conuining 
mktoaporai  J  In  CMtR»  aatbcn  «ionfaiHing  pollen  j  in  the  axiU 
of  the  lower  are  fiMsd  tbe  **fenale  itmBtnm"— n  SeU^i- 
nella,  sporangia  coMaiabe  nMcraapoics ;  in  Cara^  ovaties 
containing  each  an  o«alb  ncK  ia  Ibcn  not  even  tbe  diflTer. 
encethatlbeporilioaoadieaadaef  thhnnkaed  female  struc- 
teits  is  famited.  fvm  Cpiittnris,  witk  Ua  siDcle  spike,  the 
passage  is  can  to  species  that  barn  sewral  qiihdels^  each  mate 
attbetopaadlcnnlebclow;'or  to  Mhetstbat  have  the  upper 
spikeletsiriiellf  nal^  dwlawar  ansa  wholly  Josale.  Tbeaasae 
arraagMicnt  ot  male  and  female  denuntaia  feond  in  Tfpha  and 
Spargauum,  in  most  of  the  Araoetc,  to  wUife  older  belong  the 
oulcat  fosul  monoeotyledoni^  and  is  presenedcveain  Sagitiaiia, 
altboogh  in  the  bat  jbc  flowers  are  of^  imch  bMiar  type,  being 

as  uc  comparison 


provided  with  petaUold  perisnllw.  So  fer 
with  Sdaginella  w  concemcd,  doeaft  notfavoor  the  pminction 
In  tbe  first  plaoe  of  nnisemal  tummt     least  aa  moA  aa  of 
bemapbfodtte?  Thomas  Odmbck 

Newton  le  Willow* 


The  Rocks  of  Chamwood  Forest 

So.Mi:  Ictlcrii  tartd  ill  Na  u  kk  a  few  mr-riths  ago  upon 
lliL  of  Clj.'ri.woc'd  l  uicit.     In  one  of  lliem  it  was  sug- 

gchlcil  lliat  ilic  >)  cnitic  liojses  of  Matl<ficld  and  Groby  iriij^ht  be 
mute  ancitnc  ibsn  tbe  tunounding  iilaies  and  grit«.  Some  of 
}our  readcis  may  tlieterure  be  interested  in  Icaniing  that  we  have 
now  ascertained  from  unquciitionable  evidence  in  two  places 
that  the  syenite  is  iutruuve  in  ihc(c  rock5,  and,  as  ue  believe, 
in  some  ol  the  highest  and  latest  rocks  of  the  series.  \Vc  reserve 
the  dciaih  uf  the  sections  and  localities  for  a  paper  which  ue 
bofK:  shcjrtly  to  cumrounicatc  to  the  Geological  Society. 

John'i>  Coilctc,  Cambiidge,  T.  G.  BuMMSY 

Haioi  ao  E.  Hill 


Southern  Double  Stars 

Noting  some  queiics  in  your  November  nsmbcrs  (in  the 
"  Axtrooomical  Column")  respecting  some  sonthcm  atars,  I 
inclose  jou  uouu  extracts  from  onr  occasional  observation* 
that  refer  to  tb«  objecu  aamed  io  tboae  and 


MeUwonM  Obscrvateij,  Jannaij  as 


ROBT.  L.  J.  EU.UV 


Ship'n  Chronometert 

\\y.  have  read  with  mnch  pleasure fonrnotice  (vol.  xv.  p.  4OJ) 

of  Sir  William  Thonuon's  lecture  on  Navigation,  and  are  on- 
pared  fully  to  endorse  your  remarks  as  to  the  value  of  Mr. 
Ilartnup's  sjblcin  of  rating  ships'  chronometer-,  l>y  which 
account  L»  taken  of  the  change  of  rate  due  to  ch.in^c  or  tem- 
perature. 

It  is  but  fair  to  mention,  however,  that  the  principle  upon 
uliicti  tins  system  is  founded  was  thoroughly  investigated  l>y 
expeiimenis  upon  a  larce  number  of  chronometers  by  M. 
Lieusouf,  of  Paris,  tome  thirty  or  forty  yea.-»  ago  ;  actin^;  upon 
his  suggestions,  and  after  independent  iiivesligation  conducted 
in  our  clirom  mc'.cr  iii.uiufactory  sjjme  six  )t.it!>  3^0,  wc  pro- 
duced a  table  fur  tl.c  use  uf  cnptams  and  others  using  ships' 
chronometer?,  which  faiUned  in  the  chrunomclcr  case,  with 
a  small  thermometer  m  front  of  it,  in  such  a  way  that  the  top  or 
upper  end  of  the  column  of  mercury  indicaletl,  without  any  cal- 
culation whatever,  the  mean  rate  that  should  bo  given  every  day 
to  the  chronometer  until  some  con&iderablt-  Llianj;L-  of  tempera- 
ture had  taken  place  (^ay  3*^),  when  tbe  new  position  of  tiie  top 

of  the  mercury  column  again  sbowed  ths  new  i*te  to  be  ttwd  in 

workin(j  ihe  chrominiett r. 

We  di  I  n.nt  mti  hi.i:o  this  plan  to  the  navijjaling  public  gene- 
rally, ss  we  feared  th.it  sutficu  nt  trouble  (small  tlmugh  it  actusily 
bc)  would  not  have  bten  t.ikru  m  il.c  u-u  of  i>,  al>i<  for  anoti.tr 
reason,  «.<-.,  nearly  evciy  rhruiii  ir,<  Tr  ilint  we  have  teslcii  has 
btcii  iiurid  tu  ri-f.iiiic  ,1  .lilftrful  I'.aily  r.jclt;i  u-nt  for  a  change  of 
tenif'L'ir.iure  cf  ±  I  ,  .lud  ihips  raicly  remain  sufficient  time  in 
poll  fur  us  to  determine  this coetVicientallerallawlag  for  the  time 
necessary  lo  clean  the  chrononscli  r. 

Hut,  asoursysltri  il  tatiuLith  n  may  lie  of  interest  to  yoar 
readers  ard  n.ny  (i<i>- I'jiy  be  avaihildc  fur  other  purjHJsca,  we 
give  it  you  as  brictly  as  possible. 

l-tom  riur  experience  (which  agrefs  with  tb.it  of  IJeu.sotts 
.ind  (1  n.ir'r.up)  WC  find  that  the  otdirury  com]  cnsaiion  balance 
wi  111 .ru\iliaiy,  causes  the  chronometer  to  go  at  its  fastest  rate 
11  r  n  !  tber  wurds  U)  /(iiit)  at  a  point  of  the  theimomctric  SCslc 
s  iii.'  .vhirc  between  55'  and  70  F.,  usually  at  (0°  or  6^*,  and 
itia'  1,'om  25"  to  30  above  or  btlrm-  ilm  "laittrst  point  "  t)if 
chri'iiomelcr  loses  i  t  t;ocs  slower  1:1  its  fastest  rale  by  .in  amciuri". 
that  is  detcrninutii  '.ly  niiilti])!)  ir.^^'  the  square  ot  the  iliifcrence  in 
temperature  I'ttwccn  the  new  pom;  and  the  "  fastest  point  "  by 
the  cocflicieti!  of  temperature  i.ir  a  tlian^c  of  1'  above  or  below 
the  "iaslcat  poiol,"  t.r.,  by<  tbe  amount  tbat  a  chruaomctcr 
goes  jAmr  for  bavfaig  its  teaaperataae  Incveaaed  or  dIminiJied 
by  I*. 

This  is,  however,  only  true  fo  loni;  ,is  two  con  liiums  are 
adhered  to  ;  the  first  condition  being  thai  the  "fastest  point" 
(which  can  be  moved  at  will  by  the  cluonomricr  maker),  shall  cot 
be  taken  outside  the  limits  of  55"  to  70^,  that  is,  tbe  rule  will 
apply  from  30"  to  95°  but  not  licyond.  even  though  the  "  fastest 
pouit  "  should  Le  moved  up  to  go"  or  do\Mi  to  40' ;  beyi-«sd 
these  points  a  new  law  applic!^,  ai.il  in  Und  ul  siju.iring  the  dif- 
ference of  tefflpci^ne  and  multiplying  that  quantity  by  the 
coefficient  of  temperalitre,'  this  latter  must  be  multiplied  by  the 
difterence  of  tcmpemliite (always. rechoped  irom  the  "fattest 
potat''.oftbedinndoBelacnidfrtri»l)iai8edtoi  , 

the  square  aad  tbe  abt^  or  jr  5,  ibr        gobd  I 
be^ven. 

TUs  being  explained,  it  wiObeeaay  topeioei««the«Mof  the 
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table  or  dia^am  as  (;iven  l>clow,  in  which  t  is  a  thcrnionicter, 
C  C  and  c'  c'  are  cunro  drawn  afirr  teaMnj;  the  chronometer.  For 
an  ordinary  v<iyaj;e  in  which  no  cxtrrnii-i  mI  tcmpcra'.urc  are  ex- 
pected, or  which,  ti  llicy  occur,  will  iic  i:.'  iii  Jvir.iti  n  only,  we 
should  b.eal  ihc  c'i^\|;ram  under  the  thi-rniniiLtcr,  that  the  tem- 
perature line  of  (>3  vliivuld  coincide  u  itli  .^m  1  pais  tlir.jugh  the 
ap'X  of  trie  curve,  and  if  the  chrnn  Tnv.'tt'r  were  iiritli^r  (;r.ining 
nor  1  '-iiii;  .It  6v  we  u^-l  iliaw  ;h<-  iiir.c  as  <'  <'  ;  if  the  thrfino. 
meter  were  ij  viiiii;;  five 'enilii  r.f  a  scc  irnl  i>er  tl;\y  we  •should 
draw  the  ciitve  a^  i  '  >  '. 

Then  the  rate  ts  nUays  tu  be  rccltotird  from  the  s -mmit  of 
the  mercury  hori?oiH:'.;iy  till  the  line  meets  the  curve  ;  if  this 
line  should  he  to  the  lefi  of  the  themomcter  the  time  ahould  be 
reckoned  a9/Au(+)or  ^Mm;;  if  to  thei^,  ■SMimiir(-) 
or  losing. 

Thus,  for  example,  taking  the  '  ne  >i  A  for  .1  chronume'.cr 
whose  rate  at  65*  is  o  olhs,  Lliis  wiH  give  at  75'  —  o '  sths,  or 
locing  half  a  second  dailf  ;  or  fur  a  chronometer  whose  rale  at 
65"  (c'  c')  is  fast  o'  -Jthf,  at  75°  it  would  lie  o"  oths  for  a  dirono- 
I  daOjr  ooeflicieiit       a  curve  as  heie  dnwn. 
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 in  determiniiffi  a  daily  rate,  two  or  more  observa- 

doM  of  temperatnre  aboala  be  taken,  so  a;,  to  give  a  mean  tem- 
perature point  from  which  to  reckon  the  rate,  as  the  day  and 
■ieht  temperatures  difTer  coDsiderablj. 

Prof.  Lieusons,  :n  his  hrc^hure,  gives  a  rule  for  determining  the 
•Bioant  which  a  new  chronometer  is  likely  to  gain  on  ita  rate, 
owing  to  the  hardncaiof  the  balance-spring  and  other  causes  in- 
dejpendent  of  temperatnie,  biM  we  do  not  find  this  latter  so 
leuabie  as  the  tenperature-correction  method  as  detailed  above. 

Should  this  prove  interesting  to  jour  readers,  we  may,  with 
yeor  pcmission,  at  some  future  lime  give  a  few  ceasons  for  the 
dUlerence  that  is  found  to  exist  between  the  daily  eocflicients  of 
tcmfcrature  of  diffircnl  chronometer?. 

PAKKINsr>N  AND  FROI>Slt  AM 
4,  Change  Alley,  ("nrnhdl,  Iimdon,  March  12 

r.S. — The  al>QVc  !tys.ti.m  itndcrs  the  a»\iliar}  com[itns.-;li')n 
unnecessary,  and  can  therefore  effect  a  savirgef  to  5/.  on  the 
cost  of  each  irutrumcnt. 

Lowest  Temperature 

Triu  *n>wi  to  be  something  almost  abnovmat  in  the 
ifimatic  conditiaBa  to  which  the  observatory  at  Stonyhurst  is 
mbject  (vol.  XV.  390).  I  renemlH-r  going  into  a  ^irdcn  in 
dw  adchbonilMioa  of  KBaresborougb,  in  Yorkshire,  about  eight 
«^d0ek  ea  Oe  aMiniing  of  Cbristnaa  Day,  iS6o^  and  seeing 
what  lauppoae  had  never  been  sen  in  Engjaiid  osl^ide  a  hbora- 
kny  beloie  that  momin;;,  vir.,  the  mercury  in  a  thcnnomclcr 


standing  at  %*  F.  bcl.m  zero,  i.t^,  40*  F.  of  £rust.  At  Stony- 
hurst on  the  same  day  the  ihennonw.cr  went  down  only  to  6**7 

F..  I.e.,  there  were  2 5' 3  F.  of  frost. 

Again,  on  March  i,  1877,  the  lowest  temperature  registered 
in  the  nei|^hbourhouj  of  iCnare&bwongh  was  only,  I  believe, 
18"  F.,  whilst  at  Stonyhurst  it  was  9°-i  F.  The  di^rcieaces, 
therefore,  between  the  temperatures  on  the  two  days  spokCB  of 
at  these  places,  not  fifty  miles  distant  from  each  other,  were 
respectively  2°-4  F.  and  !  hich  are  so  wide  apart  as  to  fug. 
gestthat  Stonyhurst  is  SI  I  l  :  t  climatic  conditions  which  do  not 
prevail  in  the  Vale  of  York.  I  may  mention  that  the  record  in 
the  Times  of  the  temperature  on  the  morning  of  March  i,  wan 
oaly  35°  F.,  but  in  country  districts  in  the  south  of  EngUud  it 
WM  as  low  as  20°  F.  Great  numbers  of  oaks,  laurels  Other 
eiergteeua  wne  killed  in  Yorkshire  by  the  frost  of  i860. 

Oxfiwd  R.  Abbav 


Meteor 

A  FEW  minutes  Ijcfore  10  o'clock  on  Satuniay  ni^jht  I  saw  a 
very  beautiful  meteor  tow-arcU  the  western  hnri/r>n.  'I'lie  metei^r 
|'as_-ed  obliquely  downwards  towards  C1ri<m'-s  bilt,  mm  in^  slowjy 
from  tight  to  left.  When  first  seen  it  was  a  Ifrilhar'.t  '.slnte  Lfody 
about  ith  the  apparei»t  diameter  of  the  moon.  As  it  pibsed  on- 
wards it  became  bluish  and  pear-shaped  with  a  Ijright  track. 
Before  its  final  dijapi^)«arancc  betweer.  the  belt  and  the  pleiades 
It  had  a  purplish  liue.  it  was  visible  about  four  or  five  seconds, 
and  during  that  period  it  Unttlied  about  ten  or  fifteen  degrees. 

Hrightoif,  March  12  W.  Ainslie  IIoi.lis 

I  SAW  the  meteor  at  Qh.  56ra.  r.M.  of  Saturday,  Mardi  I7, 
mentioned  by  your  correspondent,  "  W.  M."  I  was  on  the 
sea-shore  at  Ivossall,  near  F'lectwood,  and  while  lookii^  out  to 
sea,  due  west,  I  became  aware  of  a  sudden  ontbuist  of  light  on 
my  left.  On  turning  I  saw  the  splendid  meteor  sailing'  rather 
slowly  across  the  sky  from  •  poUt  ahont  3*  noith-wc^t  of  • 
Ilydrae  to  a  point  in  Monoeem^  whow  poeiUoa  I  should  c  ti- 
mate  to  be  about  R.A.  ■  7h.30n.  ;  Ded.  >  SoPcC  south. 

March  26  J.  11. 


DR.  SCHUBMANN  ON  MYCBNjE 

LAST  Thursday  night  will  be  always  regarded  as  a 
memorable  one  in  the  history  of  the  Society  of 
Antiquaries,  when  Dr.  Schlictn.jnn  ckscrilxd  to  an  tin- 
usually  distinguished  audience  his  own  and  his  wife's 
explorations  on  the  site  of  the  Acropolis  of  ancient 
Myccnre.  Taking  as  his  clue  the  well-known  passage  in 
which  Paiisanias  (A.u.  176)  speaks  of  the  ruins  and  tr.ici- 
tions  of  the  famous  Greek  city,  Dr.  Schliemann  was  led 
to  the  belief  that  bis  scholarly  predecessors  bad  mistaken 
iu  drift  Tbe  passage  in  Patinnias  rons  thtis : — 

**  Atuoog  other  remains  of  tbe  wall  b  the  gate,  on  which 
stand  lions.  They  (the  wall  and  the  gate)  are  said  to  be 
the  work  of  the  Cyclopes,  who  built  the  wall  for  Pa:tus  in 
Tiryns.  In  the  ruin  cif  Mycon.x  is  the  fountain  called 
Pcrscia,  and  the  suljti^naiK-aii  buildings  of  Atreus  and  his 
children,  in  which  thty  stored  their  tieasures.  There  is  a 
sepulchre  of  Atreus,  with  the  tomb';  of  Ag.imemnnn's 
companions,  who  on  their  rctutn  fiitm  Ilium  were  kill.d 
at  dinner  by  .l.^isthus.  The  identity  of  the  sepulchre  of 
Cassandra  is  calKd  in  (lucstion  by  the  Laccdacmoni.ans  of 
Amykla;.  There  is  the  tomb  of  Agamemnon  and  that 
of  his  charioteer  Eurymedon.  Telcdamos  and  I'clops 
weie  dmoaitied  in  tbe  same  aepulcbie,  for  it  is  said  that 
Cassanara  bora  these  twins,  and  Aat,  when  still  little 
babies,  they  were  slaughtered  by  /Egisthus,  together  with 
their  parent.  Hellanikos  (r.c.  4g5-.jii)  writes  that 
Pylades,  who  was  married  to  Klectr.i  hy  the  ronsent  of 
Orestes,  had  by  her  two  sons,  Medon  atul  Strophins. 
Clytcnnicstra  and  .Kgisthus  were  buried  at  n  little  dis- 
tance from  the  wall,  because  they  were  thought  unworthy 
to  have  their  tombs  inside  of  it,  where  Agamemnon  re- 
posed, and  those  who  were  slain  with  hini." 

Previous  explorers  had  searched  in  vain  for  any  of  the 
relics  here  referred  to^  because  they  seafdied  in  the  wrong 
place,  mistaking  the  trail  spoken  of  for  thM  of  the  city, 
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whereas  Dr.  Schlieinann's  tastinct  led  him  to  infer  that 
Ajfamemnon  and  his  conipanioi)s  were  buried  within  the 
wall  of  the  citadel.  Following  this  clue  he  began  three 
years  a;;o  tO  siplc  many  shafts  in  different  'parts  of  the 
Acn^lis,  and  met  with  such  eneotmgug  results  near 
the  Ltons'  Gate  mentioned  by  Pansanias  tut  be  devoted 
bis  main  attention  to  diraings  in  tbis  quarter.  There 
were,  however,  so  many  hindrances,  that  it  was  only  in 
last  July  he  was  able  to  carry  out  hi-,  plans. 

In  the  Acropolis  Dr.  Schlirmann  hail  entirely  cleared 
the  famous  Lions' (".ate,  which  he  went  on  to  dcscrihe, 
discussinji  also  the  old  question  of  tin-  symbolism  of  the 
lions  surmounting  the  jjatcway,  and  of  the  altar  sur- 
mounted by  a  column,  on  either  side  of  which  rest  the 
fore  paws  of  one  of  the  two  lions.  One  theory  was 
that  the  column  related  to  the  solar  worship  of  tfaie  Per- 
sians, another  that  the  altar  is  a  fire  alter,  guarded  by 
tbe  lions ;  a  third  that  we  have  here  »  wpreientatien  of 
Apollo  Agyiens.  Dr.  ScbHemann  Mmadf  was  of  this  last 
opinion,  which,  he  thoujjht,  was  borne  out  by  the  Phry- 
gian descent  of  the  PelopidnK.  The  lion-cult  of  the 
Phr\^ians  was  well  known.  Resides,  among  the  jewels 
found  in  the  tombs,  and  especially  in  the  first  tomb,  this 
religious  lion  symbolism  re-appcaicd.  On  two  of  the 
/v7*<'//jj-<^  gold  plates  there  found  was  seen  a  lion  sacrificing 
a  stag  to  Hera  Bowttic,  who  was  represented  by  a  large 
cow's  head,  with  open  jaws,  just  in  the  act  of  devouring 
the  sacrifice.  On  entering  the  Lions'  r.atc  were  seem- 
ingly the  aacient  dwellings  of  the  doorkeepers,  of  whom 
some  account  was  given.  Further  on,  as  at  Troy,  was 
quadrangular  (^dopeaa  masoory,  maibing  the  site  of  a 
second  gate  oi  wood.  Still  fhrtner  on  were  two  small 
Cyclopean  water-conduits  ;  to  the  right  of  the  entrance 
passage  were  two  Cyclopean  cisterns.  A  little  further  on 
came  to  !i:4ht  that  lart;e  double  parallel  circle  of  closely- 
jointed,  slanting  slibs,  which  has  become  so  famous 
during  the  last  three  months.  Only  about  one-half  of  it 
rests  on  the  rock,  the  other  half  rests  on  a  12-fect  hi^jh 
Cydopean  wall,  which  has  been  e.vpressly  built  to  support 
it  in  the  lower  part  of  the  Acropolis.  The  double  circle 
had  been  originally  covered  with  cross  slabs,  of  which  six 
are  still  in  situ.  Inside  the  double  slabs  was,  first,  a 
layer  of  stones  for  tbe  purpose  of  holding  the  stabs  in 
their  poaidoo.  The  remaining  space  was  fiUed  up  with 
pore  earth  mixed  with  long  thin  cockles^  in  tbe  places 
where  ^tbe  original  covering  remains  in  its  position,  or 
with  dthris  of  houses  mixed  with  countless  fr.igments  of 
archaic  potteiy  \'.hciever  the  covering  was  missing.  This 
circunisMiHc  could  ]ea\c  no  doubt  that  the  cross  slabs 
were  removed  long  before  the  capture  of  Myccn  r  hv  the 
Argivcs  (li.c.  46S;.  'I  hc  entrance  to  the  double  circle 
was  from  the  nmlh  side.  In  the  western  h.ilf  of  the  circle 
Dr.  .Scliliemann  discovered  thne  rows  of  tomb  steles, 
nine  in  al',  made  of  calcareous  stone.  All  stood  upright ; 
lour  only  wh'ch  faced  the  west  had  sculptures  in  relief.  One 
stele,  ptccisely  that  beneath  which  was  found  the  body  with 
theRolden  plates  representing  the  lion  sacrificing  tfaie  stag 
to  Hera  Bcwirx,  represents  a  bunting  scene.  The  two  next 
sculptured  sepulchral  slabs  represent  each  a  battle  scene. 
The  Myceno!  slabs,  Dr.  Schliemann  said,  were  unique  of 
their  kind.  The  manner  in  which  they  fill  up  the  spaces 
not  covered  by  men  and  animals  with  a  variety  of  beauti- 
ful spiral  or.iciments  reminds  us  of  the  principles  of  the 
painting  on  the  so-called  Orientalising  vases.  But  in  the 
Mycen;ean  sculptures  nowhere  do  we  see  a  representation 
of  plants  so  characteristic  of  ancient  Greek  ornamentation 
of  this  class.  TIic  whole  is  rather  linear  ornamentation, 
representing  the  forms  of  tbe  bas-xeUe£  Hereby  we  have 
an  interesting  reference  to  tbe  epoch  in  Greek  art  pre- 
ceding the  time  when  that  art  was  determined  byOrieiital 
infiuencef,  an  epoch  which  may  approximately  be  said  to 
reach  fiu-  back  into  the  Second  Millennium  (B.C.). 

Here  then  in  the  Acropolis  of  Mycenae  arc  tombs  which 
are  no  myth,  but  an  evident  reality.  Who  were  these  great 


personages  entombed  here,  and  what  were  the  services 
rendered  by  them  to  Mycenx  which  deserved  such  splen- 
did funereal  honours  ?  It  was  argued  at  length  that  the 
inhabitants  of  these  tombs  could  be  none  other  than  the 
very  persons  spoken  of  in  the  extract  Dr.  Schliemaan  had 
deed  at  tbe  outset  from  Pausanias.  Dr.  SdiVemana  then 
proceeded  to  state  the  details  of  what  he  had  found  below 
the  ruins  of  the  Hellenic  city.  He  spoke  of  the  vast 
masses  of  splendidly  archaic  vases.  Iron,  he  remarked, 
was  found  in  the  iijiper  Hellenic  city  only,  and  no  trace 
of  it  in  the  prehistoric  strata.  Glass  was  found  now  and 
then  in  the  shape  of  white  beads.  Opal  glass  also  oc- 
curred as  beads  or  small  ornaments.  .Sometimes  wood 
was  found  in  a  perfect  state  of  preser\'ation,  as  in  the 
board  of  a  box  (it^tAf^),  on  whicn  were  carved  in  bas- 
relief  beautiful'  ^irala.  Rock-crystal  was  frequent, 
for  beads  and  also  for  vases.  There  were  also  beads 
of  amcthys^  onyit  vff^  setpentbie^  and  the  like 
predous  stones,  with  sfdendid  mtaglie  omamealap 
tion  representing  men  or  animals.  When  towards 
the  middle  of  November  he  wished  to  close  the  ex- 
c.iv.itions.  Dr.  .">rhliemann  cxcav.itcd  the  spots  marked 
by  the  sepulchral  slabs,  and  found  below  all  of  them 
inmiensc  rock-cut  tombs,  as  well  as  other  seemingly  much 
older  tombstones,  and  another  very  l.irgc  sepulchre  from 
which  ilu'  tombstones  had  disappeared.  These  tombs 
and  tlie  treasures  they  contained,  consisting  of  masses  of 
jewi^golden  diadems,  crowns  with  foliage,  large  stars  of 
leaves,  girdles,  shouldrr-belu,  breast- plates,  &c.,  were 
described  in  detaiL  He  argued  that  as  too  goldsmiths 
would  need  years  to  preoare  such  a  mass  of  jewd^  there 
must  have  been  gotdsraiths  in  Mycente  from  whom  such 
jewds  could  have  been  bought  ready-made.  He  spoke 
of  the  necklaces,  too,  and  of  the  golden  mask  taken  from 
one  of  the  bodies,  which  must  evidently  be  a  portraiture 
of  the  deceased.  Dr.  Schliemann  then  proceeded  to  show 
that  in  a  remote  antiquity  it  was  cither  the  custom,  or,  at 
least,  that  it  was  nothing  unusual  that  living  persons  wore 
m.isks.  Tli.U  al^o  miinortal  gods  wore  masks  was  proved 
by  the  bust  of  I'allas  Athcn^  of  which  one  copy  was  in 
the  British  Museum  and  two  in  .\thcns.  It  was  also 
represented  on  the  Corinthian  medals.  The  treasures  of 
Myceme  did  not  contain  an  object  which  represented  a 
trace  of  Oriental  or  Egyptian  infiuences,  and  thqr 
proved,  therefore,  titat  ages  before  the  epoch  of  Pericles 
there  existed  here  a  flourishing  school  of^domestic  artists, 
the  formation  and  development  of  which  must  have 
occupied  a  j^reat  number  of  centuries.  They  further 
proved  that  Homer  had  lived  in  Mycenre's  golden  age, 
and  at  or  near  the  time  of  the  tragic  event  by  which  the 
inmates  of  the  five  sepulchres  lost  their  lives,  because 
shortly  after  that  event  Myccn;e  sank  by  a  sudden 
political  catastrophe  to  the  condition  of  a  poor  powerless 
provincial  town,  from  which  it  had  never  again  emerged. 
They  had  the  certainty  that  Mycens's  flourishing  school 
of  art  disappeared,  together  with  its  wealth ;  but  its 
artistical  genras  survived  the  destructioii,  and  when,  in 
later  centuries,  circumstances  became  a^n  favourable 
for  its  development  it  lifted  a  second  tune  its  head  to  the 
heavens. 

No  doubt  Dr.  Schliemann's  theories  will  be  subjected 
to  much  criticism  when  the  full  details  and  drawings 
appear  in  his  forthconsip.;;  wuik,  of  the  n.sIuc  of  the 
discoveries  themselves  llicre  can  be  but  one  opinion. 
Those  alone  which  have  been  made  in  the  Acropolis  of 
what  many  have  been  inclined  hitherto  to  regard  as  a 
half  mythical  dty  are  of  themselves  sufficient  to  entitle 
him  to  an  impocttnt  place  in  the  fieU  of  scientific  re- 
search. Both  to  the  hiterian  and  cthaobgtst  his  re* 
searches  must  prove  of  the  greatest  value,  and  all  who 
have  been  stirred  witfi  tbe  recital  of  tbe  deeds  of  the 
Homeric  heroes  will  rejoice  to  have  henceforth  reasonable 
external  evidence  for  regarding  them  as  something  more 
than  myths. 
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FERTIUSA  TION  OF  FLO  WERS  B  Y  INSECTS » 

XVI. 

Alpine  Species  of  Gentiana  adapted  io  Lepidoptera. 
(GENTIAN A  BAVARICA  (Fig.  106-108),  G.vema 
^  (Fig.  109- 1 1 1),  G.  nivaiis  (Fig.  112- 114),  of  which  I 
have  examined  living  specimens  in  the  Alps,  and  G.  imbri- 
cata,  astiva,  pumila,  and  utriculosa,  of  which  I  have 
examined  only  dried  specimens,'  agree  so  completely  in 
the  structure  of  their  flowers,  and  in  their  contrivances 
for  cross-fertihsaiion  by  insects,  that  they  all  obviously 
belong  to  the  same  section  of  the  genus  Gentiana,  and  are 
adapted  to  the  same  group  of  visiting  insects.  They  all 
possess  a  long  narrow  corolla  (Fig.  106),*  which  contains 
u  its  lowermost  portion  the  boocy,  secreted,  as  in  our 


dilated  into  a  circular  disc  {st.  Fig.  ic6,  109,  112),  and 
bordered  at  its  margins  with  hair-like  papillx*  (Fig.  108). 
In  all  of  them  small  openings  are  visible  in  the  fully- 
opened  flower  between  the  margin  of  the  stigma  and  the 
inclosing  corolla  (Fig.  109) ;  but  as  soon  as  the  corolla 
begms  twiiting  (Fig.  1 10),  these  openings  are  con- 
cealed. In  all  of  them  the  anthers  surround  the 
siigma,  thus  placing  their  pollen  on  the  way  to  the  honey 
{a,  Fig.  106,  110,  114).  They  can  all,  therefore,  be  ferti- 
lised only  by  such  insects  as  have  a  proboscis  sufficiently 
long  to  reach  the  base  of  the  corolla,  and  at  the  same 
time  either  sufficiently  slender  to  enter  through  the  small 
openings  (Lepidoptera),  or  sufficiently  strong  forcibly  to 
enlarge  the  entrance  of  the  flower  i^humble-bees).  Such 
an  enlargement,  indeed,  would  be  possible  by  the  expan- 
sion of  the  same  folds  between  the  petals  (/  Fig.  106,  107, 
109,  110,  112),  by  which  the  flower  is  enabled  to  twist, 
and  to  close,  as  soon  as  colder  weather  frightens  away  its 
natural  fertilisers. 

Now,  looking  about  to  discover  what  Lepidoptera  and 
humble-bees  might  be  the  natural  lertilisers  of  the  present 


Fig.  10& 

Ttr.i  i«S-io8. — Gtmtituui  kavarica.  Flo.  to6. — LaUnI  view  af  a  flewer 
which  begins  twistinc  and  clotinK.  the  calfx  ani)  tb«  ulerior  purtiun 
of  ihe  coTuJIa  havinc  b««n  renK>»c<l  (j|  :  ■)■  Fio.  107. — The  ume 
dower  viewed  fram  above  <3|  :  1).  The  ourKin  ol  the  circular  Higma 
ia  klrcady  covers]  by  the  rcvgtvioK  corotU.  Fic.  108.— The  uicma  Mcn 
Iron  abgve  (7  : 

two  first  groups,  by  an  annular  swelling  at  the  base  of  the 
pistil »(«,  Fig.  106.  Ill,  113).  They  all  have  the  entrance 
to  the  coroUa-tubc  closed  by  the  bi-lobed  ftigcna  being 

1  Conlimicd  from  p  319.  _    ,  ,  . 

*  For  tpcciment  of  C.  ^mmila.  trittva.  frastnta,  Fntbfkn,  and  /tir- 
tmrta,  I  am  indebted  to  I'rof.  Aiclierion  of  Berlio. 

>  t)nly  in  (.'.  triti-va  the  coiolU-iube  keenu  to  be  coiuiderabljr  wider  lhao  in 
■he  other  ipeciei,  ...  ..  ,11, 

«  The  followini  ezpiamtion  of  the  lettering  applies  to  all  the  fijturea  :— 
»  =  anthers,  ca  =  corolla,  =  filaments  ii  =  necUry.  «  —  openingi  coo- 
dudioK  to  the  honey,  m  —  ovary,  /  =  petals,  t  ~  sepali,  »/  =■  ■Ugiiva,/  = 
faldt  of  the  corolla  by  which  iu  twistinf  is  nude  possible. 

4  1  fmind  the  length  o<  the  coroII«-tuhc  from  the  necury  to  the  tiigma.  in 
Ihe  tpecies  ia  qucstinn  as  follows :  C  mtiva,  j6  18  ram  ;  6  twrwrf  and  v»r. 
irneSypMrUjt,  13;  G.  iavarica,  so-aa;  C  mtnemiota,  it-n  ;  G. /nmila, 
i6-ilJ :  G.  I'mirKata,  tf,  G.  nivalu,  lyib  dud. 


Fiii  107. 

group,  I  was  surprised  at  the  fact  that  of  all  the  162 
species  of  Lepidoptera  which  I  had  obstrved  visiting 
flowers  in  the  Alps,  Macroglossa  stellatarum  alone  has  a 
proboscis  sufficiently  long  (25-28  mm.)  to  reach  the  honey 
in  all  the  species  of  Gentiana  in  question,  and  that  of 
the  Alpine  humble-bees,  even  those  provided  with  the 
longest  proboscis  of  all,  Jiombus  hortorum 
(18-21  mm  )  and  D.  opuientus,  Gerst.  (22 
mm.),  are  incapable  of  reaching  the  honey 
in  all  the  above-named  species,  except  by 
thrusting  the  whole  of  their  head  into  the 
narrow  corolla-tube.  .Moreover,  direct  ob- 
servation seems  to  prove  that  humble-bees 
insert  at  the  most  their  proboscis  into  these 
flowers,  but  never  their  whole  head.  For  instance,  in 
the  Albula  Pass,  July  28,  1876,  I  saw  a  humble-bee  flying 
about  for  a  long  time  in  search  of  flowers ;  at  length  it 
hastily  visited  Gentiana  verna,  but  having  only  once 
thrust  its  proboscis  in*.o  a  flower,  it  flew  away  out  of  my 
sight.  Likewise  near  Pontresina,  August  4,  1876,  I  saw 
Gentiana  mW/x  visited  by  Botnbtis  mendax,  Gerst.  ?,  but, 
after  having  hastily  tried  one  or  two  flowers  in  the  same 

t  2 


eiii.  Ml. 
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manner,  it  passtd  over  to  Trifotium  nivaU,  which  it  then 
sucked  pcrscvcringly.  If  from  these  observations  we  may 
infer  that  the  forcible  enlargement  of  the  narrow  corolla- 
tube  of  the  species  of  Gentiana  in  question  is  too  in- 
convenient for  the  humble  bees,  then  the  only  insects 
capable  of  gaining  the  honey  in  all  the  species  of  the  pre- 
;cnc  group  and  capable  of  regularly  visiting  and  cross- 
fertilising  them,  are  Macri\^iossa  steilatarum,  and  perhaps 
some  other  Sphingidce  not  yet  observed  by  myself  in  the 


/ 


Fir..  100. 


109-111.— ^«rM<i<f  w**" 

Fio.  109  —  Flower,  compktttjr 

opcnni,  Mcn  from  above.  r  lo  no— Upper  ponion  of  the  um« 
flower,  b<is«ct»i  lonf  itudinally,  fthiiwinK  the  ptstil  and  the  anthers.  Flu. 
1 1 1.— Lowermost  porticn  of  the  ume  flower,  showing  the  oeclary. 

Alps.  The  smallest  of  the  species  in  question,  G,  nivalis 
(i3-i6mm.),  G.  imbricata  {15  mm.), and  G.  pumila  (16-18 
mm,),  may  also  be  fertilised  by  some  moths'  and  by  many 
butterflies'  which  will  all  easily  insert  their  slender  pro- 
boscis into  one  of  the  small  openings  at  the  base  of  the 
corolla-tube,  then,  withdrawing  it  smeared  with  pollen,  will 
le.^vc  some  pollen-grains  on  the  margin  of  the  stigmatic 
disc,  and,  when  inserting  the  proboscis  into  another  flower, 
will  effect  its  cross-fertilisation  by  stripping  off  some  of  the 
pollen-grains  from  the  hair-like  papillx  at  the  margin  of 


-  ti 


Ftc  lit. 
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Fic  110, 

the  stigmatic  discs.  Humble-bees,  on  the  contrary,  at  all 
events,  seem  to  be  of  very  small  or  no  importance  as 
fertilisers  of  this  group.  If  thus,  by  indirect  inference, 
we  are  led  to  the  conclusion  that  the  present  group 

'  J'/mia  famma,  lyifunm.  ;  F.  inlrrrvC'^lirmit,  15;  J'. //ivArmwarii, 
>3- 

'  Ar^nh  adifft,  ij-t^;  A.  attain,  15-18;  A .  mid* ,y»T.  rrii.  t}-i6; 
A  fa^ia,  11.14  ;  C'^iin*  fhtcument,  13-14  ;  Enbta {nnnlr,  it. 14  :  Urif^ria 
irt'iiitit,  16;  I'afHt't  ma,)iafH,  iB-jo:  ratarfr  mnrm,  1114;  /'armaiiiiti 
afftlis,  n-ij;       </<■/>»,  11.16;  I'urit  krattiot,  1516;  P.  cralagi,  li  ;  /'. 
'Vl*  ;  ytt^fM  can/mi,  i  j ;  aitd  K.  urtie*,  14-15  "i™- 


is  exclusively  adapted  to  Lepidoptera,  wc  ought  to 
embrace  this  opinion  with  due  precaution ;  for  all 
visits  of  Lepidoptera,  hitherto  directly  observed  by  the 
comparison  of  the  length  of  their  proboscis  with  the 
length  of  the  corolla-tube,  prove  lo  have  been  only 
fruitless  attempts.  On  G.  nivalis  (corolla-tube  13-16 
mm.),  near  Pontresina,  August  4,  1876,  I  observed  Ca-no- 
nymphii  satyrion,  Esp.  (proboscis,  7  mm.),  and  Hesptria 
serratuler,  kbr.  (lo-li  mm.)  ;  on  G.  verna  (corolla-tube, 
23  mm.)  in  the  Albula  Pass,  July  28,  1876, 1  found  Melitaa 
aurinia,  var.  Merope,  Pnmn.  (7  mm.),  Argynttis pales,  S.  V. 
(9-10  mm.),  and  Ercbia  lappona,  Esp.  ^8-9  mm,)  ;  on  G. 
baz'aricn  (20-22  mm.),  Kcrner'  observed  Agrotis  cuprea 
(12  mm.),  I  myself,  upon  the  Pii  Umbrail,  July  15,  1875, 
saw  Erebia  luppona,  Esp.  (8-9  mm.)  ;  in  the  Albula  Pass, 
July  27,  1876,  E.  lappona  and  Melitaa  listeria  (5-6  mm.)  ; 
in  the  \'al  del  Fain,  August  5,  1S76,  Melilcea  aurinia, 
var.  Merope,  Prunn.  (7  mm.),  all  easily  insetting  their 
proboscis  into  the  corolla  tubes,  but  all  apparently 
without  any  advantage  to  themselves,  though,  by  their 
repeated  fruitless  attempts,  some  cross-feitilisatit>n  of  the 
flowers  may  have  been  effected.    No  direct  observation 
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flU.  111. 

-Flowtr  Men  from  kbove. 


14  —  Upiwr  portion  of  tke  flower  btaeded  loofi- 
tudinally,  ihowinf  one  of  the  anthen  (<•')  in  contact  with  the  margin*  of 


Fir,- 

4  —Gmli 
Fic.  tij — PtKiil. 
tudinally,  si 
the  Uigma. 

of  the  true  natural  fertilisers  of  the  species  of  Gentiana 
belonging  to  our  fourth  group  has  yet  been  made. 

In  former  articles  I  have  shown  that  frequently,  of 
different  species  of  the  same  genus,  those 
possessing  the  most  conspicuous  flowers 
are  adapted  to  cross-fertilisation  by  in- 
sects, whilst  other  species  of  the  same 
genus,  possessing  less  conspicuous  flowers, 
have  recourse  to  self-fertilisation,  in  case 
the  visits  of  insects  are  wanting.  This 
statement  is  also  confirmed  by  the  species 
of  Gentiana  in  question.  P'or  in  G.  verna 
and  bnvarica,  differing  from  nivalis  not 
only  by  the  considerably  Larger  size  of 
the  separate  flowers,  but  also  by  a  num- 
ber of  flowers  which  stand  close  together, 
thus  being  easily  seen  from  a  great  dis- 
tance, the  possibility  of  self- fertilisation  is  excluded  by 
the  position  of  the  stigma  and  the  anthers  (as  shown  by 
Fig.  106  and  iio)  ;  whereas  in  Gentiana  nn/alis,  whose 
flowers  are  much  smaller  and  more  distant  one  from 
another,  one  or  some  of  the  anthers  commonly  come  into 
contact  with  the  margin  of  the  stigma  (as  shown  by  Fig. 
114),  and  effect  self-fertilisation  in  case  cross- fertilisation 
by  insects  is  wanting. 

'  Kemer,  " Schatnailtel  der  BtOthao  Ktgm  UDbcniitiM  CftiU.'  (Wica 
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The  iPMt  striking  peculiarity  of  our  fourth  group  of 
Gentiaiw  is  the  sensimlttjr  of  their  flowers  to  the  io- 
flacBce  of  the  weather,  which  is  ttpperently  connected 

with  the  5cn»ibility  of  their  nntural  fertilisers  to  the 
same  influence.  The  followinsj  obscrv:\tion  clearly  shows 
that  different  species  differ  witlcly  in  this  sensibility,  even 
when  growing  in  the  same  locality.  On  the  Fiz  Umbrail, 
July  16,  1S74,  I  h.id  collected  some  plan's  of  Gnttiauit 
bavarica,  var.  imhricata,  and  of  G.  verna,  and  put  thein 
in  my  sleeping-room  in  the  (2uarta  Canioniera,  upon  a 
jAaiA  filled  with  water.  The  next  morning,  at  half-pist 
fbor  o'clock,  I  found  the  flowers  of  G.  bavarica  already 
ofMiicd,  those  of  G,  vtrna  stiU  dosed.  I  placed  the  plate 
outside  the  window,  where  the  intensity  of  light  was  at 
least  as  great;  but  the  temperature  much  lower,  and  all 
the  opened  flowers  began  twisting.  After  they  had 
closed,  I  brought  them  back  into  the  room,  and  they 
rpened  again.  Repeating  this  trial  from  half-past  four  to 
h  i.f-past  six  o'clock,  I  saw  them  two  or  tlirt'e  tiines 
i!>$ing  and  opening  again.  GetUiana  vetna,  standing 
upon  the  same  platc^  duriog  Ihis  time, had  not  yet  opeDed 
a  single  flower. 

From  diis  observatioD,  the  further  prosecution  of  which 
was  prevented  by  my  departure  it  is  obvious  (i)  that  the 
openingoftheilowciBofliMaespecieiofGentianniscaBied 


Fir..ii5.— P«l>fTeeertlMiptdcsofCcali»naafGcrmaar>Bd  Switactbad. 

by  heat,  not  by  light :  (2)  that  G»  wma  requires  a  higher 
teasperatnre  for  opc^ng  than  G,  ^amriem,  var.  imMeata. 
Possibly  this  is  one  of  the  cauiet  which  makei  O,  vama 
descend  into  sub-Alpine  and  low  lands, iriubt  G,  tawoica 

is  confined  to  the  Alpine  region. 

Comparing  the  present  group  with  the  foregoing  ones, 
we  need  hardly  doubt  that  it  is  most  nearly  allied  to 
our  second  group,  from  which  it  differs  only  by  the  nar- 
rowness of  the  corolla,  by  the  further  development  of  the 
foliib  between  the  petals,  and  in  connection  with  this  by 
their  greater  sensibility,  and  by  the  lobes  of  the  stigma 
bdng  dilated.  Centiama  prostrata^  vpximg  in  every  other 
respeet  with  our  fourth  groups  has  as  yet  retained  the 
two  twisted  stigraa>branehe8,  and  thererare  may  be  con- 
si  krcd  as  a  connecting  species  between  the  seoood gRNip 
and  the  fourth,  which  is  descended  from  it. 

Summing  up  the  above  relations  between  the  species  of 
Centiana  of  (iermany  and  Switxcrland,  we  obtain  a  pedi- 
gree like  Fig.  II  $»  In  wbich  the  significatioo  of  die  tettcring 
is  as  follows  : — 

(<i)  Hypothetical  ancestral  form  with  fully  open  flowers, 
twisted  stigma-branches,  diverging  sunicns,  and  honey 
secreted  at  the  base  of  the  flower  in  the  angle  iKtween 
the  base  of  the  pistil  and  the  corolla.  From  this  aa- 
cestxal  fbnn  we  see  two  bcaadies  k  and  ^ descends  i 


with  the  nectary  confined  to  the  base  of  the  pistil, 
e  with  nectaries  at  the  base  of  the  cosolla.  From  the 
branch  r  has  developed  the  sub- genus  EnMticka  Frcetich 

(<y),  containing  six  species  : — O".  iamf>i-sfris,  c^ermanica, 
iiinarella,  oblusi/olia,  tenella,  and  riarui,  adapted  both 
to  Apid;c  and  to  Lepidoptcra.  Of  the  branch  b  an 
original  form,  G.  luUa  {b },  has  been  preserved,  acces- 
sible to  insects  of  all  orders,  but  from  the  same  branch 
has  descended  the  large  sub-genus  Caelanthe  Frcelicu  (^), 
containing  deven  species  -.—G.  ptmetata,  pannmica,  pur- 
puna,  eruciata,  ascUpiadea,  P/uumonantfu^  FtmUehU^ 
Jrifida,  acauiis,  excisa,  and  ciliata,  all  adapted  to  humble^ 
becL  One  branch  of  this  sub-geniis  {«},  by  narrowing 
the  corona,  perfecting  the  feMs  between  tlie  petals,  dibtt- 
ing  the  stigma-branches,  and  thus  adapting  the  flowers 
to  Lepidoptera,  has  further  developed  the  sub-genus 
Cyclos/ij^nia  [  t;),  containing  seven  species  : — G.  bavarica^ 
verna,  cfitiva,  imbruati},  puotiUt,  utriculosa,  and  nivtilis. 
As  a  link  between  the  .iiKjcsirai  sub-genus  (/)  and  the 
derived  subgenus  C.,iia$  been  preserved  G.prostra  a  (/}. 
Uppstadt  Hermanm  MOixbr 


RECENTLY  PROPOSED  IMPROVEMENTS  JSV 
MUSICAL  INTONATION 

THE  harshness  of  the  present  system  of  tuning  has 
been  a  source  of  constant  complaint  since  u  was 
first  introduced,  about  a  century  and  a  half  ago.  liui  of 
late  years  several  more  or  less  practical  attempts  have 
been  made  to  overcoow  this  delect  without  interfering 
with  the  quality  of  our  musical  tones.  Instruments  widt 
fixed  tones,  as  the  organ,  piano,  and  harmonium,  lead 
voices,  and  the  inalterable  quality  of  vocal  tone  has  then* 
fore  to  be  constantly  kept  fn  view.  The  instniments 
exhibited  in  the  Loan  Collection  of  Scientific  Apparatus 
at  .South  Kensington  are  enough  to  show  both  the  objects 
aimed  at  and  the  nature  of  the  mechanical  appliances  by 
which  it  is  hoped  they  may  be  more  or  less  reached.  It 
is  diitu  ult  to  give  an  int;;lligib!e  account  of  them  within 
the  compass  of  an  article,  but  Dr.  Stone's  two  lectures  > 
and  Mr.^osanqoet^  more  leeentwQcfc*  will  snpply  details 
and  figures. 

On  examining  musical  tones,  generally,*  we  are  led  to 
the  Gondusion  that  the  first  reqimite  is  to  have  a  succes* 
sion  of  notes  foiming  peritet  Octaves,  Fifttis,  and  major 

Thirds,  that  is,  making  numbers  of  vibrations  which  the 
air  executes  during  the  same  length  of  time  in  the  ratios 
1:3,  2:3,  and  4  :  s  respectively.  An  examination  of 
prevailing;  systems  of  modulation,  has  shown*  that  a 
strict  fulHlment  of  this  condition  would  require  117  iiutts 
to  the  Octave — a  mechanical  impossibility  on  any  mstfu- 
ment  w.th  fixed  tones.  Such  a  scheme  must,  bowever, 
be  made  the  basis  of  subsequent  work.  Moreover  if  com- 
binations with  what  is  called  the  harmolrie  Seventh  or 
6  : 7  be  admitted,  then  we  should  require  very  nearly  to 
doable  the  above  number  of  separate  notes.  It  follows, 
therefore,  that  we  must  either  restrict  our  desires  of 
modulation  (which  is  not  likely  to  happen)  or  be  content 
to  use  more  or  less  imperfect  intervals,  and  the  question 
turns  upon  the  degree  of  endurable  imperfection.  It 
must  be  rcmembercJ  th.it  these  apparently  innumerable 
delicacies  of  sound  present  no  real  difficulty  to  the  suij;er 
or  violinist  when  he  once  knows  the  theory  mi  which  tii^v 
have  to  be  produced,  for  they  are  all  generated  b>  ex 
tremely  simple  intervals.  The  diflicuUy,  indeed,  )■>  lu 
avoid  them,  especially  in  part  music,  and  to  put  up  with 
alterations,  apparently  arUtrary  and  oettamly  naither 

■  "SouDtl  iin'l  Mu'tc."  t>y  Dr  W.  II  Stonr,  io  the  ttriw  oT  SsiOMe  LlC 
tuna  u  iKNiih  Kciuuigtoa,  187(1^  p(».  46  (M«cnulUu.) 

•  "Aa  BtaMBHfy  Tnatin  sa  ManoJ  lolcnroli  anl  TeroperaincDt, 
%nlli  Ml  Aeeomt  tf  ibe  Eakanwiaic  Humoaiuni  Exhibited  in  the  Loio  Cot- 
Iceiion  nl  ScicntiAc  I  nUrumenUL  SoiMb  KmiagtOT,  (Sl^:  alM  Ol  M  l£alMr. 
nionic 

pp.  tMaomll^n.)  .  ..  

1  »Wiw>MMMddiMultw>HtlMfc«li^'*gii«sii»aiofTSaSi'' 
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May  to  conceive  nor  to  produce.  No  Umperammtt  as  such 
a  makeslillfc  intooatioa  Is  calJed,  could  exist  except  by  help 
of  an  instrument  with  fixed  tones,  and  the  most  practised 
tuner  finds  it  impossible  to  produce  a  satisfactory  result, 
except  by  mechanical  means  '  Ho^v  then  could  wc  expect 
a  singer  to  produce  at  will  any  of  the  fifty  or  more  schemes 
of  tuning  that  have  been  invented,  or  even  cither  of  the 
only  tsvo  th^t  have  been  a  aDceei% thfi  Duaii^uie  and  the 
equal  temperaments?* 

The  Greek  system  of  intonation,  as  we  know  from 
Euclid's  "  Section  of  the  Canon,"  consisted  of  a  series  of 
perfect  Fifths,  and  may  for  convenience  be  represented 
by  C,  G,  D,  A,  E,  B,  where  it  will  be  found  that  each 
note  u  a  Fifth  higher  than  the  preceding.  It  it  theidbre 
die  siinpleaiaiul  flMMt  iDteU^ibite  that  caa  be  ImngiBed, 
and  is  in  fiwt  at  the  base  of  alt  music.  Reduced  to  Ae 
same  Octave  and  played  as  a  major  scale  this  gives 
C,  D,  E,  F,  G,  A,  B,  C.  This  is  perfectly  singable,  and 
produces  excellent  melodic  effects,  lial  if  we  attempt  to 
play  the  usuil  m:ijor  and  minor  chordi  of  the  scale  with 
these  notes,  as  K  A  C,  C  E  G,  G  B  D,  D  F  A,  AC  E, 
K  G  B,  the  effect,  as  I  know  by  frequent  experience,  is 
simjily  ludcous,  so  that  there  is  no  difticulty  in  under- 
Standing  why  the  Greeks  called  Thirds  "dissonances" 
(diafikdtta),  and  bad  no  harmony.  Observing  that  in  the 
series  of  Fifths  £  is  the  fourth  Fifth  above  C,  we  may 
therefore  say  that  the  major  Third  cannot  be  identified 
with  the  fouith  Fifth  up,  reduced  to  the  same  Octave. 

On  calculating;  out  the  ratio  we  find  C  :  E  =  4  :  5  X 

80 

whereas  the  real  consonance  requires  4  :  5.  This  would 
be  produced  by  taking  a  note  E„  as  we  may  write  it, 
which  is  flatter  than  E  m  the  ratio  o(  80  :  81.  The  result 
of  carrying  this  out  to  the  extent  of  modern  modulation  is 
the  series  of  1 17  notes  to  the  Octave  already  mmtioned. 

lathe  Loan  Collection, onelastniment, General  Ferronet 
Thompson's  enharmonic  orfsan,  grappled  with  this  problem 
to  the  extent  of  forty  notes.*  But  its  three  finger-boards 
with  occasional  extraordinary  shapes  and  colours  to  the 
finger  keys  (figured  by  Dr.  Stone,  op.  cit.,  p.  32)  might  well 
frighten  the  uninitiated.  Yet  General  Thompson,  himself 
unable  to  play,  taught  a  bhnd  organist  bow  to  use  it,  so 
that  in  a  fortnight  she  could  perform  in  public,  and  I 
have  often  heard  the  instrument  played  by  others,  who 
did  Bot  eompiain  «f  aof  diffeaily.  Hdmholu  (in  my 

•  *^Kc  EIM»  hai  ci^'n  a  pr>cti-.-il  rule,"  ffnr  prodadnc  the  usuit,  intca- 
^•qiiil,  temiicrimcnij,  •  uluvh  dec.  nut  cir  in  iw  nnulu  by  much 


the  hundredth  pvt  of  a  MnutoD*  "  (Scldon  as  much  as  lluu.) 
"Illi  like  all  tlw  Fiftlwwkkk  Bt  MiinlywdMB  die  Ocu««  e'er (niditlc 
C  l»  lb«  C  abotc]  twat  uter  par  tMcmA  X  aad  naka  ihoae  whidt  Iheir 
inprr  Doie«  above  c"  Irrat  tkm  Ham  M  Aw  Mcondv  Kccpinc  the  Fifth 
i^^"  10  the  lavt.  It  khould  beat  ootc ia  between  one  .mi  iwj  Mcondi.  See 
BHis's  "  Hclmbuiti.''  p.  785.  'fhia  i*  a  perfectly  V'rMriii.jble  rule,  and  tuners 
cKiKht  10  be  inwrucied  to  the  u*t  of  it  Tktrt  an  /no  tuntn  wka  coJt  /ry. 
t/rnCf  a  MtraiU  fqtiAl  tfmf<ntmtnt  " — BounqucI,      cit.,  p  J. 

*  Sea  By  paper  >'ri  Temperament  {fnc.  R^.  StK..  vol.  nii.,  pp.  ^-^n), 
whara  man  than  firiy  ^Lheme*  are  calculaud  aad  analyMd.  Mr.  Baauiquel 
haa  a  auM  inleruticK  i  lupier  on  the  hiuory  of  ibc  meao-ione  temperament 
or  oU  orcan  lunini!,  the  only  o  ic  knowa  to  Handel,  ami  Us  complete  realiui- 
C  OB,  witltout  it&  fonncr  ''  htoIvch,"  by  means  of  his  own  htii^crboitrii,  pp.  ■t4'i<j. 
He  tlabtly  cnuideis  this  umpcrameat  iBOft  fuitaUc  for  tlia  wgaa  Ipi.  s8j  as 
Ua  equal  tcipmnMit  ia  tar  th«  ptMoidfM.  Bm  Um  iht  «tMM  w  a  CBoir 
mitbt  be  led  by  the  conpltted  mean-toBc  lyMcia  witkotit  ouch  iajuy  to  the 

choreic,  wllicll  are  »liivered  by  the  equa!  t-rni;*cramrnt. 

I  be  ^  are  n.vin  \'\  _M  t  Itu.-.n  iii!--!,  ,^  .tt  .  p.  .-7,  Att.ni^ed  .iiccording 
to  hU  own  finger  twjid,  whjch  cuisplcicly  ai>c>  away  with  the  icrruis  ul  the 
original,  but  alao  axprciaad  u  hiaowD  noiaiioa,  which  implies  a  lemperamcDt 
which  Geacral  Thooipaail  wtU  kaew  and  repudkaled.  Hcni.e  I  add  them 
here  ia  mr  own  aymineincal  naiiitaimiil  {Pruc.  X«f.  Set ,  Ueceiabet,  18^4, 
.«ot  niU.  p.  19,  called  "ibc  fbnpicM'*  bjr  Mr.  Bonaqacl,  p  50),  ia  ariuca 
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translation,  p.  636),  who  also  heard  it  plajred,  speaks  oTita 

chords  as  "  exUaordinarily  harmonious,"  bnt  the  quality  of 
tone  (one  stop  of  "  metal  principals  ")  did  not  distinguish 
the  consonances  efTectually  at  all  times,  and  the  conip  t^s 
of  forty  tones  of  course  materially  limited  moduUutjn 
except  into  tooic  and  idative  minora,  which  nm  veil 

provided  for. 

Mr.  Colin  Brown  has  also  grappled  with  perfect  tertian 
harmony,  but  has  exhibited  only  a  model  of  his  key- 
board, figured  ai.d  described  by  himself  in  Dr.  Stone's 
book  {ib.  pp.  42-45).'  His  scheme  allowed  of  sufficient 
modulation  into  the  dominant  and  sub-dominant  major 
keys,  and  their  first  relative  minors,  but  almost  uttetly 
ignored  the  tonic  minor,  and  further  minor  modoIatioB. 
As  the  insnoment  is  an  liaimonium,  the  quali^  af  Moe 
is  tamaikably  suitable  for  bringing  out  (he  eflbds  of 
perfect  Fifths  and  Thirds,  and  v^hen  proper  music  was 
selected,  the  result  was  most  satisfactory.  The  keyboard 
is  much  simpler  than  General  Thompson's,  and  has  the 
great  advantage  of  being  the  same  in  all  keys.  Such  an 
instrument  is  of  the  highest  value  for  lecture  illustrations 
of  haruiony,  and  for  training  of  vocilisis  in  perfect  into- 
nation. As  an  independent  instrument,  i;s  power  of 
modulation  is  too  limited,  and  the  fingering  usually  simple 
enough,  occasionally  becomes  very  troublesome.* 

These  are  the  only  instruments  on  which  perfect  tertiaD 
harmony  was  attempted.  In  the  others  some  sort  of  com- 
promise  was  come  tOk  Mr.  Gudroult  showed  his  modifica- 
tion of  Hdmhotts^  doable  keyboard,  each  finger-key  being 
cut  in  half,  and  the  upper  half  giving,  {owraUy,  a  note 
flatter  than  the  lower  half  by  a  comma.' 

This  is  a  nijst  i  onvenient  instrument  for  scientific  pur- 
poses, but  from  its  very  hmited  capacity  not  so  well  suited 
as  even  Mr.  Colin  Brown's  for  playing  musical  pieces. 
The  fingering  is  nUo  full  of  difficulty,  having  all  the  im- 
p<'rfections  of  the  ordinary  board,  witll many  Othen  Super* 
added,  and  ditiers  in  every  key. 

We  have  seen  that  if  we  use  the  fourth  Fifth  up  from 
any  note,  when  reduced  to  the  same  Octave,  as  the  major 
Third,  it  is  too  sharp  by  a  comma,  and  unbearably  dis- 
sonant, bat  if  we  use  the  eighth  Filth  down,  also  rBanoed 
to  the  same  Octave^  the  RSiut  is  a  note  just  |\  comma  too 
fla^  which  is  very  much  closer  than  the  major  Third  ia 
actual  use  0br  that  is  ^  comma  too  sharp),  and  is  not  at 
all  disagreeable,  although  not  by  any  means  as  pleasa.nt 
as  the  perfect  major  Third.  Tnus,  gumg  do>vn  eight  per- 
fect Fifths  from  C,  wc  get  in  succession  F,  By/.,  E//., 
A//.,  U//.,  G//.,  Cy/.,  and  Y/!.,  and  the  propjsal  is  to  use  ¥ji. 
for  £|.  On  the  piano,  and  all  in^iiuiucuts  in  the  usual 
temperament,  these  are  the  same  notes,  but  they  are  not 
so  when  thus  tuned,  and  they  are  still  stricUy  distinp 
guished  in  our  usual  musical  notatioe.  Hcrr  Gcmg 
Appuim,  to  whom  we  are  indebted  for  varieos 
acoustical  apparatas,  and  especially  for  a  tonometer  (ex- 
hibited in  the  Loan  CoUecuon),  which  is  self-verifying, 
and  cjaablet  as  tn  metstue  pitch  with  wonderful  accuracy, 
likewise  Showed  an  bannonium,  consisting  of  three  rows 
of  keys,  the  upper  ones  in  the  form  of  studs,  with  practi- 
cally the  usual  fingering,  consisting  of  thirty-sbc  tones 

'  1  he  notes  ii,cJ  lii  the  figure  arc  o.-rapn-.cd  ia  the  second,  third,  aod 
fourth  Loluoms  oi  the  above  »cJicme  of  Ucncrai  F,  ThoApaon's,  tnit  carried 
further,  the  tecoad  column  nimg  to  D  «!.  aod  dMMMSiM  to  K  j>f ,  the  tMl4 
nsmg  m  B|  tk,,  aad  deiccndia(  lo  A,  A,  aad  dk*  fa 
and  desccndiBg  ts  Gi,  giviag  S&y4W»MIC(  !■  att; 
performei  on  at  Dt.  SHaali  MCUW*  (JvIF  *1a  *M9 
cumpa^. 

^  It  is  clear  that  this  (Mr.  C  Brown's)  arraiMtaHM  adapt!  itielf  aHk 
K  ine  facilitjr  to  all  inuaic  in  which  there  is  not  niuci  aiwhlhtioD,  or  in  wImIi 
the  DKidulatiaa  is  of  a  simple  type.  It  is,  however,  eaiy  to  give  iiutaaeaa 
whicb  will  at  goce  invoU'c  t  ie  periormec  in  diilieuil^es  "  Bosanquci, at. 
48  9.  Mr.  Bounquet.  who  tt  a  piacti^ni  ari;aimt,  havinK  sttidiej  the  Bngcf 
ing,  .ind  p'.ayed  un  the  iiuit'  incnt  at  the  t'lasgoar  Mect.iix  <ji  the  HritBb 
AjLtoctali..!:,  l^  well  abje  to  si)eak  tu  tts  capabilities. 

*  t>isre£arding  one  very  slight  alieraiiOD,  the  nompaw  of  tareoty-four  aolea 
citendcd  from  Is.,/?,  to  U  in  the  lecund  coluoui  of  ObiwwI  Ikowpian't,  IrwB 
G,  to  G,  ti.  m  the  Third,  and  iiora  F,  iJk.  to  B,  M.  in  the  FMrth.  With  the 
excepli  n  >■!  1  w.,  !■  ihris(i;,  sk.  to  K  r.',  ijken  i  .  D,  ,  :  »i>.|  B,«JL  toG,, 
Ijkcnat  1  J  li/'i  ),  h  V.CU-  lijt  |jy  L>  .1  ..uriiuui,  *\  M  f'^l':h(ought  ta 
be  oa  the  pkano,  'b  s  ga«c  a  compleue  tucaexwn  of  ^?^nn»aB^       .  -  • 

hfM  Mir  adwUHrt  «|  Sm  aia 
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formior  thirty-five  perfect  Fifths,  which,  by  tlie  contriv- 
ance Of  using  the  eighth  Fifth  down  as  the  major  Third, 
into  the  place  of  which  its  finger-key  is  placed,  gives  \cry 
free  play  for  modulation  in  dt  directions  with  perfect 
uniformity,  although  of  course  slightly  imperfect  io- 
tOiiiatioii.t 

To  fills  mton  of  jnerleet  Fifths  and  major  Thirds 
identified  with  eight  Fifths  down,  we  must  attach  all  the 

other  contrivanrcs  for  reducing  the  number  of  notes 
necessary  to  tertiin  harmony,  without  seriously  offonilin^' 
the  ear.  The  prartic.ibility  of  arranf^inf;  any  number  of 
dozens  of  such  notes  la  the  Octave,  up  to  at  least  seven 
dozen,  so  th.a  they  should  be  entirely  under  the  command 
of  the  performer,  be  fingered  precisely  in  die  same  way 
in  all  keys,  and  have  a  style  of  nngerini;  which  is  of  about 
the  sane  difiicuhy  as  that  for  three  sharps  or  three  flats 
on  the  piano,  has  been  proved  to  demonatntion  by  the 
''gcnmiised  Itqrboard"  of  Mr.  BosiiiqiMt»  exhihited  at 
foe  Loan  Collection,  ibr  bis  enhaimonic  hannoiilinn,  and, 
up  to  four  dozen  finger  keys  to  the  Octave,  to  the  Musical 
Association  upon  his  enharmonic  Organ.'  This  key- 
board is  quite  a  triumph  of  ingenious  construction, 
founded  on  rigorously  scientific  principles,  for  the  prac- 
tical solution  of  an  apparently  insoluble  problem. 

The  modifications  of  the  perfect  Fifth  system  (to  which 
Mr.  Uosanquet  seems  much  inclined,  op.  cit^  p.  $7)  depend 
on  the  discovery  that  fifty-three  perfect  Fifths  exceed 
thirtr«OBe  Octaves  by  only  about  of  an  equal  send- 
tone^  or  very  nearly  ^,  of  a  comma.  Hdmholta  piofNMed 
to  tMoce  every  Finh  by  j^of  a  comma.  This  would  make 
fifty-three  of  the  flattened  Fifths  to  be  about  ^  of  a  semi- 
tone less  than  thirty-one  octaves,  too  Urge  an  interval  for 
good  ears  not  to  perceive,  being  nearly  half  a  comma, 
but  then  all  his  Fifths  would  be  audibly  perfect,  and  all 
his  major  Thirds  absolutely  perfect.  Mr.  liosanquct 
endeavoured  to  tune  a  stop  on  his  enhannonic  organ  in 
that  way,  but  the  effect  with  stopped  pipes  did  not  repay 
the  immense  trouble  of  tuning  {ibid^.  which  cannot  be 
truly  effected  without  much  mechanical  aisistanoej  and  is 
therefore  generally  impracticable. 

The  great  difficulty  of  tuning  is  also  an  objectioo  which 
applies  to  Mr.  Bosanquet's  own  proposal  to  divide  the 
(jctave  absolutely  into  fifty-three  parts  (see  op.  at.,  p.  56). 
This  wculd  flatten  the  Fifth  still  less,  but  of  course  would 
also  make  the  major  Thirds  nearly  as  flat  as  those  in  the 
system  of  perfect  Fifths,  from  which  his  differ  only  by 
about  4V  of  a  comma.  It  is  not  likely  that  Mr.  Hosanquet 
has  been  able  to  tune  to  such  a  degree  of  accuracy.  And 
as  the  object  of  the  division  of  fifty-three  is  only  to 
modulate  ad  infinitum,  such  accuracy  is  needless  for 
geacral  purposes,  for  which  forty-elghtjcrfect  Fifths  (or, 
as  I  believe,  six  sets  of  eight  perfect  Fifths^  diSering  by 
perihct  major  Thirds  from  each  other,  and  hence  com- 
paratively easy  to  tune  by  Fifths  and  check  by  Thirds), 
would  fully  suftice.' 

'  Tbe  note*  nay  be  ccwirltn  il  M  be  thow  in  Gen.  Tkompwa's  ^cond 
BBhw— <iB—dyloa*t.««<  down  to  S  t/fjl-  (or  A  quadruple  flai),  Uie 
Btawf  Mac  ahcrca  to  iImm«  rt  llie  finger-kcvi  currrsiiondinc  lo  th<»r  on 
rhc  ftftlinary  pUno,  %a  itiat  itu  more  shjirp\  and  llau  are  UiieU  ih-in  in  -fi.Iin.iry 
nauii.on  U(iri>[[nna:cly  ih^  ljrl!  :.*s  and  home  part%  of  the  nie..:h.in.Mn 
were  iojurcd  in  tlic  cuiUee.  aiid  licnce  the  lull  cnecl  could  n«t  be  ippre- 


Hm*  were  tiro  extra  rows  o(  keyi  to  bring  oat  Hwr  Appunn't 
Third,  i6  : 19,  which  x%  >liclitl)r  cIomt  than  that  on  the 
piano,  and  very  cOectivc  in  crruin  casts  Hit  the  fingcrios  for  theae  »ai 
new  and  diflliciilt,  and  ccuiUl  nn*.  Ltc  <-onst<]crcd  practical. 

'  The  firM,  with  eishly-Tour  nolri  to  the  ( )ctavr.  figured  in  Mr.  Bosan- 
quet's book  (it/,  (it.,  at),  where  it  i«  fully  described,  and  it  alto  explained 
at  leniith  in  my  Helahoui,  pp.  691-6^.  In  both  bjokt  the  builder'*  name 
and  jddrc»  sue  given,  with  his  pricu  fur  cimpax<«  of  two  to  MVM 
keys  per  (^cuire.  Such  inttrumeou  are  ladispennable  for  the  '  '*' 
ration  of  inu>ic.    It  U  alu>  >uiicd  fur  meaa-lone  intonation. 

J  See  tht 'ii*!  c»t>Unjtirin»  in  my  HelndKiltx,  pp.  C  i^,  f><,r.  7'l  Tuning 
by  perfect  inlervalt  i>  ilic  only  lystem  practicabk  wii-iuui  :iicchitu..i; 
asMMMce.  But  even  10  tunc  the  thirty-ii*e  Fifths  of  Ap_pu»n  i>  impotubte 
by  aar  alooa.  t  Snd  imnm  to*e  «  diSeulqr  with  onh^  aight  aowi,  Mmhic 
seven  sueceuive  Fifths.  Bal  whan  tha  aott  right  note*  are  taken  aa  major 
TliinU  t  >  thev,  all  vrrihcd  by  formine  Fitth<  with  f  .irli  Mher  .md  prodiiang 
ciiii'.ci  d'liVrcuti.'l  toiic5  with  i)ic  oniiin,iI  'et,  »c  nuy  hope  (or  some  cor- 
recinesa,   Ttte  only  really  utuXactory  way  of  tuouag  i*  by  calculatuag  the 

pi(ch«r«Mha«abHe  nmcMMtag  smi  afMohoritppHni  raidi,Mb* 


The  instruments  exhibited  in  the  Loan  Exhibition  and 
the  others  indicated  in  the  preceding  lines  may,  there- 
fore, be  said  to  have  practically  solved  the  difficulty  of 
tertian  haimoiiy  on  instruments  with  fixed  tones,  and 
they  have  even  iqiproached  to  a  solaiion  for  septimal 
harmony  (wMch  uses  thehannonic  Seventh ;  tee  Bosan* 
quet,  op.  at.,  p.  41).  Voices  in  part  music,  when  unac- 
companied, must  sing  in  just  tertian  or  even  septimal 
harmony.  Imt  when  accompanied  they  will  inevitably 
ftilloA-  ti)c  instrument.  Violinists  can  do  what  they  like, 
bui  arc  too  much  inclined  to  (  jreck  intonation.  %vhich  is 
all  very  well  by  itself,  but  which  tlic  performer  should 
learn  to  modify  by  something  better  than  a  rule  of  finder, 
in  double-stopped  passages  and  part  music.  With  the 
bass  the  comma  stop  may  be  made  effective  to  a  great 
extent,  and  Dr.  Stone  is  tiying  what  he  can  do  with  the 
oboe  uid  datinet  {op.  di..  p.  3$),  so  that  there  are  some 
hopes  ofimproving  even  the  orchestra.  Enoqghf  at  leasts 
has  been  done  on  the  instruments  mentioned  and  in  the 
practice  and  system  of  study  of  the  Tonic  Solfaists 
(lielmholtz,  p.  640)  to  show  that  it  is  practically  possible 
greatly  to  improve  musical  intonation. 

Albxander  J.  Elus 


ON  PHOTOJCHKMICAL  PROCESSES  IN  THE 

KETI.\'A 

IN  an  article  which  lately  appeared  in  Nature  (vol. 
XV.,  p.  308),  I  gave  an  account  of  certain  very  remark- 
able discoveries  made  by  Pra£  Kiihne,  of  Heidelberg, 
which  added  additional  interest  to  the  startling  announce- 
ment contained  in  a  recent  communication  made  Iw  Pro£ 
Boll,  of  Rome,  to  the  BerHn  Academy,  to  wit,  that  the 
external  layer  of  the  retina  is,  during  life,  of  a  purple 
colour,  which  disappears  at  death,  but  which  is,  during 
life,  continually  being  bleached  by  ihi:  .action  of  light. 
In  my  first  communication  I  stated  that  the  account  of 
Boll's  researches  uli  ch  I  was  able  to  give,  was  only 
quoted  at  second  hand  from  Kiihne's  paper,  as  the  num- 
ber of  the  Proctedittiis  of  the  Berlin  Academy  i  ontaining 
Boll's  communication '  had  not  yet  reached  Manchester. 
Having  now  had  the  opportunity  of  reading  that  Com> 
municatioo,  I  am  able  to  sUte  that  the  summary  of  it 
contained  in  my  first  article  was  conect  In  every  par- 
ticular. As  the  paper  ii^  however,  one  o^  peculiar  im- 
portance I  propose,  with  the  concurrence  of  the  Editor 
of  N.M  URK,  to  insert  a  verbatim  but  annotated  tfasdation 
of  it  in  next  week's  number  of  Nature. 

It  is  with  great  surprise  that  1  have  heard  that  the 
prominence  given  to  I'rof  Kuhne's  researches  on  ilie 
"  V'ision-purpic  "  in  my  article  in  X  \rL  Rt  has  given  bo;uc 
paio  to  Prof.  Boll,  who  probably  feels  some  disappoint- 
ment in  not  having  been  allowed  to  remain  in  sole  pos- 
session of  the  pnmdsing  field  of  research  upon  which  he 
had jenttted.  It  is  with  still  greater  surprise,  however,  that 
1  have  lead  the  remadcs  which  D  warlomont,  editor  of 
the  Annatet  ^OeuUtHque,  has  added  to  the  literal  trans- 
lation of  my  article  which  he  has  published  in  that  jour- 
nal, -  and  which  follows  a  brief  abstractlof  Boll's  paper, 

*•  Nous  appelons  toute  I'attention  de  nos  lectcurs  sur 
les  deux  articles  qu'ils  viennent  de  lire,  et  qui  signalcnt 
uno  ci<*i:ouverie  propre  .'i  rdvolutionner  la  physiologic  de 
la  rdiinc,  ii  renverser  quelqucs  unes  des  idt'es  rcqucs,  ;i  en 
adirmer  beaucoup  d'autres.  Tout  h  mlrite  de  la  decou- 
verttdelafohration  propre  de  la  rilint  apparlient  a  Af.  U 
profesttMT  Beitf  avec  toutes  ses  coniiquencts,  dont  M. 
Kiihne  nous  parait  s'ctrc  prt5matur^ment  empartf.  M. 

Appunn't  tonometer.  Afker  tuning  a  note  rcughly  Is  one  of  tbeae,  shaipca 
it  i4ll  it  beaufwiriimMiaiiBMil  wMufcamoJiA  Amy nwyiwaw, 
even  Heinhoiii's.  iha  Ymtt  b  esbMMC  ew  dMa  bt  widtf  Mil  peifccdy 

realised  note  by  note. 

'  Monattbciicht  dcr  k'3ii'g1ichcn  p^<u^»i^chen  Akadrmie  dcr  Wj  smschafiea 
ni  Berlin,  November,  Gci^aniBUatliunK  vom  33  November,  1876, 

<^Wft<»w.  ioaw  Una.,  jariMMm  >Syy.  ^  yS^iS 


uiyiu^cu  by  GoOglc 


478 


MAtVRB 


\hiirdt  39,  1877 


Boll  avail  (fvidemment  entrevu  toutes  ccs  cons<k{uences, 
et  il  cut  M  dc  bon  gout,  nous  scmhle-t-i!,  de  lui  laisser  le 
temps  de  Ics  ddrouler  k  I'aise.  C'cst  done  sans  droit  que 
nous  voyons  ddj.\,  d^s  k  pn^nt,  la  jpresse  parlcr,  \  ^no^im 
de  ce  £dt,  des  'otonxvotes  de  MM.  BoU  et  Kiihne'  et  le 

**Denx  gamins  snlvaient  «n  trottoir;  Tun  d'eux  sif- 
flaient  un  air,  dont  il  n'Aait  qu'k  la  moitid,  quand  Ic 
second  se  mit  \  la  continuer  :  '  ITne  autre  fois,'  dit  Ic 
premier  le  regardant  tr^s  mdcontent,  '  tu  voudras  bien 
commenccr  toi-mcmc."' 

If  I  quote  the  above  fcntenccs  it  is  to  show  that  they 
arc  as  much  opposed  to  truih  as  they  are  to  the  interests 
of  science,  or  as  they  arc  repugnant  to  good  taste. 
When  a  scientific  man  has  published  a  discovenr  it  is  to 
the  interest  of  the  scientific  world  that  all  who  will  or  can 
should  be  at  liberty  to  repeat  the  experiments  or  obsen'a- 
tioBS  which  kd  to  it ;  if  other  great  diicoveries  are  made 
I17  the  new  Iilioarcn  it  it  16  ue  Inlerest  of  acienee  that 
(hey  be  published. 

In  the  particular  case  tn  poirt  it  would  appear  that 
Prof.  HoU  re- discovered  (and,  what  mere,  t^pprediUed 
Ikejiiil  value  of)  a  fact  which  had  really  been  observed 
by  some  others  (Leydig  in  1S57,  and  Max  Schultzc  in 
1S66),  but  which  had  certainly  not  become  pnrt  and 
parcel  of  the  coiriinon  stock  of  scientific  knowleclj;i%  viz., 
that  the  rods  of  the  retina  are  red,  he  observed  that 
under  the  circumstances  of  his  own  experiments  the  colour 
ftdcd  at  death,  and  arrived  at  the  false  conclusion  that 
the  e<dour  was  a  function  of  the  vital  condition  of  the 
letiaa.  He,  however,  dbamed  the  remarkable  action  of 
l^t  in  modifying  the  coienr.  "During  life,"  he 
announced  in  his  paper,  "the  peculiar  colour  of  the 
retina  is  continually  being  destrovcd  by  the  light  which 
penetrates  the  eye.  Diffuse  daylight  causes  the  purple 
tint  of  the  retina  to  pale.  The  more  prolonged,  dazzling 
action  of  the  direct  rays  of  the  iun  entirely  destroys  the 
colour  of  the  retina.  In  darkness  the  intense  purple 
colour  is  again  restored.  This  ohjeotivi.-  .-ilteration  of  the 
peripheral  structures  of  the  retina  brought  about  by  the 
lays  of  light  tudoubtedly  occurs  in  the  act  of  vision." 
This  was  the  great  discovery  which  BoU  made,  and  with 
which  his  name  will  ever  remain  honourably  connected. 
Althongb.  however,  he  had  been  in  fuU  posscwioa  of  the 
ftcts  in  the  month  of  June  of  last  year,  when  he  demon- 
strated them  to  Professors  Du  Bois-Reymond  and 
Helmholtz,  and  only  published  his  paper  in  November, 
he  did  not  succeed  in  mnkinj;  the  discoveries  with  which, 
justly,  the  name  of  Kuhnc  is  now  associated.  Kuhne 
showed  that  if  the  retinal  purple  is  usu.dly  destroyed  at 
death,  the  result  is  attributable  to  the  action  of  light,  per- 
sistence of  the  colour  being  by  no  means  necessarily 
connected  with  the  living  condition  of  the  retin.i.  In  his 
beautiful  and  far-seeing  discovery  of  the  true  function  of 
the  retinal  epithelium  cells  as  restorers  of  the  vision 
purple,  he  was  fortunate  enough  to  make  a  discovery 
wliich  it  would  be  very  bold  for  anr  one— even  for  Prof. 
Boll— to  say  he  wouhi  have  made^  htd  time  and  oppor- 
tunities been  granted.  In  saying  that  BoU  had  dis- 
covered everything  referring  to  the  vision  purp'.e,  M. 
Warlomont  shows  that  he  has  not  appreciated  the  fact 
that  two  great  discoveries  have  been  made,  the  second 
supplcmer.ling  the  tirst,  and  actually  needed  in  order  that 
the  significance  of  the  tirst  should  be  appreciated. 

But  I  trust  that  the  readers  of  NATURE  do  not  think 
that  I  wish  to  depreciate  the  researches  of  Prof.  Doll 
friiilat  I  act  as  the  champion  of  one  who  needs  no  cham- 
pion, seeing  that  he  illustrates  in  himself  the  truth  of  the 
adage,  "le  grand  mdrite  est  toujours  probe" 

Prof,  BoU  moat  leflect  that  great  dbooneties  are  rarely 
completed  by  one  man,  and  that  it  Is  no  shame,  and 
diottld  be  no  cause  of  sorrow,  to  the  true  man  of  science, 
if  the  conception  which  he  has  tried  to  develop  and 
which  hb  has  Almost  ruied  tt»  the  ^dskloo  irf^  ft  trath  by 


his  own  work,  receives  its  final  development  through  the 
strivings  tA  a  fellow- worker. 

Abandoning  the  polemical  discussion  upon  which  I  felt 
myself  almost  compelled  to  enter,  I  would  give  an  ac- 
count of  the  most  recent  resulu  obtained  by  Ktihne  on 
Ae  **  Vision  Parple,"  and  published  by  him  m  the  Cm- 
tralblati  fUr  Ht  mtdjeinittkm  Witstmdt^lm  for  Maivh 
17  (No.  It). 

The  purple  colour  of  the  rctinn  is  now  shown  to  depend 
upon  the  presence  of  a  substance  which  can  be  dissolved 
and  separated  in  the  solid  form.  1  he  only  solvent  of  the 
vision- purple  as  yet  know  a  is  bile,  or  a  pure  glyko-cholate. 
The  filtered,  clear  solution  of  the  vision-purple  is  of  a 
beautiful  carmine-red,  which,  when  exposed  to  light, 
rapidly  assumes  a  chamois  colour,  and  then  becomes 
colourless.  As  long  as  it  is  at  all  red  the  solution  absorbs 
all  the  rays  of  the  spectrum,  from  yellowish-green  to  vlde^ 
allowing  but  little  of  the  viokt,  but  all  the  yellow,  orange 
and  red  rays  to  pass.  Aeeordingly,  bloodless  retinae 
spread  out  and  placed  in  the  spectrum,  between  green  and 
violet  appear  grey  or  black. 

Kiihne  has  exposed  retinrr  in  'different  parts  of  a  spec- 
trum (obtained  by  allowing  the  sun's  rays  between  eleven 
and  one  o'clock  to  fall  through  a  slit  o'3  mm.  wide  upon 
a  flint  glass  prism)  in  which  Fraunhofer's  lines  were 
shown  in  great  number  and  with  great  distinctness,  and 
he  has  ascertained  that  in  the  yellowish  green  and  green 
regions  the  vision-purple  is  bleached  most  rapidly  ;  the 
aaion  is  less  in  the  bluish  green,  blu&  indigo,  and  violet ; 
it  is  still  perceptible  in  the  ortage  and  ydlow,  but  not  in 
the  red  or  ultra-violet  regions. 

Maidi  S4  AitTmnt  Gamgb  . 


OUR  ASTRONOMICAL  COLUMN 
Thk  Cape  Astkonomical  Results,  1871-1S73.— .Mr. 
Stone  has  just  circulated  (he  results  of  meridional  observatioos  ol 
stars  made  at  the  Royal  Observatory,  Cape  of  Good  Hope^  ia 
the  yean  iHyr-tSyj.  His  picscnt  object  has  been  net  so  amch 
to  famish  extremely  accurate  places  of  principal  Jou'.liem  stars 
as  to  supply  reliable  poiitions  of  stars  dowo  to  the  seventh 
magnitude  within  t5*  of  the  South  Pole,  and  it  is  considered 
that  this  volume  cootaias  all  Lacaillt's  stars  in  ibis  rcgioo  of  the 
sky,  and  very  newly  all  sevendis'net  olscrfri  by  Mm.  Itistbe 
"first  publbhcd  instalment  of  the  materials  cnHfctnl  fir  the 
projected  Catalogue."  The  separate  results  for  moan  K..-\.  and 
N.P.D.  arc  given,  with  catalogues  of  places  for  ihc  commence- 
ment fA  each  year,  the  whole  aomber  of  stan  obacrred  being 
aboet  r,4eoi  Bcisd's  nducdM  omstauls  are  appended.  This 
formofpnblieatioa  it  perhaps  tnlEciently  ample  in  the  pmr-ntday, 
though  Mr.  Stone  alludes  to  a  desire  expressed  by  some  astru- 
nomcn  to  see  the  Cape  observations  printed  in  detail  in  the  same 
manner  as  the  Gieenwich  observation,  a  plan  hardly  prac- 
ticable with  the  Hadted  staff  at  his  dispcwl,  and  wUch  woeld 
involve  very  dow  progress  of  the  work  with  the  resources  of  the 
Cape  f  rem.  We  are  inclined  to  think  that  Mr.  Stone  exercises 
a  wise  discretion  in  limiting  his  volum-  to  its  present  form,  and 
thus  assuring  its  comparatively  early  distribution  in  the  astro- 
nomical wor!d.  As  it  is  the  vofauae  is  not  pndnBtd  witlKMt  a 
considenMe  expenditure  of  time  in  the  ■eatiae  work  of  the 
redact  ions  by  the  director  hlmsel£ 

VAatABUt  Stass.— Mr.  J.  E.  Gofi^  of  UmbaUi,  writes  with 

reference  to  several  stars  which  avqr  prove  to  be  vaiiable  :— 
(1)  I^ilande  140S8  (Canis  Ma|or) ;  this  star  was  observed  by 
Lalandc,  March  lyo^^.  lut  llic  magnitude  was  not  registered. 
It  is  marked  of  the  ninth  magnitude  only  on  HrirJlng's  Atlas, 
bat  at  the  begioniog  of  Febraary  in  the  present  year  Mr.  Gore 
foond  it  a  little  farighler  than  the  sixth  magnitude  Lalande  14105, 
closely  sondt  ef  li^  sad  "decidedly  reddiA."  Aigdaader  eh- 
iBVsdlMiMarenDecendier^  i8js,aadmled  it  6  b.  Hcis 
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hMMt  entered  it.  There  ■ppean  a  strong  suspicion  'of  varia- 
Mlitf  in  thii  cue.  The  star's  position  for  1877  is  in  R.  A. 
Tk  8a.  III.,  N.P.D.,  112*  27' -8.  (2)  Harding  hu  nstardm., 
aNttteNntk--fnMdtiif  4oLMaia  lfiMri%  wlwMiBFebnHtnr 
lu«  Mr.  Gwe  tautA  only  •  star  of  nbaot  xom.  The  potitim 
for  iFoo,  reaJint;  'ifTfrrim  the  Atlas,  was  in  about  R.A.  157'  14', 
N.P.D,,  63'  2S'.  There  is  no  star  here  in  I^Iande  or  Be&sel, 
witmiSM  DurchmustfruHg.  (3)  About  1°  20' south— following 
lh«  5  m.  Mnr  6  Canis  Minoris,  HardiBg  hni  a  6in.  which  on 
Febidarjr  4  im  only  7}  m.,  being  1cm  tlum  Lahnde  Hims  hat 
bri^li'er  than  14726;  it  was  also  less  than  the  7  m.,  about  30' 
noith-precedingj  which  is  undctlincd  in  the  Atlas.  This  star 
appeals  to  have  been  ol>served  as  an  8  tn.  by  Basel  (Wnbl, 
VII.,  780),  and  is  called  S'l  n.  in  the  J>mrtMmm$itnimg : 
Harding's  place,  however,  reqmret  n  small  conrectifln  in  R.A.  if 
Bessel's  star  is  the  one  entered  on  his  amp. 

BicLA's  Comet  in  1805.— Of  the  da  abatrvod  ntanis  of  this 
cornet  that  of  i8(^  was  by  Ihr  fhe  aioit  finwnrable  fbr  obwrfa* 

tioii,  .inri  i;  a]iiinjac?iev!  very  ncnr  !o  the  earth  as  it  sank  lelow 
the  hcri.'on  in  Europe.  At  the  beginning  of  Dcccml>cr  it  exhi- 
bited a  well-defined  planetary  disc,  according  to  Huth,  sur- 
rounded by  netnilost^  ao^  in  diameter ;  on  the  8th  OibeiB  found 
it  voy  distinct  to  the  naked  eytk  and  it  remabwd  viitUe  wldtoot 
the  ttlcscope  after  the  mnon  had  risen,  though  at  a  south  decli- 
naii'jn  of  23";  the  small  well-defined  nucleus  which  he  had 
remarked  in  common  with  other  observers  he  consid«red  to  be 
Ufm  twenty  to  thirty  Gesaan  miles  in  diameter;  The  coaaet 
WM  not  oheemble  in  Europe  aticr  Deoembcr  9^  when  it  had 
reached  y-.\'  S.,  1>ut  its  aftcr-covrsc  was  a  Tery  favoumble  one 
for  obicrvation  in  ihc  southern  hemisphere,  and,  as  Gauss 
remarked  at  the  time,  if  observations  from  thenci  could 
have  been  olituned,  It  woold  Jiave  been  pncticaUe  to  deter- 
vdaeat  lUi  appcaiaaee  Aetnielbrai  of  thaeonel^  orbit,  wUcb, 

as  is  wcl!  l;r!  )\vn,  f^rtn'Iy  excrci^rd  the  calculators  of  I't^y, 
and  particularly  Gauss  and  Bessel.  Th  ■  comet's  apparent  track 
in  the  southern  heavens  during  the  week  subsequent  to  the 
cestttion  of  obecnratioas  in  Eoiopo  «ns  at  follows  acooiding 
to  a  coumtatkn  from  ibe  dafialliffa  wUk  in  i8o5,el«eabytbe 
late  Fn>f.  HoUiaid  :— 


oh.  OJ4.T. 

Dec;  9 
10 
II 
la 


3S0  9 
344  49 
337  14 

aso  S 


M.P.D.  DiuuKcrroacaith. 


laa  a6 
■34  38 
<4S49 

164  83 


O-Djffi 

0103893 

•^04*4$ 
oiojays 
0x16570 


While  referring  to  Biela's  comet,  it  may  be  noted  that  If  the 
period  of  revolution  had  been  to  lengthened  in  1872,  a-,  to  delay 
the  perihelion  passage  nntil  December  37,  and  thus  bring  the 
comet,  or  what  remaine  of  into  dose  fwudaity  to  die  cuQi 
on  the  night  of.  the  great  meteoric  dkplay  a  nonth  previou*,  it* 
return  in  1879  will  lalce  place  under  nearly  the  naM  dream- 
stances  as  in  itsa^  when  tUg  body  waa  th*  cdiicet  of  w  aaeh 
ioteicat. 

NOTES 

Wk  understand  that  the  Fullerian  Profts  :  l  ip  of  Chemistry 
in  the  Royal  laititntioa  is  likd/ toon  to  be  vacant  liy  tlie  resig- 
nation of  Dr.  Gfaidstone. 

TllK  Council  i  f  the  ^"o:k=,^]lrc  Collrfjc  of  Science,  Leeds,  have 
arranged  to  purchase  for  13,000/.,  the  iieech  Grove  liall  Estate, 
coapriiing  about  time  and  a  lialf  acres,  and  situated  a  mile 
from  the  railway  stations,  and  dose  to  the  Grammar  School. 
The  total  donations  to  the  Collie  have  now  reached  42^56/. 

It  has  been  decided  that  of  the  statues  of  the  two  Hnmboidls 
which  are  to  be  erected  in  Bcrlhi,  that  of  Alexander  will  bt  glvtn 
to  RdaboM  BrgeH  lo  cMcatc^  aad  that  of  Wlhda  to  H.  P. 
Ottaw  •  • 


Every  Thursday  evening  M.  Leverrier  receives  at  the  Parii 
Ohs'^rvatory  the  provincial  mayors  who  ttappen  lo  be  in  Paris 
and  explains  to  them  the  principles  used  by  llie  ItltematiOM 

service  f  r  tclej;riphin^  its  warnings  all  over  France. 

The  dreaded  Uanileia  vasteUrix  which  has  hitherto  been  con- 
fined to  the  coffee  plantations  of  C^km  and  Southern  IndLi  has 
at  last  made  its  appearance  in  Sumatra,  and  in  all  pmbability 
will  find  its  way  befora  long  to  the  neighbouring  islnb  when 
coffee  is  grown. 

The  Settle  Cate  Explontion  Comaittee  haveiMcd  a  drenlac 
asking  ftirtber  coatribntiom  to  enable  tbem  to  eiiry  on  tbdr 

important  work.  The  valuable  contributions  already  made,  both 
to  the  historical  and  prehistoric  ethnology  of  Britain  are  already 
well  known,  but  there  is  good  reason  to  believe  discoveries  even 
rooreinteRstiag  than  any  yet  describedremain  to  lie  made,  Tlie 
Coauuttee  are  now  working  in  beds  of  still  earlier  age  than  those 
hitherto  explored,  .-^nd  Ii  ipe  hy  perseverance  to  throw  so-nc  light 
upon  the  condition  uf  Hrtlainaad  its  inhabitants  during  some  uf  the 
luuvt  obscure  ages  of  its  geological  history,  the  interest  and  valoa 
of  the  explorations  increasing  a*  the  work  is  carried  down  into 
lower  and  cailbr  beds.  Except  at  th«  entraaee,  the  rodcy  floor 
of  the  cavern  has  not  yet  been  found,  and  it  is  impossible  to  say 
what  treasures  to  science  and  aids  to  the  unwritten  hlbtory  of 
man  still  lie  beneath  the  feet  of  the  explorers.  Though  libe- 
rally assisted  tiy  a  grant  from  the  British  AssociaUoa,  the  Com* 
mittee  find  thcnadves  obliged  to  appeal  to  the  pnbHc  for  fnrthar 
funds,  without  which  this  interc-iting  work  will  speedily  come 
to  a  premature  end.  We  arc  sure  that  the  wants  of  the  Com* 
mitteaealy  require  to  be  made  known  in  order  to  be  supplied. 
The  sum  rei]nkcd  i^  after  all,  very  moderate^  and  we  hope  that 
many  who  reed  this  «iU  tend  wliat  thqr  can  aflbrd  to  dM  Hon. 
Treasurer,  Blr.  John  Birkbcdt,  joa.*  Ckawn  Baak,  SettK 
Yorkshire. 

TiiK  present  Frendi  Univenity  will  probably  be  dhrlded  into 
seven  or  eight  local  univcrsiiies— Paris,  Nancy,  I.yon»,  Uordeaux, 
Lille,  Marseilles,  Montpellier  or  Toulouse.  The  competiuon 
between  the  two  last  has  been  so  sharp  that  it  has  been  suggested 
to  divide  between  them  the  boon  so«^  for.  None  of  the 
existing  Paealties  In  a  lari^  number  of  provincial  towns  will  be 

suppreiied,  hut  will  become  afTiH.itc^l  to  the  nearest  university. 
Each  university  will  be  governed  by  a  special  Senate  or  Council, 
and  the  Minister  uf  Public  Initraciion  will  have  aoChorily  over 
all  ol  them.  Fellowships  will  be  created  by  thegotemment,  and 
will  be  dbtiibnledaeGoeding  to  merit,  after  due  examination. 

All  who  haworead  Ifr.  Smiles's  "  Scottish  Naturalist "  most 
remendier  the  crowning  inddent  of  Mr.  £d«ard's  exhibition  of 
his  coDcdlon  in  Aberdeen,  when,  in  his  despair  at  tl>e  total  an- 

success  of  his  venture,  he  rushed  to  drown  hi>  misery  in  the 
Die.  Mr.  Edward  was  the  chief  actor  in  a  very  dtifcrcnt  scene 
in  the  fame  city  on  Wednesday  week,  when  the  proverbully 
hard-lieaded  and  dose-fisted  diisens  of  Bon  Accord  tried  to 
make  amende  for  thdr  former  almoet  fatal  negleet,  by  presenting 
him  publicly,!  throu;;h  their  I^ord  Provost,  with  an  olive-wood 
casket  containing  333  sovereign*.  Mr.  F.dward,  who  seems  to 
be  uking  his  sudden  eminence  very  quietly,  thanked  the  sub* 
scriben  in  a  diort  speech  spoken  in  broal  Doric  and  characterised 
by  perfect  nstmalness  and  much  heBaoor—Sooteb,  perhaps^  bit 
not  Highland,  as  some  of  the  papers  characterise  it,  for  Aber- 
deen and  Banff  are  as  much  "  Highland  ''  as  licrwick  and  New- 
castle. Mr.  Edward  made  no  allusion  to  his  tormer  treatment 
by  the  oeitaioly  not  obtuse  Aberdoaians,  wbp,  after  all,  caa't 
be  Mamed  for  not  making  it  their  basiness  to  discover  and 
succour  genius,  thoufji  the  gift  d'  tli';  "bit  boxie,"  as  Edward 
called  it,  looks  very  like  as  if  meant  to  be  a  peace-offering. 

Ths  papen  nad  at  the  Iron  nd  Steel  Imlitnla  bat  wcdt 
aUefapardjytechakalaatnce;  Thai 
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presented  bjr  the  PntidcBt  to  Dr.  Percy,  who.  in  his  rc  ly, 
hinted  tbst  be  ik«t  fmMBt  engaged  in  n  Urge  new  aseialluigtcal 
work.   The  Imlitute  mnuiimondf  approved  of  the  Arcrident's 

jiroi  oial  to  cnHcnvnur  to  olitain  for  the  aftplicd  scicncp  societies 
•T  ctirnmon  perm.incnt  home.  The  Institute  holds  its  autamnal 
meeting  in  New  L-a  /.!e  in  September  next,  Norway  having  btcn 
abandoned,  mainl/,  we  belter^  on  acoonnt  of  the  death  of  the 
Fovrign  SecKlirf,  Mr.  DttH  Foita.  Tht  Iditititt  of  Nral 
Architects,  which  also  met  [last  week  ia  LnwdoB,  Mt*^*].  we 
believe,  to  have  for  the  first  tine  an  'antoannl  naioiw  Chipiii 
■ad  the  Qfde  haviBK  benidMtnd  fix  »  vMt  ant  Avcut 

THB  following  nre  the  probable  arrangements  afler  Easter  at 
the  Royal  Institution  for  the  Friday  evenings: — April  13,  Dr. 
William  Spottiswoode,  Treas.  R.S.,  Experiments  with  a  Grc-it 
Induction  Coil;  April  20,  Mr.  Fiedakk  Pollock,  M.A., 
SpuKMi ;  April  37,  Lieut-Gen .  Ridiaid  Stnchey,  R.  V.. ,  F.R.  5>. . 
The  Physical  <":ui.e5  of  Indian  Famines  ;  May.},  Rev.  W.  II. 
Dallingcr,  Researches  on  the  Origin  and  Development  of  Minute 
and  Low  Forms  of  Life  ;  May  11,  Mr.  D.  Mackexuie  Wallace, 
M.A.,  The  Intellectual  Movements  and  Secret  Societies  in 
Roi^  •  Maf  18  [blank] ;  May  35,  Mr.  G.  J.  Romanes,  The 
Evolution  of  Xerves  ami  Ncrvo-Systcms  ;  June  I,  Mr.  Oscar 
drowning,  The  IIi^lo^)'  of  Education  ;  June  cS,  Prof.  Tymlall, 
F. R.S.  The  lecture  arrangements  are  as  follows  :  —  Prof. 
J.  IL  Gladstone  F.R.S.,  Five  Lectures  on  the  Cbemistry 
of  the  Heavenly  Bodici,  on  Tteeday%  April  10  le  May  15  ; 
Prof.  Tyndall,  F.R.S.,  Eight  I>ecturcs  on  Heat,  on  Thurs- 
I'.ays,  Apnl  12  to  May  31  ;  Mr.  Edward  Dannreuther,  Two 
Lctiiircs  on  Chopin  and  l  iszt,  on  Saturday,  Aptil  14,  and 
Tbttfsdaj,  J  one  7  ;  The  Rev.  A.  H.  Sayc^  M.A.,  Three  Lcc* 
tuci  oa  BiibflMiita  LMmilnra^  on  Satmdqw,  April  si,  98,  and 
Migr  5;  Mr.  Walter  H.  Pollock,  M.A.,  Three  Lectures  on 
Modem  French  Poetry,  on  Saturdays,  May  12,  19,  26;  Mr. 
Oinilie  T.  Newton,  CI!.,  Two  Lectures  on  the  Recaat  Dis- 
coveries at  Myccno:,  on  Satiudays,  June  2  and  9. 

Tun  first  of  the  letters  from  Mr.  Stanley,  already  refcrreil  to, 
is  puhlishrd  in  Monday's  Daily  TtUgrnf'h.  It  is  dated  I'liji, 
August  7,  1876.  Mr.  Stanley  has  luODeeded  In  circuamavigatini; 
Lahe  Taagaiqrflia,  explwing  evcfy  Indealation,  nndhu  auide  a 
material  addition  to  our  knowledge  of  this  interesting  body  of 
water.  As  might  have  l>e<m  expected,  he  has  occasion  to  sup- 
plement and  coriect  the  observations  of  his  predecessors.  On 
the  mistakes  of  the  latter  he  dwells  at  quite  unnecessary  length, 
■ad  diKusses  them  in  an  a|;gravatingly  apologetic  tone,  which 
becoBiea  quite  irrilatim^  and  does  not  in  tiw  lent  enhance  the 
mdue  of  his  own  dtnoveiies,  wfilch  require  no  contrast  to  bring 

out  t'lL-ir  im[inrtanrc.  The  greater  p.irt  of  Mr.  S'.anley':-  lel'.er 
is  occupied  with  .m  account  of  his  t«|'l  iratioti  of  iw-  I  Ufjij^a, 
Cameraa's  inppoied  outlet  of  the  lakf,  '  1  1  ii  Mr  Mmley 
auiiatains,  00  what  appear  aolid  groondi,  to  be  merely  a  creek, 
the  sarTace  current  of  which  ii  influenced  hy  tht  wfaid.  The 
niost  extraordinuy  result,  however,  of  his  CXandmllon  of  the 
lake  and  of  the  Lukuga,  is  tliat  the  former  is  rising  with  com- 
pamtiTe  rapidi^— aevml  leet  since  Cameron's  visit  ^and  that 
in  the  come  of  a  veij  few  yean  the  Laknga  will  develop  into 
an  effluent  river,  which  will  pass  over  the  narrow  nmd-swamp 
that  scpar.iirs  it  from  the  river  I.uindi,  flowinf;  westwards  to  the 
Kamolondo  Uivcr  (it  is  not  a  lake),  and  thence  to  tlie  Lualab.i. 
Thu«,  what  Cameron  discovered,  is  not  the  present,  but  the  future 
outlet  of  the  Tanganyika,  which  hitherto  Mr.  Staidcy  auuntains, 
has  bad  no  ootlet  It  must  not  be  foigottea  that  tUt  outlet  has 
already  been  suKfiesteil  by  Livingstone;  writing  on  Octobtr  S, 
1S71,  about  three  years  before  Cameron's  visit,  he  s.iys,  "  It 
may  be  that  the  Loi^gumba  is  'he  outlet  of  l  iinganyika  ;  it 
becomes  the  Luasse  further  down,  and  theo  the  Luanio  before 
itjniaatlvLaBlabaj  the  conntiy  slopet  diat  wiqr*  bat  I  was  too 
illtoexamfaieltaaaufoe."  The  intemt  of  gMlocists  will  ee^ 
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tainly  be  excited,  if  not  satisfied,  by  some  references  in  Mr. 
Stanley'i  letter.  He  speaks  of  basalt  and  trap*iacks  aa  occulting 
hi  the  district,  and  of  a  large  portion  of  the  dioies  of  the  lake 

being  composed  of  calcareous  tufa  ;  he  also,  somewli.it  m  ire 
obscurely,  refers  to  what  he  thinks  may  lie  vulcanic  co.-.cs  ;  r.n  l 
bt,-.;e>  that  cnii>tderable  quantities  of  aspbaltc  have  li-cn  fi.i.uid 
floating  on  the  waters  of  the  lake.  Tlie  theory  which  Mr. 
Stanley snggests as  exphdidaigteoif^  of tUs  nitlakalc  ofa 
sufficiently  startling  character.  At  no  remote  period,  his  hypo- 
thesis is,  this  part  of  Africa  was  a  level  table-land,  westwards 
across  which  flowed  t'.e  Malagar.i;-i,  aud  other  river-;  along  a 
channel  which  is  now  occupied  by  the  Lukuga  and  Luindi.  But 
a  great  volcanic  convulsion  disturbed  the  region,  sinking  a  deep 
hollow  acroa  dw  chiaad  of  the  Malagarari,  which,  with  other 
streams,  has  ever  dnee  bcea  filOng  np  the  bed.  Mr.  Stanley 
supposes  he  has  come  upon  the  lake  when  it  ha-  alrn'i-t  reached 
its  highest  level  and  is  about  to  form  an  outlet  by  the  Lukuga> 
Until  more  detailed  and  exact  infomutioo  readies  as  coaecming 
the  itructare  of  the  conntiy  it  would  be  preanture  to  enter  upon  a 
diieuMioA  of  this  theory.  Possibly  Mr.  SUnley's  other  letter, 
which  will  bepulilishcd  *.o-:lay,  may  eii  iMe  ci-ologists  more  fully  to 
understand  the  conclusions  at  wliich  the  tr.ivcller  appears  to  have 
arrive<I.  In  the  north-west  part  of  the  lake,  what  Burton,  Speke, 
and  Stanley  hiaiself  had  Uioqght  to  be  aa  island,  Ubwari,  is 
really  a  pcsdank.  This  ii  lo  indicated  oa  Uviqptaae'a  aiap, 
with  the  renailctfaat  "ataa^apiteoaaeettMoriaalilaadaad 

the  shore." 

O.N  Monday  night  Sir  George  Nares  read  a  paper  on  some  of 
the  results  and  observations  of  the  late  Arctic  Expedition.  He 
diicnssednainly  the  State  of  the  ice  and  the  limits  of  lift  ia  the 
moat  anthem  channels,  and  coadnded  by  stating  bis  coavictioa 
tbatimless  the  coast  of  Greenland  extended  bcyon-1  lat.  83  20', 
the  Pole  would  not  be  accessible  by  the  Siniih  Sound  route. 
In  the  discussion  which  followed  it  was  evident  that  a  «"MlMd 
chaiige  of  opinion  hat  toUowod  the  resalu  of  the  late  apa> 
dition  as  to  the  best  route  to  the  Pole,  the  geoerat  opinion  being 
J  that  the  Smith  Soun  1  route  must  be  abandoned  and  that  by 
."^int/licrj^cn  tried.  TliLS  must  no  doubt  be  gratifying  to  Dr. 
I'etcrmann,  who  haS  SO  long  advocated  the  latter  route,  though 
this  change  of  opinion  is  not  at  all  inconsistent  with  the  idea  that 
naA  valoable  sflcntfitf  iafeiBitiaa  it  ttiO  to  be  obtained  in  the 
Smith  Sound  region.  Admiral  Richards  c)i|  ic-  rj  1  hi-;  (keided 
conviction  that  sledge  travelling  is  at  an  eml,  akliough  he  does 
not  venture  on  the  opinion  that  ships  would  actually  rtach  the 
Pole  by  the  Spitzbergen  route.  Now  that  the  Prcsidealial 
eacHement  it  over  ia  America,  we  may  hope  to  hear  of  pre- 
parations being  made  for  the  fstahltthment  of  the  proposed 
Polar  Exploring  Colony. 

Thi  National  French  Committee  for  the  Exploration  and 
Civilisiilion  of  Southtin  .-\''r:L.i  hi-,  held  its  inaugural  meeting. 
M.  De  Lesseps  was  appointed  president.  Two  del^atcs  were 
appointed  to  represent  the  French  Section  in  the  laige  Com- 
mittee pniided  over  by  the  King  of  the  Dclgiant.  They  ara 
MM.  jyAUmdii^  Member  nf  the  Institute  and  Grandidter, 
the  Ffcadi  caplorer  of  Hadagwcar. 

A  sEowi^  Italiaa  expedittoa  for  the  explonliaaof  Alriea, 

has  arrived  at  Suer. 

Thb/ZoWh/w  GAutu  tAi'idiiv»ri  38,  report* an eitcaonliaaiy 
vokaaie  eatbreak  in  Keakkcalcaaa  Bay,  near  the  entrance  to  the 

harbour.  The  eruption  occurred  at  3  a.m.  on  the  r^th,  appear- 
ing like  numerous  reJ,  green,  and  blue  light';.  In  liic  afternoon 
the  water  was  in  a  stale  of  peculiar  activity,  buihiig  and  broken, 
and  heaving  up  blocks  of  red-hot  lava.  A  severe  shock  of  aa 
cacthquakewaa  fdt  by  the  residents  of  Kaannkakid  during  the 
a|^  of  the  enptioa. 
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Mk.  Stamford  hu  jiut  published  five  more  physical  wnD- 
■uqMof  theMilM  notfoed  by  as  some  time  vaat.  One  c!  icf 
feilBK  of  tttw  inpt  ii  Ibeir  exhibitiM  of  the  ongntphj  of 
die  mpeeCive  countria^  and  we  iHI!  think  it  wooM  be 

•  Improvement  if  the  green  could  bs  dispensed  ■with,  as  by 
gas-light  it  and  the  blue  of  the  water  are  indistinguisii- 
able.  We  are  glad  to  know,  however,  that  means  are  bcirg 
talcen  to  icmedy  thii  ia  Intaic  iimcit  which  we  think  cuily 
bedoneby  tbeneorvuiomshednof  brown ;  wbentUliidaM 
the  maps  will  leave  little  to  be  desired.  They  ^rc  those  OfNortll 
and  South  America,  Africa,  Scotl.tn<l,  and  Ireland.  Each  map 
is  np  to  the  latest  date,  and  as  physical  map?,  showing  at  the 
nme  time  «U  tlie  mun  natttrml  and  artificial  features  of  the 
Taiiou  coealrieih  flugr  amit  be  qoHe  «  Inxiry  to  teidien  end 

'  students,  and  to  ell  who  have  to  eonsolt  maps.  Africa  es- 
pecially is  thoronghly  satUf^ctory,  and  the  compiler  has  wisely 
abitainc<l  from  fullowin^-  .Tiiy  iho  ^ry  as  to  the  course  of  the 
fragmental  rivers  west  of  Tanganyika,  unless  indeed  one  may 
be  led  to  bfer  that  lie  bdieres  Lake  Chad  to  be  the  receptacle 
of  much  of  the  drain.ige  attribated  to  the  Congp  and  the  OgOT^ ; 
if  so,  his  theory,  juc3{;>ng  from  the  little  that  is  known  of  the 
rivers  themselves,  and  t?ic  vanOus  elevations  of  the  rtgion  so 
clearly  shown  in  the  map,  is  quite  .is  probaVle  as  any  other. 

M.  Leverricr  recently  received  a  requisition  from  ihc 
Chamber  of  Conunerce  of  Marseilles  for  the  establishment  of  a 
special  aenrioeior  the  Mediterranean  coasts.  M.  Levcrrier  re- 
plied that  the  miytaijr  gevenmeat  bid  ealabUbed  in  Algeriaa 
special  meteorological  service  which  pertinaciously  refused  (o 
comply  with  the  rules  of  the  international  service.  Consequently 
it  was  impossible  for  him  to  tal<e  ailv.intaRC  of  Algerian  observa- 
tions io  long  as  the  special  rules  of  the  Algerian  Meteorological 
Serrioe  were  not  altered,  and  without  Algeria  no  reliable  service 
could  be  established  at  Marseilles. 

The  opening  meeting  for  1877  of  the  West  Riding  Consoli- 
dated NatnnliiU'  SocUty  wiU  be  held  at  Pdolernct  oo  Easier 
Hoodaj,  April  s. 

W>  have  to  record  the  death,  on  the  9th  last,  of  Dr.  John 
Scott  Bowerbank,  F.R.S.,  so  well  known  from  his  impottact 

investigations  on  sponges.  Dr.  Howtrhank,  born  in  1797,  in 
London,  commenced  life  as  a  distiller,  but  being  attracted  by 
biological  studies  snbfequently  devoted  hin-sclf  to  tlicm.  In 
i8j3  Ui  fint  p^cr  appealed  in  the  EtUomoUgiad  Maigatim,  on 
the  circotaiioa  of  ^  blood  In  tnsectsi,  ftem which  ttmennmcitms 
palters  by  him  h.ive  appearcl  in  the  /M'/i'ij  '/^/. j/  Afagnzirif, 
the  MitrostofUal  jfourna/,  the  /inmih  of  A'alur,il  I/istary,  the 
mbl^hieal  TVaHsaclions  and  the  Proit/'Jitt:;!  of  the  Zoolo- 
gical Socie^,  npoa  the  geological  and  stnctnial  relations  of  the 
Spoogidae,  upon  Pterodactyles,  npon  theatraetureef  the  shells 
of  the  Miillusca,  and  other  less  important  |ioints.  Dr.  Rower- 
bank  was  a  Fellow  of  many  le.amed  societies',  wi'h  the 
foODdatioo  of  more  th:in  one  of  which  be  was  intimately 
anociated,  incloding  the  Microscopical,  the  Ray,  and  the 
P^faeontofesical. 

The  to  III  .  .r  Crocc-Spinellt  and  Sivcl,  the  two  Zenith 
aeronaut;,  will  bt  inaugurated  at  V<  re  la  Chai'c  on  April  4. 

TliX  Annual  Congress  of  the  SMu'tcs  Sm'anta  wi'l,  as  usual, 
t|ke  plaee  at  Fhiie  on  April  3  and  Ibllowhie  daya. 

A    WF-LL-ATTEMPED  soir/i  was  given  by   the  Xfirtl;arii[ifon 

Natoialists'  Society  on  Tuesday  evening,  March  6,  in  the 
Selenoe  and  Art  Roontt  of  the  Gfammar  School.  A  large 

and  valuable  series  of  natural  objects  were  displayed,  many 
of  which  had  been  collected  during  the  past  year.  Amongst 
those  especially  worthy  of  note  were  a  splcndiil  collec- 
tion of  cgg<^  exhibited  by  the  Rev.  G.  Nicholson ;  of  but- 
terflies, A.  ^cny,  Etq. ;  oIf  pfamti^  bf  G.  C.  Dnwth  Eq. ;  and 


of  fo^isils,  by  W.  Hull,  Esq.,  and  C.  Jecks,  Esq.  The  opening 
ail'lress  waa  given  by  the  Rev.  R.  Winterbotham,  and  short 
addressee  «ew  ddtvoted  ia  the  cooiae  of  the  evening,  hf  the 
Very  Rev.  Canon  Seott,  fbe  Rev.  VI.  F.  ATeliag;  and  B. 
Thii-np'jon,  E'iq.  A  bciutiful  collection  of  photographs  was 
exhibited  by  R.  G.  Scriven,  Esq.,  and  H.  .ManfielJ,  Esq., 
under  the  superintendence  of  the  Rev.  S.  J.  NV.  Sanders,  and 
the  attraeiiona  of  the  eveniqg  wave  still  further  cnluoced  by  the 
ohihitkm  of  aevcnl  enedient  aaicraaeopei^  and  other  aetentifie 
Inttniatcnlik  Idadty  lent  hf  varioas  gentleoMn  of  the  tcnm  and 
neighbourhood. 

In  "  The  Stone  Age  in  New  Jersey."  by  Dr.  C.  C.  Abbott 
(W.\=lrii^ti)n,  G'jvernmctil  I'rintiug  ("iiTijl-},  a  valii.ible  n'.a^-S  of 
facts  on  the  various  implements  and  weapons  found  in  that  state 
is  TOtlwttHi  and  diaennd,  andiUutnted  by  npwaida  of  mo  cnta. 

Pakt  4  of  vol  1  of  the  P^tmMi^^  of  the  Wot  Loadoa 

Scientiflc  Associatioa  eontains,  among  other  iatetetfiflc  papers^ 
one  on  Waves,  by  ProC  F.  Guthrie,  F.R.S, 

Amono  other  matters  that  came  before  the  fSerman  Omitlio- 
loyical  Society  at  a  rrcont  mcctinp,  mention  was  made  by  M. 
Miitzel  of  an  osprey  which  had  lived  eighty  years  in  captivity  on 
a  farm  rear  Neu  Damn.  M.  Schalow  took  np  the  question 
whether  in  lied  weather  birds  atop  their  migratory  Hight  and 
return,  or  not  He  affirmed  that  they  diber  went  on  or  re- 
mained for  a  time  where  ihey  happened  to  be  caught  by  the 
weather.  M.  von  Schleini'i,  of  the  Goidlc,  slated  that  several 
individuals  of  Ckionis  miner  had  been  brought  from  Kerguelen's 
Land  to  St  Paul's.  It  remains  to  be  teen  on  later  viaita  to  St 
Pa,iil%  whether  the  birds  «81  Mill  be  fonnd  tbere. 

M.  Decharme  has  been  studying  the  comparative  pitch  of 
sounds  given  by  various  mcir.U  an<l  alloys.  Cylindtical  bati  of 
each  metal  were  used,  all  of  the  same  length  and  diameter 
(aocm.  and  i  cm.).  The  metals  examined  rank  as  follows  ia 
iciiea  t— Lead  (G^.  690  vibrations),  gold,  antimony 
and  rilver  (the  same),  tin,  brass,  dnc,  copper,  cast-iron, 
iron,  iteel,  aluminium  (faj,  2,762  vibrations).  From  lead  to 
aluminium  there  is  thus  an  interval  of  two  octaves.  No  gim])lc 
relations,  sufficiently  exact,  were  perceived  between  the  pitch  of 
the  aonnds  and  the  phyiical  or  chemical  propeities  of  the  sub* 
stances.  M.  Dechume's  resnlts  dlfier  conaUernbiy  Cram  those 
oCWettheiM. 

TnK  circumference  (not  the  diameter)  of  the  exploring 
balloons  for  metcoroloj^ical  pwpotes  in  Paris,  referred  to  last 
week,  u  nioety  centimetres.  Th^  have  aa  aMenaknal  faeee  of 

about  thirty  grammes. 

Prof.  Garroo  illustrated  his  Royal  Institatloo  lectures  by  a 
colosaal  aodd  of  a  diaaiticniated  hnmaa  juiwtf,  aol  MUUn^  as 
we  stated  hat  wedr. 

TnF.  adilitioii,  'n  the  Zi>c)!o(;ical  Society's  Gardens  during  the 
past  week  include  a  Puma  (/-'<•//>  tomolor)  from  South  America, 
presented  by  Commander  Stanhope  Grove,  R.N. ;  a  Nisnas 
Monkey  {Ctrttfkkmu  fyrrhoMttus)  from  Nubia,  presented  by 
Mr.  B.  C  ^paon ;  a  Bnnhd  W9d  Sheep  (Okw  AsmU)  ftna 
the  Himalayas,  deposited  ;  two  Hairy  Tree  Potcnpines  Hjyilfai 
guru$  z  Uhjus),  two  White-fronted  Guans  (/V»^o///«<'Mra<»)lrom 
iirasil,  two  Blue- bearded  Jays  (Cyanocorax  naiw/os on)  from 
Para,  two  Turk^  Vultures  {CaiAarta  owns)  from  America,  two 
Vplttid  Goese  (AeniMs  an^/ibinm)  from  Platagoai%  tbrse 
West  Indi.m  Rails  {Animitlrs  cnyninenn's),  a  Common  Boa(Av 
eonslricti/r)  from  South  America,  two  |Grcat  Cyclodus  Usaida 
(Cyclodtis  gigoi),  a  Stump-tailed  Lizard  y  Trackydosaurut  im- 
SMMs\  from  Anstoalia,  purchased ;  a  Zebu  [fin  mn&n»)  bom  bi 
the  Gardens. 
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SOCIETIES  AND  ACADEMIES 

London 

Royal  Society,  |nr.uary  1 8.  "Residual  Chirge  ol  the 
Lejden  Jar,— 11.  Dieltciric  Properties  of  V  arious  Glasses,"  by 

J.  Ho]>kinson.  Cointr.uuicated  by  Prof.  Sir  William  Thomson, 
F.R.S. 

The  experiments  appear  to  verify  the  fund.imentnl  hy|>a'.hesi'!, 
viz.,  that  the  effects  on  a  dielectric  of  px-t  ami  jin  ,i  :ii  c''jc-ro- 
motive  forces  arc  supcrposable.  '  >hm's  [.iw  asserts  llic  pii:iciplc 
of  saperpositiun  inlKxiici  in  wl.ic'i  cor.  luctioii  is  not  complicated 
by  residu-ll  char};e.  ('i>nduc!i<in  and  re*idu;xl  charge  may  be 
treated  as  parts  nf  the  same  ]>hcn(imenun,  an  after  elfect  as 
leg.irds  electric  displ.Tccmcnt,  of  clcctromutivc  furce.  The  ex- 
periaicnts  ap[iear  to  show  that  the  principle  of  Ohm's  law  is 
true  of  the  wliolc  phenomenon  of  conduction  through  glass. 

Fcf)ruiry  i. — "The  Meteorului:;  i  :'  ilie  liombay  Presidency," 
by  C'harlcj  Chamber;,  F.R..S.,  Suncriute ndent  of  the  Colaha 
Obstrvati/ry. 

This  work  consists  of  faur  I  arls— the  first  Healing  with  reps- 
fra'.ioiis  of  nictforoiagic.ll  [  hu-iyniciia  at  the  Colaba  Observatory 
during;  a  period  of  twcnty-sevt-n  years;  the  seconil  with  mode- 
rattly  fjll  observations  at  five  niiiitary  stations  in  Uie  Bombay 
Prcsiilency  during  a  peri  wl  of  ninetten  years  ;  and  the  third  with 
large  numbers  of  oliicrvatii-ns  from  civil  hospitals  »nd  revenue 
stHliuiis,  bciii.;  those  of  ;.c'citcd  registers  cxtcndinfj  over  various 
ptrio<ls  from  not  less  ilun  a  fortnight  u[)  to  a  number  of  years  ; 
in  this  part  the  phenomena  trcatcil  are  temperature  of  the  air, 
winds,  and  rninfall  onlv  ;  and  the  extent  of  territory  to  which 
the  ob:ervations  refer  includes  the  whole  of  the  Presidency,  Sind, 
and  the  western  half  of  R.ii;.iulaiia.  In  the  fourth  part  arc  dis- 
cussed the  general  dis'rdjution  (as  regards  both  space  and 
season)  of  temperature  and  rainfall,  ami  the  variations  of  the 
wind  ;  first  willi  respect  simply  to  the  physical  KC'''K™p'iy  °f  'he 
country,  and  then  in  combination  with  certain  thcorctii;iI  views, 
the  elucidation  of  which,  by  in?ans  of  the  dynamical  theory  of 
heal  and  the  kinetic  thcury  of  ga^cs,  occupies  much  space. 

February  15. — *'f)n  Stratihed  iJischar^jcs. — III.  On  a  Rapid 
ront.ic-.-l breaker,  and  the  Phenomena  of  Uw  Ftotr."  By 
VVilliaui  Spoitiswoodc,  M.A.,  F.R.S. 

In  a  pa;pcr  ]>ublisheJ  in  the  Proc<tdin«s  of  the  Royal  S  1  icty, 
vol.  xxiii.  p.  455,  I  liave  described  a  form  of  contact-breaker 
designed  ior  great  rapidity  and  steadiness  ot  action.  It  con- 
sisted of  a  ^teel  to<l  which  vibrated  under  the  action  ol  an  electro- 
magnet. .A:,  regaids  .sl;arpi:es*  of  break  and  s'eidincss  of  the 
Stria*,  this  instruinciil  left  little  to  be  desired.  H  it,  as  evplaincd 
in  the  paper,  an  alteration  in  the  ourtent  r>ot  only  alfi  ctcd  the 
steadiness  directly,  luil  alto  re.sc  ed  on  the  lj:eal;  ilsclt".  In 
Older  to  ohvi  ite  tl.is  inconvenience,  I  devncU  another  form  of 
cont.ict-breaker  consistinij  of  a  wheel  platiiiistd  at  the  eigc, 
on  which  a  plati  ium  spring  rests.  In  tlie  circumference  of  the 
wheel  a  number  (40  in  the  first  ins^ance)  of  slots  were  cut,  and 
filled  with  ebonite  I'lug-.  so  as  to  interrupt  the  current.  The 
breadth  of  the  %\oU  wa:>  about  '04  inch,  and  that  of  the  teeth  about 
•5  inch.  The  wheel  was  connected  with  tuitabic  driving  gear, 
so  as  to  give  from  2eo  to  2,000  currents  from  the  coil  in  each 
direction  per  second. 

For  some  iimc  the  experiments  were  conducted  with  the  plati- 
num spring  res'.mg  on  the  wheel  ;  and  the  effects  were  varied  by 
altering  cither  the  pressure  of  the  fpiing  or  the  yelocity  of  the 
wheel ;  but  it  was  lound  that  actual  melaltic  contact  between  the 
spring  and  wheel  was  not  necessary,  provided  that  a  layer  or 
cushion  of  conducting  material  weie  interposeii.  .Such  a  lajrer 
was  formed  by  a  thin  film  of  dilute  sulphuric  acid  drawn  out 
by  a  thread  leading  from  a  reservoir  and  resting  on  the  wheel. 
The  spring,  which  under  these  circumstances  became  unneces- 
sary, was  replaced  by  a  point,  the  adjustment  of  whose  distance 
from  ilic  wheel  was  simple.  This  arrangement  gave  excellent 
results,  even  when  the  number  of  currents  per  second  was  re- 
duced in  tome  cases  to  250  ;  added  to  which  the  unpleasant  and 
disturbing  noise  of  the  friction  was  entirely  avoided.  Ulti- 
mately, however,  I  used  a  light  wire  in  Ihe  place  oi  the  spring 
first  meniiuned. 

With  the  contact-breaker  here  dc;crib»I  effects  similar  to 
thoK  pvodaced  by  the  rapidly-vibrating  break  were  obtained. 
The  itrige  were  formed  in  a  regular  manner,  and 'advanced  or 
tcoedcd,  or  remained  at  rest,  in  a  colnmn  usually  unbroken  so 
loa(  as  the  velocity  of  the  wheel  was  maintained  without 

mih  B  view  of  uoataiaing  the  luture  of  the  dutinctioii  be- 
tween tlw  wdiMiy  and  tb«  atMidyitrfa^  emibloiiKf^^ 


aMide  with  the  revolving  mirriir.  It  having  been  noticed  that 
when  the  wheel-break  moved  slowly,  ordinary  or  irregular  strie 
were  produced,  and  that  when  it  moved  rapidly,  steady  striie 
resulted,  it  secmeil  probable  that  the  latter  effect  might  be  due 
to  the  short  time  of  contact,  and  to  the  consequent  absence  of 
many  of  the  features  described  in  Part  II.  of  these  rcsearche*. 
This  is,  in  fact,  identical  w.'.h  '.lie  suggestion  there  made,  that 
the  fluttering  appearance  was  due  to  tlie  unequal  duration  of  the 
L '.n.e  themselves,  and  to  the  irregular  positions  of  the  |H>ints  at 
which  they  are  renewed  at  successive  discharges  of  the  coil.  .\nd 
such,  in  fact,  proved  to  be  the  case  ;  for  as  the  speed  of  the 
wheel  was  increased,  the  duration  of  the  discharges  dinunibhed  j 
the  linage  as  seen  in  the  mirror  became  narrower  a:;  I  -  impler  in  its 
conligutation,  until,  when  the  steady  effect  was  priKluced,  each 
discharge  showed  only  a  single  column  of  strix  of  a  -width  pro- 
portional to  the  apparent  width  of  the  slit.  The  proper  motion, 
implied  by  the  inclination  of  the  individual  strix  to  the  vertical, 
was  5'ill  perceptible,  and  wa-s  directed  as  usual  towards  the 
negative  pile. 

The  phenomena  of  the  flow  may  be  consi  Icre  l  to  lie  due  to 
the  different  positions  taken  up  by  the  &tri:e  in  successive  (lis- 
charges.  If  in  each  discharge  the  stria:  occupy  positions  in 
advance  n|  tliose  occupied  in  a  previous  discharge,  the  column 
will  appear  to  advance ;  if  the  reverie  be  the  case,  they  will 
appear  to  recede.  It  the  position  main  udiaBBM^  the 
column  will  appear  stationary. 

Experiments  were  instituted  wl;li  a  view  of  ascertaining  the 
connection  bctwee.i  the  llow  and  icMstincc.  St  irting  from  a 
conilition  of  current  and  break  lor  which  the  stri.e  were  statiou- 
ary,  it  was  found  that  an  increase  of  res.st.ince,  inlrixl-.icevi  gene- 
rally in  the  primary  circuit,  jtroduc;  1  a  forvvaid  llovv,  (r>i:u 
the  p.isitivc  towards  the  negative  terminal,  while  un'ici  si.niUr 
circumstances  a  decrease  of  resistance  produced  a  backward  ll  >  v. 
Furthermore,  if  after  protlucing  a  forward  How  the  resistance  be 
continually  increasci",  '.he  d  )w,  after  lucriasing  in  rapidity  so  as 
to  become  undiitiiiguiihi'.ljle  by  the  unassisted  eye,  gradually 
appears  to  becurnc  slower,  r.nd  ultimately  to  reverse  itself. 

Another  form  ui  tomact- jreakcr  was  also  occasionally  used. 
The  principle  u;h>ii  whicii  it  w.is  ni^ed  w  i,  tlie  sudden  disrup- 
tion of  a  ttiin  film  of  conductuig  li  quid  by  a  dischii^e  between 
the  electrodes  of  a  circuit. 

As  soon  as  the  current  pa.vses,  the  fluid  between  the  plate  and 
point  will  be  decomposed,  and  electrical  continuity  broken. 
This  done,  the  fluiil  flows  bsick  again,  and  continuity  is  re>tore>l. 

February  22.  —  "On  a  New  Form  of  Tangential  Kquat.on," 
by  John  Casey,  LL.I).,  F.R.S.,  Professor  of  Higher  Math.- 
malics  in  the  Catholic  University  of  Ireland. 

"  Addition  on  the  liicircular  Quariic,".by  A.  Cayley,  LL.D., 
F.  K.S.,  Sadleriaa  Pniienorol  Mathematics  ia  the  Uaiveiai^  of 

Cambridge. 

Geological  Society,  March  7.  — Prof.  V.  Martin  Duncan, 
F.  U.S.,  ]  rciidciu,  1:1  the  chair.  —  The  kcv.  F.benerer  Daviex, 
William  Davic-s,  and  Henry  iJavis  Iloskuld  were  elected  Fel- 
lows, and  George  Garves  Brash,  Professor  of  .Minera'  igv  in  the 
Sheffield  School  of  Science,  \'alc  College,  Newhavt  L  uniiec- 
ticut.  Prof.  A.  L.  O.  Dcscloiieaux,  of  Pans,  I'ror.  11.  Keriev.er, 
of  Lausanne,  and  Count  Gasion  de  .Saporta,  of  Aix  en  I'roveiicc, 
Foreign  Correspondents  of  the  Society. — The  folio win;j  com- 
munications were  read  : — On  the  vertebral  column  and  pelvic 
bones  of  PlioMurut  a'aiui  (Seeley),  from  the  Oxford  CUy  of 
St.  Neot's,  in  the  Woodwanliau  M.ucum  of  the  University  of 
Cambridge,  by  Harry  Gorier  Seeley,  F.  L.  S.,  Profc-^^r  of  Geo- 
graphy in  King's  College,  London.  lu  tins  paper  the  author 
desciibed  some  bones  obtainetl  by  J.  J.  Evans  in  the  lower  part 
of  the  Oxford  Cky  at  F.ynsbury,  near  St.  Neot's.  They  con- 
sisted of  thirty-seven  vertebr.x,  twenty-one  of  which  arc  cer- 
vical, and  apparently  complete  that  series.  These  presented  the 
characters  of  the  cervical  vertebnc  of  the  typicivl  Pliosaars  of  the 
Kimmeridge  Clay.  The  remains-of  the  pelvis  included  a  pubic 
bone  showing  a  close  correspondence  in  form  with  those  of  the 
riiosaurs  of  the  Kimmeridge  Clay  of  Ely,  and  an  ischium. — 
Supplementary  notes  on  the  fauna  of  the  Cambridge  Grcensand, 
by  A.  J.  Jukcs-Iirowne,  F.G.S.  This  paper  was  supplementary 
to  one  commtmicated  to  the  Society  by  the  author  in  1875,  ^ 
which  he  maintained  that  the  Upper  Greentaad  does  not  ex< 
tend  further  in  a  northwesterly  direction  than  W«t  End  Hill, 
near  Cheddington,  ia  Buckinghamshire,  that  the  Cambridge 
Greensand  is  mcrelva  nodttle-lKd  at  the  base  of  the  Chalk  Marl, 
resting  tucunfonnaUy  vpon  denuded  Gault,  to  the  upper  part  of 
whieh^thecmtfer  poitian  of  tht  laann  bdomi^  *^ 
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remainder  of  the  fauna,  bclo'^;;iig  to  tlicdcp.i^it  itself,  consists  of 
species  proper  to  the  Chalk  M.ul  rather  than  to  tlu-  Upper  (ircen- 
und.  The  t)bject  of  the  paper  waste  imiicate  certain  arlJrk.ii^  to, 
mud  corrections  in,  the  list  of  fossils  upon  which  these  conclu^ions 
were  supported.  The  following  Gault  species  were  indic^iu  l  a  . 
not  previously  identified  in  the  Ciitnbricigc  Greciisand  ; — Xiiutiius 
«mM«IWf,pesb.;  N.iHiT^uaJu,Sow.  ;  TurnUUsf'.cs;o'i^,  D  Orh.  ;(?) 
7".  tmtritianus,  D'Orb.  ;  Ornithi>f>ui  htsliKhnia,  Gardn.  ; 
Bratkysioma  annularis,  Secley ;  'Jurkt  f>ict,lutnu!,  D'Orh.  ; 
Ptmtctomaria  rtgitut,  Picl.  ami  Roux ;  (?)  P.  iluriana,  I'ict.  ami 
Rinix  ;  F«tm  raulimianms,  D'Orb.  ;  P,  suiacutus,  D'Orb.  ;  and 
Zjkm  ratUiniaMa,  D'Orh.  The  author  described  as  new  spe- 
cie*:— TurrilUet  nMHs,  Afamiiku,  tp.  nov.,  A'a/ifa  Ifsrutriata, 
Ntrila  notMcut,  and  ZniM  MtHhuuta,  and  noted  several  cor- 
iceticiM  ia  the  nomenclalore  adopted  in  his  former  list.— On  the 
beds  between  the  Gault  and  Upper  Chalk,  near  Folkestone,  by 
P.  G.  Hilton  Price,  F.G.S.  The  anlhor  described  the  characto  . 
ptemmd  hj  the  beds  between  the  Gnnlt  and  Upper  Chalk  near 
FsIkaibNH^  indicated  the  fecsUs  contained  in  them  and  their  range 
te  Ak  dinnm  of  the  detsficoas  icries,  and  dticusted  the  dassi- 
ficadmnlthcdepoailsuid  their  eqalnknce  with  those  mosnised 
\/f  other  wi  licit. 

Anthropological  Institute,  Marcli  i — Mr.  John  Evans, 
F.  R.S.,  president,  in  the  chair.  The  Piciidcnl  cxhihiteil  a  haftcd 
bronze  celt,  with  its  original  wcKxIen  handle  (which  w.as  covcicd 
with  brass  plates),  found  rear  Chiuiu.-.  -.Mr.  HiJdulph  Martin 
exhibited  some  pottery,  slic  l-,  and  o,);c  r  tLiiiains  from  a  sup- 
posed kitchen  midden  a;  Smyrn.i,  whith,  the  president  pointed 
out,  was  of  compatiitivcl)  UP  •  icni  litc.  Some  Dint  atrow-hcid!;, 
scnpcrs,  &c.,  from  DitLlilty,  were  exhibited  by  (.'apt,  Dillon.— 
Mr.  Hyde  Clarke  then  read  i  -.nj.cr  on  the  Himalayan  otif^iii  of 
the  Magyar.  The  object  of  tins  paper  was  to  show  lh,-»t  lan- 
guages of  Nepal,  &c.,  in  the  Himalaya',  formerly  called  Sub- 
dravidian,  arc  to  lye  classified  as  Ugrian,  and  include  I'innish, 
Magyar,  Lap,  and  Samoyed  afRnities.  In  connection  with  the 
extension  of  the  Ugrian  area  and  possible  centre  (o  High 
Asia,  the  author  entered  on  the  question  of  the  origin  of 
the  Magyars.  After  referring  to  the  Magyar,  Khun,  &c., 
in  llie  Himalayas,  he  proposed  xs  a  solution  that  llie  attack 
on  I'annonda  had  been  made  by  Avar  or  Khuiuag  traders 
from  the  Caucasus  speaking  a  Vasco-Kolarian  language,  and 
with  a  main  body  of  L'gtiars,  the  language  of  whom  prevailed 
on  the  extinction  of  the  forttn.r.  The  author  dissented  from  the 
Ugrian  classification  of  Acc  u:  and  Etruscan,  giving  other  pre- 
historic examples  lor  tliC.Vtctt  wurds  in  LcnormanI,  claimed 
by  him  and  Nl.  .S.i)ou5  as  L'giiaii.  Messrs.  licrtin,  .Salymos, 
Rces,  the  President,  ami  o'her.s,  Iw.k  part  in  the  discussion. — 
The  iJircctor  then  :ead  (he  following  papers  by  Mr.  Hector 
McLean  :  — (Jn  the  Scotii-.h  Hip_!iland  language  andpMpI^  and 
on  the  Ai.^l'cising  and  Gaelicising  of  suroames. 

Physical  Society,  March  3.— Prof.  G.  C.  Foster,  presSdent, 
IB  the  chair.  -The  following  were  elected  mcmbrrs  of  the  Sociely : 
—Mr.  J.  A.  Fleming,  Mr.  1>.  le  Neve  Foster,  and  Mr.  S.  Hall. 
—Prof.  Foster  showed  experimentally  the  polarisation  of  heat 
caplojFiig  two  large  Nicol's  prisms  of  2$  inch  aperturr,  and 
a  thermopile  surrounded  by  a  double  jacket  and  connected  with 
a  Thomson  galvanometer  as  ananged  1w  Mr,  Latimer  Claik  for 
showing  very  slight  indications  to  an  audience.  When  the  ])rin- 
dpal  sections  of  the  prisms  were  at  90°  to  each  other  only  a 
slight  moTCoicnt,  doubtless  due  to  an  initial  heating  of  one  side 
of  the  pile,  was  obserred ;  and  the  amount  of  the  deflection  was 
found  to  increase  steadily  up  to  about  sixty  divisions  on  the 
scale  as  the  above  angle  was  diminished.  Piof.  Foster  exhibited 
the  results  ol  operimcnts  made  to  detenniatllM  intensity  of  a 
source  of  heat  by  this  means,  and  they  were  wqf  coocoidani. — 
Mr.  Latimer  Clarit  then  explaintd  the  arrangement  of  the  gal- 
TanoOKtCT  lued.  llw  ilHge  of  an  arrow-bead  or  other  form  of 
index  projected  tajmuaoi  a  limelight  at  the  further  end  of  the 
tooaa  traverses  a  teknopie  object-glass  about  two  feet  distant  frotn 
Um  laasp  aad  fidb  ea  a  square  silvered  plate  of  glass  suspended 
from  tbe  needle  of  A  Thomson  galvaaoouter,  «bkh  is  rendered 
stcadj  fat  the  ordinary  way  by  a  platinun  spade  in  water.  The 
reflected  Image  then  tiaverses  the  whole  length  of  the  room  and 
falls  on  a  large  scale  placed  in  front  of  the  aiKlienoe,  and,  by  such 
an  arrangement,  the  instrumcBt  may  be  at  any  distance  from  the 
scale,  and  yet  the  in>age  will  not  be  unduly  magnified.  A 
method  is  employed  for  bringing  the  needle  rapidly  to  rest.  A 
few  thermo-electric  couples  are  placed  above  the  lamp  chimney, 
thus  being  kept  constaUly  hot,  and  the  terminals  arc  united  by 
a  wire  wnich  is  coiled  sennd  times  nmnd  the  gMmKmcter  j 


the  circuit  is  cluf-e  l  .i;  the  moment  when  this  subsidiary  cur- 
rent  will  tr?rjcl  u>  iirair.iliH-  the  motion  of  the  needle.— 
Prof,  (ni'.luie  inci:lt:tit.TKy  mcnti  mcii  that  the  difficulty  cvperi- 
enced  in  scparaiit);^'  the  tibrcs  of  a  c  icixin  threjui  may  be 
obviated  by  boiiini^  ;;ic  thread  in  carln,i;aii;  of  potash,  when  the 
natural  resin  is  saponilied  and  the  iibrcs  may  be  easily  >ptif.  ■ 
Mr.  Wilson  then  explained  some  difTiculties  he  has  met  with  in 
constructing  a  Holt/  electiical  machine,  especially  with  reference 
to  the  windows  and  Grmat'itcs,  and  he  exhibited  two  mas-hinrf? 
which  he  rcccn'".y  made,  from  one  of  which  a  spirk  hvc  or  six 
inches  in  Ien;;;li  tan  \k  obtained  ;  this  ajipjratiis  is  :  o  arranged 
that  it  can  l>e  taken  entirely  to  pieces  and  packed  in  a  vciy 
mfklerate  sued  C  )>-c.  After  carefully  p<nn'i:i;;  out  the  dirfcrLn  e 
between  an  ordmsry  machine  and  the  liirch  machine,  he 
proceeded  to  consider  the  theory  of  the  Ilolti  machine, 
and  explained  how  he  was  led  to  construct  an  inslniment 
in  which  there  were  no  windows,  the  armatures  being 
placed  on  the  face  of  the  fixed  plate  next  to  the  moving 
pUte,  but  the  result  was  not  satisfactory.  He  then  made  the 
lareer  machine  provided  with  six  tixc<l  .and  six  moving  plates, 
ana  the  windows  were  rcjilaccd  by  holes  J  inch  in  diameter 
traversed  by  short  pieces  of  taj>e  glucil  to  the  paper  armatures. 
The  initial  charging  of  the  armatures  is  effected  by  ntean-,  a 
disc  of  ebonite  fixed  to  the  main  axis  of  the  machine,  which  is 
lightly  held  by  the  lingers  and  caused  to  rotate.  Elcc'ricUy  is 
thus  generated  and  points  projecting  towards  it  and  communic.vt- 
ing  with  points  in  the  neij^hbourhood  of  the  armatures  cause 
them  to  liecome  char^jed  ;  after  this,  electricity  is  generated  with 
great  rapidity.  —  Prof.  .M.icI.eoti  gave  some  details  concerning 

•  the  working  of  a  large  klolt/  machine  which  he  drives  by  a 
turbine.    He  I'm, Is  ih»t  after  it  h.is  Ijcf.  in  action  for  nculy  an 

j  hour  a  much  greater  force  is  required  to  w  oik  it,  and  he  suggested 

I  a  theory  in  explanation  of  this  |ihenomcnon.  I!y  keepmj^  the 
macliine  dry  under  a  glass  shade  reversing  effects  are  entirely 
avoided  as  well  as  the  necessity  for  varnishing  the  plates. 

Entomological  Society,  March  7.— J.  W.  Dunning,  F.  LS., 
vicc-prLsident,  in  the  chair.— Mr.  Douglas  exhibited  a  specimen 

(  of  the  Longicorn  liectle,  Afonohammus  sulor,  brought  to  him 
alive,  having  been  captured  in  a  garden  in  the  Camden  Koad  ; 
also  a  melanic  variety  of  Orlhosia  susftcta,  taken  at  Dankcld. — 
Mr.  Hudd  exhibited  some  interesting  varieties  of  British  Lcpi- 
doptera  taken  near  Bristol  and  in  South  Wales  ;  amongst  them 
were  Lyortui  altjtts.  Sphinx  lii;mlri,  and  n-f  iuiLila,  the 

latter  a  black  variety, - -.Mr.  Champion  exhiliitcd  specimens  of 
CaiJiof/h^rtr  n.f./'ri.  a  species  new  to  llrita:n,  taken  iiy  Mr. 
J.  Dansmorc,  near  Pai.-.lcy  ;  al.-^o  a  llntish  cxanqile  i./f  .  // '::'..''.■«/ 
scrnfa  from  the  collection  of  Mr.  Dunsmore,  who  uriUirtunatt  ly 
had  no  note  of  its  locality. — The  Secretary  exhibited  a  i.pccimen 
of  an  I«opo<l  Crustacean  which  had  been  furwarJcd  to  him  by 
.Mr.  J.  M.  Wills,  surgeon,  s.s.  CUy  </  Cinu  r  '  111  \ ,  who  stated 
thit  it  was  found  occasionally  parasitic  on  the  flying  fish,  and 
generally  close  to  the  pcclornl  hn*.  .Mr.  Douglas  read  an  extract 
from  a  letter  from  Dr.  Sali.berj;,  who  had  recently  r  turned  from 
an  excursion  to  the  neighbourboosi  of  the  N  enisei  Kivcr  and  the 
extreme  north  of  Siberia,  from  whence  he  had  brought  a  large 
number  of  imects,  principally  Coleoptera  anl  Heniptera. 
Antongst  the  Hemiptera  were  one  AiaJus,  one  CaU-;.Qrii,  two 
OrlMoly/us,  one  Ort/n^/s,  one  IV.rhvtama,  one  .\ntho<oris,  one 
.  ii^imfi'^o)  iJ,  live  .Sd  'i/,!,  and  one  (  Vir.'.i.j,  which  appeared  to  be 
hiihcrto  unknown.  The  species  q{  SaUa  were  from  the  extreme 
north,  in  Tundra  territory. — The  .Secretary  read  a  pjper  by  Mr. 
W.  L.  Distant,  on  the  geographical  distritrntion  of  Danait 
artkippus,  a  North  American  bollerflf  iriikh  blS  nCBDtljr  faeSB 
taken  in  the  south  of  England. 

Mineralogical  Society,  March  14.— ICr.  H.  C.  Sorby, 

F.  R.  S. ,  president,  in  the  chair.  — ^The  following  papers  were  rend : — 
On  a  simple  method  fur  roughlj  dtlermining  the  index  of  rcfrac* 
tion  of  small  portions  of  transparent  minerals,  by  H.  C.  Sorby, 
F.  R.S. — This  can  be  effected  by  having  a  small  graduated  scale 
attached  to  the  body  of  the  microscope,  by  means  of  which  the 
thickness  of  the  crystal  and  the  displacement  of  the  focal  point 
can  be  easily  measured.  From  these  data  the  index  of  refraction 
can  be  at  once  calculated  with  sufficient  accuracy  to  make  the 
result  valuable  in  determinative  mineraloj^y. — On  a  serpentine 
from  Japan,  by  A.  H.  Church,  M.  A. — Note--  on  \'auquelinite  from 
Scotland,  and  Cantonite  or  Harristle  from  Com\vall,  by  Thomas 
Davies,  F.G.S. — On  an  easily  constructed  form  of  reflecting 
goniometer,  by  S.  B.  Hannay,  F.C.S.— On  a  peculiar  form  of 
quartz  crrstals  from  Australia,  by  Rev.  J.  M.  Mcllo,  F.G.S.— On 
ocitinn  black  (juattaciTitals  from  BoscasweUDowa^  Cannral^bf 
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J.  H.  Conim,  F.G.S.  The  blftck  colour  is  dne  to  minute  cryttals 
Ckf  KhorL— On  quaitz  including  oxides  of  iron^  by  William  Vivian. 
— On  the  magnetic  constituents  of  minemU  snd  rocks,  by  J.  U. 
Hannay.  —On  the  water  contained  in  minerals,  bv  J.  B.  Ilannajr. 
—On  liie  Nordenskjold  iron  masses  from  Greenland,  by  K.  T. 
V.  Steenstrup,  translated  by  Mr.  Rohde,  one  of  the  Danish 
expedition.  The  anthor  contends  that  the  iron  is  a  natural 
constituent  of  the  basalt,  and  not  of  meteoric  origin. 

Institution  of  Civil  Engineers,  March  13.— Mr.  ilcorgc 
Kutjorl  Stcpheiisjii,  ptcsiiknt,  in  the  ch.iir.  —  Ills  Majcity  the 
Kinj;  of  the  lielj^ians  was  c'.ecti-d  by  acclamati(in  an  honoiary 
member.  The  f'*!'**''  'cad  was  on  the  transmi.vsion  of  motive 
power  to  distant  points^  by  Mr.  U.  Robinson,  M.  Inst.  C.  E. 

MAMCatSTtft 

LiteiaiX and  Philosophical  Society,  December  4,  1876.— 
Charle*  BaDcy  in  the  chair. — Notes  on  a  botanical  excursion  in 
tlie  Aberdeenshire  Islands  in  July,  1876,  by  Mr.  Thon..\.s  Ku,;trs. 

December  26,  1876.  —A  notice  of  some  organic  remains  from 
the  M;hibi!>  of  the  Ilk  of  Mu,  by  E.  W.  BiiiBcy»  pmideat, 
F.K.S.,  &c 

January  9, — K.  W.  Binncy,  I-'. U.S.,  I  .G.S.,  president, 
in  the  chair. — On  the  poisonous  )>ro|  crt.ics  of  ycw-lcavc.«, 
by  James  Uottomley,  D.Sc— On  the  luminous  sulphides  of 
M.  Ed.  Hccqucrcl,  by  William  'I  honiaon,  F.K.S.E.— On  the 
types  of  comiiound  statement  involvin,;  four  lI.i  L-ts,  by  I'rof. 
\V.  K.  flifTord,  M.A.,  F.R.b.  Communi-a'.cd  by  1  rof.  W.  S. 
Jcvons,  M.A.,  F.K.S. 

January  23,  —  Kcsulls  of  the  iii  jntldy  obierv.itions  of  the  mat;- 
nctic  dip,  horizontal  fjrce,  and  4leclinatiun  made  at  the  magnetic 
obicrvatury  of  tli:  t>*-cns  College,  from  January,  1874,  to 
Dectmbcr,  1S76,  indu'iivc,  by  Prof.  Thomas  11.  Core,  M..A. 
Communicated  by  I'rof.  liallour  Stewart,  LL.D.,  F.K.S. 

GCMBVA 

Physical  and  Natural  History  Society,  February  I. — 
M.  Alphonse  Favre  presented  .1  |; jjI jj^;ica]  iaaj>  of  the  Canton 
of  Geneva  on  the  scale  of  .  •  ],  ,  iii.cim^c  1  to  enlighten  agricul- 
tuiii'-s  on  the  man-agcmcnl  ol  ihc  I'jii  lut  llicir  various  crops, — 
Fiol.  .Sch;U  (Icstnljcd  the  rciLAi^hL-  he  !i,id  made  on  the  pro- 
perties of  nicotine  as  a  poison,  and  ou  the  pan  played  by  the 
uver  in  such  poisoninc. 

February  15. — M.  t.  Kenevier,  p.ofcssor  at  Lausanne,  exhi- 
bited to  the  Saciety  hia  geolog  y. d  inup  of  Vaudoisos  Alps,  on 
the  scale  of  tjjoj,  as  also  severii  scclions  which  comi'lttc  it. 
It  includes  piiucipally  ihc  nia.-.s  of  the  Diablercts  and  the  nci^!i- 
l>ouiing  spurs  on  the  iij^ht  laak  of  the  Rhone. — IVof.  Wartniatm 
showed  a  LiL  .di  apparatus  intended  to  prove  the  impulse  which 
an  induclioii  ipatk  in  a  rarefied  ga.i  i>  capable  of  giving  in  the 
direction  of  it*  length.-M.  l-laoul  I'iclct  described  various  ex- 
periments made  by  himself,  aud  proving  the  great  fiftGility  with 

Taxis 

Academy  of  Sciences,  Mjrch  19.— M,  Peligot  in  the 
chair. — '1  he  fjlluwiii^;  p.i]icri  wcu-  read:  —  Observations  of 
tcmpeiatuic  at  t!ie  Mu.icura  uf  Natural  History,  during  1876, 
witl]  eleetnc  thermometers  placed  at  depths  of  I  metre  to  36 
metres  under  ground,  a-s  also  ui  air  and  under  grass-covered  and 
bate  |j;m  u:ul,  by  MM.  Becquercl.  Tue  results  are  ne.uly  the 
same  iiS  were  obtained  before.  General  Motin,  remaikitu;  tliat  a! 
only  lu  to  12  metres  depth  he  found  a  nearly  coujtaut  temi'era- 
tuie  of  I  I  ,  sufj.^citcd  the  Use  of  underground  air,  drawn  thrju^-h 
pipes,  ti>  pu  JiieL  a  eenslant  temperature  where  it  mi|;ht  be 
reip.iireii  (as  for  eon  eiv.uion  of  meat,  &c.)  —On  the  decomposi- 
tion of  bioxide  of  b.uiuin  in  vacuo,  at  the  temperature  of  dark 
rcti,  by  M.  Boussiiigauli.  The  whole  of  the  oxygen  could  be 
thus  eiiraetcd.  On  removing  the  source  of  heat  the  bioxide  was 
rccaiis'.iiule-d.  Bioxide  of  barium,  then,  cannot  exist  in  z'tuiu  at 
a  dai/v  ret;  lie.^t.  -  I'hysical  and  mechanical  actions  of  incandescent 
and  strongly  compressed  gases  from  combustion  of  powder. 
Application  of  the  facts  to  certain  characters  of  meteorites  and 
bolides,  by  M.  Daubre-e.  The  facts  of  experiment  seem  to 
explain  (i)  the  alveolar  cavities  or  cupules  in  meteorites  ;  (2) 
the  peculiar  clouds,  smoke,  or  dust,  which  follow  the  disappear- 
ance of  the  incandescent  mass  ;  (3)  the  dust  of  coimic  oiigin 
which  is  thus  expanded  in  our  atmosphere,  not  only  by  combus- 
tion and  volatilisation,  but  by  pulverisation  at  'a  high  tempera- 
ture.—On  the  fundamental  invariants  of  the  binary  form  01  the 
eighth  dCBRMk  fagr  Mr.  SgAvwter.— Oa  the  flicBBtelcgM  Qrig^ 


of  treo^  dmiba,  and  bndMt  inaigenous  in  the  toath  of  Fniie^ 
that  a»  tenaitlva  to  cold  in  leme  winters,  by  M.  Mardu.  He 
considers  them  to  be  the  (urvivors  of  the  flora  whidi  covered 
those  parts  during  the  Tertiary  period.  We  have  here  plants 
exotic  as  r^ards  tiine,  while  Other  ptanls  ace  exotic  as  regards 
s/act.  At  Montpellier  and  Hataeillcs  the  annual  average  of 
abiolate  minima  of  tempecatwc  ara  —  9*23*  and  -  5  95°  respec- 
tively.—On  the  experiments  made  nt  nq^ny  by  the  canton  of 
Geneva,  by  M.  Bouley.  H«  had  cnonaously  given  the  SwiM 
Fedenl  Gowmmtnt  Uw  credit  of  the  experiments. — M.  Ilebert 
was  dnetal  number  fa  the  aectioo  of  Mineralogy  in  room  of  the 
late  M.  Ch.  Safaile>C!Uife  Detiile:— On  the  phosphorescence  of 
organic  bodii^  bgr  Mr.  Phipaun.  Apto(«is  01  a  recent  note,  he 
calls  attentioB  ts  his  memoir  on  noctilaeiMi,  the  first  osgaaic 
body  knomto  be  phosohorescent  by  iknr  oddation,  Uke  phos- 
phorus in  the  afawnl  BBgdoB.— riopoakim  of  algebra  and 
geometry  ded— d  from  ooos'.deration  oi  the  oobic  mots  of  unity, 
by  M.  ApwelL  On  the  curvature  of  •ufaca^  bf  M.  Serret— 
On  a  prcmcai  ONiiprising  the  theory  of  dimiBalioo,  by  M. 
Vent^«B.>->OA  the  wspenaion  of  water  n  a  vcsmI  cioaad  below 
by  a  ttrae  irtlh  laige  inatbcs,  by  M.  Fiataaa.— 41a  «  atagdar 
fact  of  proiMtica  ef  liaat^  by  M.  Olividb— Oa  fha  tdum.  of 
some  prqewiai  of  andytla  aaM  hi  (he  tabwatoilMaf  aniealiiitiil 
slations  and  observatories  of  dicmteal  awteorolopr  t  mat  pott, 
Amfflooimetiy,  by  M.  llooicau.  His  method  b  to  use  alahio 
viaoM  nd  litmus,  whidi  will  reveal  free  ammonia  hi  iohitioB  ia 
mlerooBldidng  only  ^  ctren  tvtWss     tt*  "e^<rf 

that  sataalaaeei  The  proportum  ia  detcnnioed  by  powias  nto 
the  litmna^ohNued  liqnar  a  weak  titrated  add  tiUdi 
of  the  ariebial  led.-^  the  ptapaiadoa  of 
of  napMiUi  aadoB  Oe ftiBealatiMi  of  this  ask,  bv  M.  Fk. 
tnmilhurd.1— Oa  a  liaipk  mode  of  fnoduction  of  ccftaia  aMOO«» 
bi<k  and  tri-dikriied  addi^  br  M.  Demarcay.— Ttansfotmatioa 
of  aoMiel  nnMarlaric  add  into  dibraaM  pyrotartaric  and 
dlbioaio  iMlclBlt  addi^  by  MM.  Rdxial  and  Bourgoin.— Ae- 
tioa  ef  ddamhnnnic  acid  on  snthraeaat,  bgr  M.  UaUer.<-Oa 
theeontitationof  pseudo-imrpariae;  eoatianatiao  of  reaeaidiea 
un  the  colourir^  matters  Of  madder,  by  H.  Roienstiehl.  Paeedo* 
purporine  is  snfficiently  MMtable  to  ptrodnoe  by  its  partial  destine- 
tion  the  Otbercoloiuriog  matters  in  madder  (alizarine CMepted). — 
Experiments  on  mnacmar  tonicity,  by  M.  Carleu  A  mnsde  gene- 
rally contnclsaflcr  aection  of  a  nenre^  bcToie  final  rdaxanaa. 
Thu  b  dnc^  the  anthor  says,  to  the  increased  excitability  of  the 
nerve.  In  rare  cases,  where  the  nerte  b  cot  widiout  eacitatioa 
(at  one  of  Bridge's  "  nodes"  perhaps),  relaxatlan  be^ns  af  onee. 
Cloogation  immediately  after  section  is  dne  to  ri^USfy  ttOt  fmnt' 
<//>>,  the  extensor  muscles  being  stroQger  than  the  Itoran.— On  the 


modificalions  in  the  egg  of  phanerocarpous  "^otw  bifote 
dation,  by  M.  Giard.— On  the  age  of  elevation  of  the 
by  M.  Fabtc.— On  the  fomatioa  of  tbunderitormi^  by  M.Ziindel. 
— CImical  and  therapeutieil  Kseanbes  on  epilepqr  ud  hysteria, 
by  U.  fiooiaevillei  From  two  analyses  of  poctfams  eif  Uver 
nomaacpil^Alepatkat  who  had  taken,  inConr  months  foity^ 
three  grammes  of  ammaniacal  sulphate  of  copper  ted  died  of 
pulmonary  tuberculosis  2k  months  after  ceamlMB  of  tho  tvtai- 
nKnt)»  the  total  amount  of  copper  ia  the  liver  was  ertlmatedat 
136  millignmmei  and  aso  mm. 


CONTBNTS  p^c. 

Palm xn  on  tkb  MieBA-nciN  or  BlISS   «( > 

Oua  Book  Shb^  i-~  *  * 
Bolloinley'*  "Dynamics:  or,  Th  licii  _'.  Mc<  luricv.  in  Accord- 

ancc  with  the  Syllatius  of  the  Saen.e  anj  Ait  Ucpirtjivot"  .  467 
Lkttbks  to  thb  EwTint— 

Evuiutioo  aad  Ite  VsgciaUs  ItSngkm.'^i.  S.  G. :  Thomas 

UoMsa*   4', 

TbiltadMof  ChMowood  Forest— lUv.  T.  C.  Be.s.Miv  ;  K.  Hill  <-a 

Seuditm  Double  .Starv— Kokt.  L.  J.  £lu»v   4,-9 

Ship'i  Clir>>ii'>inciei>.— Farkixco.v  ANB  fBSnSMasi  (iftlA /Mm-  ' 

lA»Cii  TcuuxiraluK.— Rev.  R.  Ansav  \      '.  \  i« 

MeMsa-iiCAiiisua Bolus  >  J.  H  !  .  !  I  *  I^i 

On.  SCMLItSIANM  ON  UVCaMiB   4;| 

Kbktilisatiok  of  Flowbis  »»  IKSICTS.  XVI.    By  Dx.  HekMa.vs 

Ml  LL1  R  {ii  i  /i  /UtulrmHtiu}   47J 

KeenN TLV        .  -.rv  Iupkovssiimts  l»  Musicxi.  Imtomatiuk.  By 

ALrxANr>Ri,  ,1   K- M'..  K  R  S.  •    •   •   .    .   .   •   .    .   .   ,   .    .   ,  4M 

UN  l'HL>Tu-CHe>ii.  AL  1'K'K.assaa  IN  TJit  RarniA.  By  Prof.  AtTxva 
GAm,»e,  il.iJ.,  K.k.h.  

Ova  ASTaONOMICAL  Coli  mn  : — 

The  Cape  AatrooouticU  RcMilti,  187 1-187 J   478 

VsfliaUa Sttfs   •■••••••*ti  ■  jse 

BMs'sOdMinshs   .m 

Noras  ••••M 

uAcanawas   ...>..   ...jE 


Digitized  by  Google 


NATURE 


485 


THURSDAY,  APRIL  5,  1877 


THE  GEOLOGICAL  SURVEY  OF  OHIO 

Ji,-'-  I !  f!' tkc  f7(',(A>/;/V(j/  Siim-v  of  Oh!,\  Vols.  I.  nnd  1 1. 
Geology,  and  I.  and  II.  Palarontology.  (Columbus, 
Ohio :  Nerlns  and  Myers,  State  Printen,  1873-5.) 

T  N  the  rqiorts  of  American  Scientific  Surveys  we  have 
*■  become  accustomed  to  find  that  the  results  are  as  new 
and  interesting  as  the  methods  of  worhinp  are  original 

and  ingenious.  Few  of  the  .S;.ites  nre  more  richly 
endowed  with  the  elements  of  prosperity  and  stability 
than  Ohio,  and  yet  she  has  hat  recently  come  into  the 
field  with  her  contribution  to  the  knowledge  of  her  own 
geological  structure  and  natural  history.  It  is  gratifying 
to  know  that  this  contribution  can  well  afletd  to  be  tried 
by  the  high  standard  attained  by  the  reports  already 
issued  by  many  of  the  ncit:hbouring  States. 

The  survey  just  com;  1  u  l  is  technically  the  second 
but  practically  the  first  geological  survey  of  Ohio,  taking 
into  consideration  how  long  ago  the  former  survey  was 
disbatulcd,  .ind  how  short  was  its  term  of  life. 

In  1836  the  legislature  appointed  a  committee  con- 
sisting of  Dr.  Hildreth,  Dr.  Locke,  Prof.  Riddell,  and 
Mr.  Lapham,  tn  report  on  the  best  tnethod  of  obtainin;; 
a  complete  geological  survey  of  the  State,  and  to  estimate 
the  probable  cost  In  the  suntiner  of  that  year  tfiiee  of 
these  gentlemen  m  idc  reconnaissances,  while  the  fourth 
analysed  iron  ores  and  limestones.  A  year  after  the 
appointment  of  the  oonlmittee,  the  legislatnre,  <>n  its 
recommendation,  created  a  geological  corps,  comprising 
a  sute  geologist  (Prof.  W.  W.  Mather)  and  six  assistants. 
Dating  the  summer  of  1S37,  the  State  geologist  and  three 
assistants  prosecuted  geological  explorations,  two  assist* 
ants  being  absorbed  by  zoology  and  topography.  Next 
summer  th^-  surve  y  was  continued  on  a  similar  footing, 
but  a  financial  panic  having  broken  out, "  the  legislature  of 
1838-39  made  no  appropriation  fortfie  continuation  of 
the  geological  survey,  and  it  "  is  at  once  suspended."  In 
spite  of  tlie  disadvantages  under  which  this  early  survey 
hiboured  in  bein;  almost  entirely  without  palaeontological 
assistance,  its  two  annual  reports  were  much  appreciated, 
and  the  short-sighted  economy  that  led  to  its  disbar.d- 
ment  was  soon  regretted  by  the  citizens  of  the  si.Lte. 
Although  several  attempts  were  made,  what  with  the  de- 
falcations of  a  State  treasurer,  the  building  of  a  costly 
atate-house,  and  the  great  Civil  War,  Ohio  was  not  finan- 
cially in  a  position  to  re>estabhsh  a  geological  somy  till 
the  year  1S69. 

According  to  its  constitution,  this  new  survey  was  tn  be 
begun  (and  was  begun)  on  June  l,  1869,  and  was  to  be 
finished  in  three  years.  It  was  required  ^to  make  a 
complete  .md  thorough  geological,  agricultural,  and 
mineralogical  survey  of  each  and  every  county  in  the 
State.*  To  the  chief  geologist  the  act  of  legislature 
allowcil  three  assistants,  .md  a  number  (generally  eight 
or  nine)  of  temporary  local  assistants  were  employed  and 
paid  ftom  a  fund  provided  for  "  contingent  e.xpenscs." 
One  of  the  assistant  geologists  was  to  be  a  chemist.  We 
can  sec  in  the  organic  law  of  the  survey  no  provision  for 
a  palaeontologist,  and  presume  that  the  appointn\ent  of 
diat  officer  was  authorised  by  one  of  the  subsequent  Acts 
Vol.  xt^No.  38S 


of  Appropriation.  At  any  rate,  Prof.  J.  S.  Newberry, 
having  been  appointed  chief  geologist,  conjoined  with 
himself  two  assistants,  a  palaeontologist  and  a  chemist, 
and  it  can  hardly  be  disputed  that  this  was  the  best 
possible  disposition  of  bis  forces,  however  desirable  a 
large  increase  in  the  number  of  assistants  might  have 
been. 

Sndi  then  is  the  icate  on  whleli  a  State,  having  an 

area  of  39,904  square  miles,  plans  its  geological  survey. 
Considering  the  number  of  working  days  in  a  year,  the 
number  of  the  field  geologists,  and  the  area  of  the  State, 

many  will  not  hesitate  to  decide  that  the  character  of  a 
reconnaissance  was  stamped  on  the  survey  by  its  framers 
ftom  the  banning.  But  it  should  not  be  fiirgotten  that 
there  are  circumstances  which  render  the  geological 
mapping  of  Ohio  exceptionally  simple.  The  Palaeozoic 
rodct  which  form  its  framework  are  so  undisturbed,  that 
over  areas  of  sometimes  thousands  of  square  miles,  only 
one  formation  makes  its  appearance  at  the  surface,  and  out- 
crops are  therefore  little  more  than  contour  lines.  We  are 
accustomed  in  this  country  to  think  of  "  dip  "  as  something 
visiUe  to  the  naked  eye,  and  measurable  with  a  pocket 
clinometer  ;  and  as  producing,  by  its  relation  to  the 
contour  of  the  ground,  endless  variety  in  our  geological 
boundary-lines.  In Ohioitappearsthatthemethodofascer- 
t.iining  thcdegreeof  dip  is  tosi  t  up  half  adozcnorsoof  trigo- 
nometrical stations,  several  miles  apart,  and  carefully  take 
the  levds  of  the  outcrop  at  Ae  several  p«}ints.  Sofaraswe 
have  noted  in  reading  the  Reports,  there  is  not  a  dip  in  the 
whole  state  that  would  make  an  appreciably  stitT  railway 
gradient.  Then  we  are  informed  by  Prof.  Newberry  that 
"faults  in  which  the  (lispl.n  ement  amounts  to  mote  than 
one  foot  arc  very  rare  in  the  Ohio  Coal-held,"  and  that  the 
greatest  known  has  a  down-throw  of  3  feet.  In  Europe 
the  complications  produced  by  faults  frequently  add  the 
excitement  of  a  porde  to  the  labours  of  the  field-geologist 
and  just  as  often  leave  an  brititing  element  of  uncertainty 
to  embitter  the  satis&ctioa  with  which  he  is  apt  to  regard 
his  finished  work.  Tlien  again  there  are  no  ifrneous  rocks 
in  Ohio  and  no  metamorphic  rocks  in  the  ordmary  sense 
of  the  term.  Indeed  it  may  almost  be  said  that  over 
large  tracts  there  are  no  rodts  at  alL  Thus  in  one  county, 
"  con'^isting  of  twelve  towns,"','V.  ;■},?.  square  miles  — exactly 
the  area,  let  us  say  for  comparison's  sake,  of  a  whole  sheet 
of  the  i-inch  Ordnance  Map  of  Scotland — the  rack  la 
deeply  covered  with  drift  and  is  never  seen,  having  been 
reached  by  boring  at  one  point  only,  at  a  depth  of  1 10 
feet. 

On  the  other  hand,  the  very  simphcity  of  the  geology 
of  the  State  makes  it  a  typical  region  by  which  othor 

lanrls  may  measure  their  geologic.il  scale,  and  on  this 
account  it  becomes  necessary  to  sur\'ey  it  with  minute- 
ness and  care.  If  Ohio  renders  this  service  to  the  neigh- 
bouring states,  each  of  these  has  already  given  an 
equivalent.  As  it  happened,  when  the  late  survey  was 
begun,  Ohio  was  almost  surrounded  by  a  belt  of  states 
which  had  got  ahead  of  her  in  the  work,  and  whose 
completed  labours  greatly  simplified  her  task,  at  the 
same  time  that  they  presented  discrepancies  wfaicfa  eould 
only  be  reconciled  on  her  neutral  ground. 

Although  it  was  originally  intended  that  the  survey 
should  be  finished  in  three  years,  its  field  work  lasted  ibr 
five,  the  average  annual  cost  being  f  I7,3S5> 

A  A 
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We  have  now  before  us  a  portion  of  the  final  Reports  01 
the  Survey.  These  consist  of  two  volumes  of  Geology,  two 
of  Pa]<Eontolo^,  and  two  of  Sheets  of  Vertical  Sections  (a 
sheet  of  Vertical  Sections,  by  the  way,  is  ciiUcd  a  "  Map" 
in  the  American  language).  Besides  these  there  have 
already  been  published  thiee  volumes  of  Annual  Reports 
of  Progress,  two  of  them  eontatning  Accounts  of  the 
Geology  of  Counties,  in  substantially  the  same  furm  as 
that  followed  in  the  Final  Reports.  A  third  volume  of 
Geology,  to  comprise  by  lar  the  most  Important  ceonlies 
in  the  C0al>field,  is  ready  for  publication  and  "  awaits  the 
action  of  the  Legislature."  "  The  matter  for  the  third 
volume"  says  Prof.  Newberry,  "has  been,  to  a  con* 
siderable  extent,  prepared  since  the  afipropriations  for 
the  salaries  of  the  geological  1.01  x.ere  discontinued. 
Much  of  it  is,  therefore,  a  gratuitous  contribution  with 
which  the  corps  should  be  credited  when  a  comparison  is 
made  between  the  value  of  fhehr  services  and  the  com- 
pensation they  hav  e  received."  Mat<  rials  for  a  third 
volume  of  PakcontolQgy  have  been  accumulated,  but  the 
chief  geologist  does  not  speak  confidently  of  Ms  chances 
of  getting  a  grant  to  defray  the  cost  of  its  publication. 
It  would  be  a  thousand  pities  that  the  State  which  has 
been  at  the  expense  of  collecting  this  information  should 
not  secure  the  credit  and  advantages  ir  vo!ved  in  its  offi- 
cial pubUcalion.  Otherwise,  the  materials  will  have  to 
be  hunted  through  the  transactions  of  .American  and 
foreign  lodetiei,  and  will  be  as  good  as  half  lost 
A  volume  on  Economic  Geology  !s  far  advanced,  but 

six  montlis'  time  and  from  .'?4,ooo  to.'?5.c<:io  are  estimated 
as  necessary  to  complete  it.  A  volume  on  the  Zoology 
and  Botany  of  Ae  State  is  also  ready  for  publication  at  a 
trifling  expense. 

Lastly,  "  a  general  geoloj^ical  map  of  the  State  can  be 
piepared  at  a  cost  not  greater  than  f  iiSoa" 

It  will  thus  be  seen  that  there  still  remain  to  be  pub- 
lished some  of  the  absolutely  essenii.al  parts  of  the  work 
of  the  survey.  For  scientific  purposes  the  geological 
map  stands  first  in  point  of  necessity.  It  is  not  too 
much  to  say  that  it  is  chiefly  by  its  general  geological 
map  that  the  survey  will  be  known  at-.d  jiul^^td  abroad. 
It  is  indeed  possible  to  construct  a  sort  of  geological 
map  firam  the  connqr  and  other  sketdi  maps  and  infor> 
mation  scattered  through  the  volumes,  and  the  writer  has 
done  so  for  his  own  satisfaction  and  as  a  means  of 
mastering  the  Reports.  But  we  can  a£Srm  with  con- 
fidence that  this  is  a  labour  that  few  will  undertake,  and 
which  it  would  be  much  better  that  the  officers  of  the 
Snrvey  aliould  perform  once  for  alL  The  county  maps, 
as  frill  readily  be  uoderstord  from  what  has  been  said 
about  the  undisturbed  condition  of  the  rocks,  are  sim- 
plicity itself,  being  generally  rectangles,  crossed  on  an  ave- 
rage by  three  boundaty-lines  inclosing  four  dabs  of  colour. 
Bat  the  general  map  will  donbtiess  contain  outcrops  of 
coal  and  ironstone  seams,  the  positions  of  oil  an<l  brine 
wells,  fossil  localities,  and  numerous  other  details,  whose 
can  onlybepiopefljrestinated  when  seen  in  the 
I,  or  which  it  is  the  fimction  of  a  geological  sur\  cy  to 
leootd,  since  for  economic  purposes  the  registration  of 
an  miniqf  enterprises,  whether  failures  or  successes,  is 
of  permanent  value.  In  her  own  interests  we  cannot 
doubt  that  the  State  will  at  once  provide  for  the  publica 
don  of  the  volume  on  Economic  Geology,  depending  as 


she  does  to  a  large  extent  at  present,  and  as  she  is  certain 
to  do  still  more  in  the  net  very  distant  Intnie^  on  her 
mining  industries. 

If  we  may  judge  of  the  promised  volumes  on  Palxon- 
tologfi  Zoology,  and  Botany  from  the  results  already 
before  ns,  we  are  confident  that  their  publication  will 
place  scientific  woikers  in  Europe  as  well  as  America 
under  a  debt  of  gratitude  to  Ohio^  and  WO  trust  they  will 
not  be  withheld. 

It  appears  that  when  the  first  veianie  of  the  Final 
Report  was  ready,  the  Legislature  ordered  that  the 
edition  should  consist  of  four  times  the  number  of  copies 
estimated  by  the  chief  geologist  as  likely  to  meet  the 
public  demand.  It  is  to  be  hoped  that  a  'similar  spirit 
will  induce  them  to  complete  the  Survey's  publications. 
A  survey  by  four  geologists,  in  three  years,  of  a  country 
ooc-third  larger  than  Scotland,  must  soon  have  been  felt 
to  he  impracticable,  more  especially  if  it  was  meant  that 
the  whole  of  the  sur\'eyor's  labours,  writing  as  well  as 
field  work,  were  to  be  compressed  within  the  three  years 
over  which  It  was  originally  planned  that  their  salaries 
were  to  be  continued.  A  conscientious  desire  to  finish 
their  work  having  kept  the  officers  of  the  survey  in  the 
fidd  (doabdest  with  the  approval  of  the  leigislaitare)  fo« 
two  years  beyood  the  estimated  time,  the  results  of  their 
ical  and  skill  ought  not  to  be  thrown  away.  There  need 
be  no  hesitation  in  admitting  Prof.  Newberry's  assertifts, 
when  he  "claims"  "  that  an  honest  and  enetcetic  use  was 
made  of  the  time  and  money  expended  on  the  Sorvey,  and 
that  its  ft  iits  u  ii  be  worth  mncb  more  than  their  coat  to 
the  people  of  Ohio." 

We  must  refer  riie  reader  to  the  Reports  diemsdves  Ibr 
the  valuable  information  with  which  they  arc  crowded. 
We  can  only  notice  briefly  the  leading  scientific  results, 
and  some  points  of  more  than  usual  interest 

The  rock-formations  exposed  in  Ohio  form  an  .almost 
unbroken  series,  ranging  from  Lower  Silurian  to  Car- 
boniferous, inclusive.    The  principal  feature  in  the  geo- 
logy of  Ohio  is  undoubtedly  the  "  Cinciiuati  axis,"  and  to 
this  the  late  Survey  has  justly  devoted  much  attention. 
This  great  arch,  p.assing  through  Cincinnati  and  the  west 
end  of  Lake  £rie,  brii^s  to  Mght  the  oldest  rocks  of  the 
State.  It  has  hitherto  been  imderstood  to  be  a  minor 
flexure  of  the  same  date  as  the  elevation  of  the  .\ppala- 
chian  chain,  to  which  it  is,  roughly  speaking,  paralleL 
But  the  investigations  of  the  recent  Survey  liave  proved 
it  to  be  much  older.    While  the  Appalachian  chain  does 
not  .appear  to  have  been  elefaied  until  after  the  Carboni- 
ferous epoch,  I'rof.  Orton  has  made  the  discovery  that  a 
large  portion  of  the  Cincinnati  region  was  a  land-surface, 
and  suffered  erosion  towards  the  close  of  Lower  Silurian 
times.   The  denudation  of  a  synclinal  arch  and  conse- 
quent exposure  of  deep-seated  strata  wouM  not,  of  course^ 
alone  siilfice  to  prove  this ;  but  the  insular  character  of 
the  Lower  Silurian  land  of  Cincinnati  is  rendered  certain 
by  the  occurrence  of  pebbles  derived  from  it  in  conglo- 
merates at  the  base  of  the  Upper  Sihnrian  deposits^  and 
by  the  manner  in  which  calcareous  strata  of  that  age,  as 
as  well  as  some  Devonian  limestones,  thin  out  on  ap- 
proadiiag  what  must  have  been  the  shores  of  the  Idand. 
It  is  not  so  clear  whether  the  island  was  or  was  not 
entirely  submerged  in  Devonian  and  Lower  Carboniferous 
times.  On  the  other  hand,  PreC  Newberry  and  hit  ool- 
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leasaes  have  satiified  themselve*  that  daring  the  <lepo- 

sitinn  of  tbe  Upper  Carboniferous  or  Productive  Coal- 
measures,  the  Cincinnati  land  formed  a  banicr  between 
the  marshes  of  Ohio  and  Indiana  ;  in  other  words,  that 
the  Alleghany  and  Illinois  Coal-fields  were  never  united, 
at  least  as  far  south  as  Alabama  and  Arkansas,  where 
wide- spread  tertauy  deposits  obscure  ill  evidence  bearing 
on  the  point 

"It  is  important,"  says  Prof.  Orton,  "to  tnatk  the 
following  fact  distinctly,  viz.,  tint  there  is  quite  a  broad 
tract  at  the  somtnit  of  the  fold  in  which  the  beds  have 
but  little  dip.  It  is  hard  to  speak  of  an  axis  wtthout 
involving  the  idea  of  a  line,  but  there  is  probably  no  part 
of  this  region  of  less  than  a  score  of  miles  that  deserves, 
by  way  of  exodleaoe,  tbe  name  of  the  Cincinnati  axis. 
In  other  words,  this  fold  has  a  broad  and  flat  axis,  rather 
than  a  linear  one."  1  lie  elevation  has  been  so  gentle  and 
M  gradual  that  direct  visible  evidence  of  nnoooformable 
succession  is  hardly  to  be  expected. 

No  reader  will  fail  to  be  struck  by  the  important  place 
accorded  to  chemical  {geology  in  the  i\cports.  Tliis  por- 
tion of  the  work  has  been  done  mainly  by  Frof.  Wormley, 
and  adds  greatly  to  the  vahw  of  the  survey  as  a  whole. 
He  has  not  confined  his  investigations  to  minerals  of  iin- 
•nflifaff  economic  importance,  but  has  placed  on  record 
many  analyses  that  must  for  a  long  time  to  come  be 
drawn  upon  with  advantage  as  the  development  of  the 
resources  of  the  State  goes  on.  Especially  as  rcijards 
limestones  and  ccment-Stones  and  the  amount  of  sulphur 
in  the  various  coal-seam^  very  complete  and  useful  infor- 
mation is  given. 

More  than  a  score  of  counties  "lie  wholly  within  the 
limits  of  the  productive  coal-measiueS|"  and  of  nearly  as 
many  the  ^'eological  surveyors  pronounce  widiout  hesi- 
tation that  "  the  soil  will  necessarily  always  be  the  source 
of  their  greatest  material  wealth."  It  sounds  strange  to 
hear  alioulf  finom  sudi  a  rich  agricultural  district  as 
\\'cstcrn  Ohio  the  cry  of  exhaustion  of  the  soil,  but  as  all 
the  surveyors  without  exception  sound  the  note  of  warning 
ftg«<Bf*  unskilful  farming,  it  is  evident  that  Cre  long 
science  will  have  to  be  called  in  to  assist  natnio  if  the 
productiveness  of  the  State  is  to  be  maintained. 

Althou^  doobtless  to  be  dibcuss'.d  nx-u-  fully  in  the 
volume  on  econonue  geology,  tbe  coal  and  ironstone 
seams  of  the  great  coid>field,  and  the  salt,  oil,  and  gas 
industries  receive  much  attention  in  the  various  county 
Reports.  Prof.  £.  fi.  Andrews  furnishes  a  chapter  on 
coal  wUdi  is  fidl  of  faiterestinf  facts.  Mr.  M.  C  Read  gives 
a  plan  of  a  coal-mine  in  Trumbull  County,  which  shows 
bow  very  local  was  tbe  formation  of  tbe  scam.  Tbe  coal 
tUns  ont  on  every  aide,  and  presents  the  outUne  of  a  long 

wining  swamp  with  branching  creeks. 

The  importance  of  the  ironstone  beds  in  Ohio  is  well 
known.  A  black-band  in  Tuscarawas  County  locally 
attams,  acconUng  to  Ffo£  Newbetry,  a  thidoiess  of 
13  feet 

The  excitement  caused  by  the  discovery  of  the  oil-wells 
of  Penni^lvania  and  Ohio  will  yet  be  fresh  in  the  me- 
moiy  of  oor  readers.  The  conditions  vnder  which  petro- 
leum occurs  are  well  illustrated  in  the  Reports.  There 
must  be  a  mass  of  carbonaceous  shales  from  whose 
otgaaie  oonlenli  flic  Iqrdio-ciilMM  are  slod^r  ^UitiDed, 
a ovcriyiqg  poron* >ock  forth*  ston«e of  Ibe pco* 


ducts— best  of  all  a  jofaited  sandstone  with  an  imper^ 

vious  stratum  for  a  roof— if  dome-shaped  so  much  the 
better.  When  these  conditions  are  present  the  oil  is 
ready  for  the  fortunate  landowner,  and  his  lade  is  tbe 
greater  if  he  happen  to  strike  a  joint  where  a  quantity 
can  collect.  So  well  is  this  now  understood  that  when  a 
well  shows  symptoms  of  giidng  oat,  a  torpedo  is  eiptoded 
in  it  to  loosen  up  the  fOCk  «od  open  out  tbe  way  to 
netghboaring  fissuni.  CarlMniaeeoas  Ailes,  yielding  oil, 
are  met  with  at  varioos  borisona  ftom  tlw  Hunm  (Don^ 
nian)  upwards. 

Caitoretted  hydrogen  gas  occurs  under  sbnihr  con> 
ditions  and  is  now  expressly  bored  for.  The  town  of 
Fredonia,  N.Y.,  has  been  lighted  up  with  natural  gas  for 
more  than  forty  years.  In  Knox  County,  Ohio,  two  wells 
were  sunk  to  the  Huron  shale.  "  At  a  depth  of  about 
600  feet,  in  each  weU,  a  fissure  was  struck  from  which  gaS 
issued  in  such  volume  as  to  throw  out  the  boring  tools 
and  form  a  jet  of  water  more  than  100  feet  in  height.  .  . 
One  of  these  wells  constantly  ejects,  at  intervals  of  one 
minute,  the  water  that  fills  it.  It  thus  forms  an  inter- 
mitunt  fountain  120  feet  in  height  The  derrick  set 
over  this  well  has  a  height  of  60  feet  In  winter  it 
becomes  encased  in  Ice,  and  forms  a  huge  translucent 
chimney,  through  which,  at  regular  intervals  of  one 
minute,  a  mmgled  current  of  gas  and  water  mriies  to 
twice  its  hcii,'l)t.  I5y  cutting  throujjh  this  boHow  cylinder 
at  its  base  and  igniting  the  gas  in  a  paroxysm,  it  affords 
a  magnificent  sj>ectacle,  a  fountain  of  mingled  water  and 
fire  which  brilliantly  illuminates  the  icy  chimney.  No 
accurate  measurement  has  been  made  of  the  gas  escaping 
from  these  wells,  but  it  is  estimated  to  be  bufiicicnt  to 
light  a  large  city."  Unfortunately  there  is  no  large  city 
to  light. 

Geologists  had  a  ri;;ht  to  expect  from  Ohio  an  important 
contribution  to  their  knowledge  of  the  Glacial  period,  and 
Prof.  Newberry  and  his  colleagues  have  not  disappointed 
them.  The  chief  geologist  sums  up  thi-  results  of  the 
Survey  in  a  masterly  essay,  and  it  is  satisfactory  to  find 
that  his  views  to  a  great  extent  corroborate  the  conclu- 
sions at  which  glacialists  in  Europe  have  arrived.  Want 
of  space  compels  us  to  allude  to  these  in  the  briefest 
manner.  The  cold  came  on  at  a  period  when  the  land 
stood  considerably  higher  than  at  present,  as  is  proved 
by  numerous  river  channels  deeply  buried  beneath  tbe 
drift.  A  wide-spread  boulder  clay  or  hard-pan,  the  pro- 
duct of  a  land  ice-sheet  radiating  from  the  Canadian 
Mount^ns  marks  an  early,  and  tbe  greatest,  development 
of  the  cold.  A  subsidence  followed  on  the  retreat  of  the 
ice-sheet,  and  a  stratified  clay  was  deposited  over  low- 
lying  portions  of  the  hard-pan.  Then  a  forest  covered  a 
large  portion  of  the  glacial  debris,  and  this  fumislies 
remains  of  the  mammoth,  mastodon,  and  giant  beaver. 
Another  submergence  covered  the  forest  bed  with  the 
loess  of  tbe  Mississippi  Valley,  and  icebergs  strewed 
boulders  from  Canada  over  die  State  Moch  of  the  oMer 
drift  was  reassortcd  and  heaped  up  into  kaims  or  eskars. 
Lastly,  tbe  sea  gradually  retired,  occasionally  pausing, 
and  faring  rise  to  teraaeea  in  the  river  valleys. 

Intimately  connected  with  the  Glacial  period  were  the 
hollowing  out  of  the  great  lake-basins,  and  numerous  im- 
portant changes  in  the  drainage-system  of  the  continent. 
Taking  Lake  Erie  as  tbe  simplest  cise^  it  is  dear  thai  iu 
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basin  was  not  excavated  during  the  greatest  extension  of 
the  ice-sheet,  which,  as  shown  by  the  stri.v  on  the  hijjher 
graond,  passed  directly  across  the  valley.  But  in  the 
bottom  of  the  valley  the  stria-  point  uf>  the  lake,  and  this 
fact  makes  it  probable  that  the  excavation  of  the  basin 
was  the  work  of  local  ice,  in  other  words,  that  it  dates 
finm  a  time  when  the  vaUey-glacien  had  ceased  to 
ooaleaoe.  The  islands  near  the  upper  end  of  the  lake  are 

wrought  out  of  hard  Comifcrons  jamKtone  and  W'atcr- 
lime  exposed  on  the  crown  of  the  Cincinnati  anticline. 
This  hard  barrier,  Prof.  Newberry  believes,  opposed  an 
obstinate  resistance  to  the  passage  of  the  glacier,  and  was 
consequently  left  in  comparative  relief. 

The  Ohio  geologists  without  exception  appear  to  be 
snb-at  rialists,  and  indeed,  the  scenery  of  the  State -such 
as  it  is— could  hardly  admit  of  any  other  explanation.  It 
would  not  be  easy  to  connect  valleys  of  Mme  humlreds  of 
feet  in  depth  with  faults  of  less  than  a  yard. 

Of  the  paleontology  of  the  Reports,  we  need  only  say 
that  it  is  a  remarkahle  proof  of  the  enthusiasm,  enerj^y, 
and  success  of  the  late  Prof.  Meek  and  the  naturalisU  who 
assisted  him,  several  of  them  ivithont  any  compensation. 
The  publication  of  the  Surv'cy  as  a  whole  marks  an  epoch 
in  culture  as  well  as  in  material  progress,  in  which  aU  the 
wdUwisheit  of  the  Sute  most  rejoice. 


OUR  BOOK  SHELF 

History  of  Nepal.  Translated  from  the  Parbatiya,  by 
Munshi  Sheio  Shunker  Singh  and  I'andit  Shri  Gun:i- 
nand.  With  an  Introductory  Sketch  of  the  Country 
and  People  of  Nepal,  by  the  l.ditor,  Daniel  Wright, 
hLA.,  M.O.  (London,  Cambridge  Warehouse ;  Cam- 
bridge, DdKbtoo,  Bell,  and  Co.,  1877.) 

The  Cambridijc  University  !'i  c  ^  liave  done  well  in  pub- 
lishing this  work.  Such  translalioiis  are  valuable  not 
only  to  the  historian  but  aLso  to  the  ethnolojjist ;  perhaps 
mor<-  so  to  the  latter  than  the  former,  as  the  very  myths 
with  which  a  people  arc  .■'.[)t  to  adorn  their  own  his- 
tory may  bi.  nirr.  m  the  hands  of  a  cunning  ethnologist, 
a  due  to  tlu  ir  racial  connections.  Dr.  Wright's  Intro- 
duction is  ba^ed  on  personal  inquiry  and  observation,  is 
written  intelligently  and  candidly,  and  adds  much  to  the 
valne  of  die  voltiine^  The  colouied  lithographic  plates 
are  interesting. 


LETTERS  TO  THE  EDITOR 

\Thf  EJitcr  i/i't'.i  iti-t  hold hititidf  ri:<f\<nsih'u-  for  i'f'inum\  (xpXiStJ 
I'V  his  iorrirspi'iuimti.  i\ei!/ur  din  /it  un,iaU>kt Jo  return, 
or  to  (orrtilvnd  ^ilh  tht  UTihrj  of,  rejecttd  manu4aipts. 
if»  mUkt  it  taken  of  awnymous  timmMmcaHt»s.\ 

The  First  Swallow  at  Menton 

Tlir.  first  sw.illow  arnvcJ  here  aU^nc  in  the  riin  on  MonJay, 
Match  I  J.  It  entered  the  \>i^f\  X'"<\\\  cil'  tlic  ::irS  by  one  of  the 
wind'iw'i  «luch  chanced  to  want  a  p.inc,  an  l  the  ^uod  old  man 
immrdiaicly  removed  a  ]'ane  Irum  the  other  winilow,  hy  winch 
the  swailows  have  been  m  the  habit  ol  goiiif^;  in  and  oiit.  I  (hd 
not  hear  of  the  arrival  of  this  suninter  iCbiJciit  !  'le  ;.;nl, 
when  I  immediately  paid  it  a  visit.  It  i*  still  solit.iry  but  not 
uncomforlahlc  ;  it  llits  about  the  room  from  place  to  place,  a«d 
from  nest  to  nest,  twittering  very  contentedly  ;  and  wiicn  a 
bright  hour  comes  it  llie->  out,  wlitie,  sporting;  in  the  sun  it  soon 
makes  a  hearty  meal.  Kut  it  has  .irrivc^l  ilec'dedly  too  soon,  lor 
it  ha.s  foutiii  as  yet  mostly  wet  and  rath,  i  t  I  I  days  with  snow- 
covered  mountains  for  its  immediate  >uiii!undi!ij;.  .Sui  h,  \v>*i- 
ever,  i>  '.lie  ciuiutc  "\  tins  phicc,  liitiitui;  to  Ciiiici  iM-  l.iy  un- 
travclletl  Lngliilimcn,  that  I  at  this  moment  bask  outside  in  the 
sun,  .<>oothe<l  by  ttie  tinging  of  birds,  »urroumied  by  tlowen  and 
battetfiics,  and  the  g|«e&  ttecs  with  their  goklen  fruit*.    1  am  in 


the  mldit  of  imnmer,  and  yet  I  have  bet  to  turn  my  head,  and 
there^  dose  at  hand,  are  Ae  aooatauis  white  with  saow. 

The  coldest  weather  we  have  had  diisirialBr  bsgsawiA  fUs 
month.  Theenlydmelfasve  SSM  ieewas  oa  the  BonDegef 

.March  I.  (On  the  pnecdfa^  night,  I  see  by  a  letter  to  Natdxi; 
vol  XV.  p.  399,  that  thethennoaieleratthcStooyhnstObieiva- 
tory  went  down  to  9"-i  F.,  the  lowest tempenUvethsrerecocded 
during  the  last  sixteen  years.)  That  nxmung,  cbeatad  by  the 
aereae  stillness  and  the  bright  sunshbM^  I,  benie  getttag  out  of 
bed,  tesolsed  to  anke  a  jonmey  to  the  seaside— «  distance  of 
abont  three  adlea.  A  Imish  was  iawwedlatdy  padted  ap  and  the 
donkey  of  the  tmri  botrowad  for  the  ocesMa.  As  soon  as  I 
dciccndcd  into  the  valley— Cabrolles,  oansisring  of  tome  doren 
hooaes,  all  the  dwellings  of  peasants,  and  hang  on  the  mevnlaia 
side  like  so  many  Inidr  cages  or  birds'  nests  on  the  back  wall  of 
a  court,  open  only  to  the  loBth,  is  300  feet  above  the  level  of  the 
sca,aaacnio]psacliniatcinperiorto  that  of  the  mneh'vaualcd 
McatoB.  1  am,  however,  ue  lint  /nrjii^wfao  has  venUwed 
to  btave  the  isolation,  the  incooventence,  and  want  of  ac- 
commodation.— Well,  as  I  have  said,  on  drscwwiBtiy  into  the 
valley,  a  chaqge  of  temperature  snggestcd  that  it  woold  he 
preferable  to  hne  my  Italiaa  doek  aioaad  nu^  instsad  el  cany* 
ing  it  hefbre  ne  on  the  doekey.  Proceeding  a  little  farther,  I 
saw  with  BstooiihnwBt  Isige  quantities  of  ice  la  the  tonent,  and 
in  turns  of  the  road  looking  northwanl,  icides,  thidc  as  my  ana 
— ^whicb,  however,  is  one  of  the  thuuiest— banging  ftom  the 
rado.  Still  I  went  liocwwd  qeile  inationally,  carried  aloag 
solely  bv  the  fane  of  ftelaqpctBS  with  which  I  started,  for,  as  I 
WDraaned  MeaMn^  I  had  to  nakeway  in  the  iMe  of  a  faituig 
ooM  wbd.  Bat  I  would  ctrlaialy  have  shivered  over  ay  cold 
lunch  MBOng  the  rocks  or  ndns  at  Cap  Mania,  had  ant  my 
progiev  leefived  a  dieck  at  Menton,  hi  the  for  the  moment 
irriUtfalg  discovoy  that  the  key  of  the  prov{iion-b«g  had  been, 
1  may  now  say  providentially,  Jo$t.  I  accepted  the  hospitality 
of  a  Mnd  English  clergyman,  who  gave  me  a  nice  warm  hndi, 
after  iriiich  I  slowly  wound  my  way  back  to  my  aumntaia 
retreat^  where  I  dwell  almost  as  completely  icmoved  from  the 
winter  visiunts  of  these  shorn  as  is  thenovr lowly  swalk»w  from 
Its  oompanions,  the  summer  visitants^  wideh  have  aot  nnwisdy 
made  a  halt  somewhere  bjr  the  way. 

After  this  Icag  digression  I  nuist  return  fiv  a  SMment  to  the 
swallows  of  Cabrallcs.  Thev  live  m  Uie  rooms  with  the  people, 
attachmg  their  nests  generally  to  the  beam  whidi  supports  the 
ceiling.  Ondiekanival,  whether  it  befay  afehtorbymy,  they 
enter  at  oaee  and  lake  poasemioB  of  fh^  old  haMmtkma. 
Madame  Valctta,  aa  dd  woman  of  seventy-three,  has  two  or 
three  times  given  me  a  graphic  account  of  how,  when  she 
was  a  young  woman  and  had  her  husband  fay  ho:  side^  they 
were  both  frightened  almost  to  death  one  night  by  something 
wUdi  ftom  tnne  to  time  gave  a  flap-flap  against  the  glan  of  the 
wiitdow.  Madame,  however,  summoned  courage  to  urge  her 
husband  to  get  up  and  open  the  window,  which,  though  "  all  of 
a  shaken"  he  did,  wbea  wfaish  I  very  like  a  spirit,  a  weary 
swallow  glided  past  htaa  and  was  the  saiu  inslaat  peacefully 
VCMStag  hi  its  nest.  DOUOLAS  A.  SrALOtMC 

Gkbndles,  prcs  de  Mcnlon,  France 
March  34 

Coal  Fields  of  Nova  Scotia 

In-  his  address  to  the  Iron  and  Sted  Institute  (NaivRI,  vot 
XV.,  p.  462),  Dr.  Siemens  stated  Aat  flw  area  of  the  Coal  FieUa 
of  Nova  Scotia  was  18,000  square  miles,  and  the  prodoctiaa  ia 
1874  1,052,000  tons.   If  Dr.  Siemens  wU!  refer  to  Dr.  Dawson's 

"Acadian  Geolo£;y,"  the  Reports  of  the  "Canadian  Govern- 
ment Geologists,"  and  lirown's  "  Coal  Fields  and  Coal  Trswie  of 
(  ape  Breton,"  he  will  tind  that  he  lias  ^Teatly  overstated  the 
area  of  the  Nova  Scoti.\  Coal  Fields.  From  these  sources, 
which  I  believe  are  p<  rfectly  reliable,  1  make  out  that  the  whole 
area  of  the  Nov.i  Scaiia  Coal  Fields  does  not  amount  to  i,oeo 
square  milcs^  distributed  over  the  loUowiog  ooonttes  :— 

Square  MUci^ 

Ciimbertaod   95** 

I'icton  ...    34 

Cape  ISreloa  

\  ictoria     O 

Inverness    40 

Richmond    ...      ...  ro 

■  •  ~~~ 
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To  this  amount,  liowevcr,  must  he  ftJded  the  porlions  of  the 
Ca]>e  lircton  and  Inverness  Coal  Fields  lytni;  untlcr  t!ic  st:\ 
which,  supposing  the  scams  can  be  \vorkc<i  .1  ■li'-taiice  of  tivu 
miles  be) ond  high-walcr  mark,  will  make  tlie  total  area  o(  llie 
Nova  Scotia  Coal  Fields  S59  instead  of  iS.coo  s  juare  miles. 

The  production  in  1S74  has  also  btcn  jnea'.ly  overstated  in 
YiT.  S; ctiicii-.'  'In'ilc,  as  I  firiii  by  reference  to  the  Government 
Inspector's  Report  for  the  year  1876^  tluit  the  production  in  1874 
«M  odiy  749^127  R.  B. 

.  [Dr.  Siemens  informs  us  that  the  dilTerenee  icfincd  to  by  our 
correspondent  chielly  arises  from  the  fact  that  in  American  re- 
ports Nova  Scotia  is  made  to  include  the  maritime  province  of 
New  Itrunsu'ick  as  well  as  Cape  Breton.  Island,  both  cf  which 
contain  large  areas  of  coal-fields,  although  those  fields  arc  as  yet 
very  imperfectly  developed.  The  figures  given  in  the  address 
were  taken  Irom  Macfarlane's  very  elaborate  work  on  the  "  Coal- 
Regions  of  America."  With  reference  to  the  coal  productiiin, 
this  sbould  be  for  the  year  1873,  and  is  also  given  on  the 
authority  of  Macfarlanc,  who  quotes  from  the  Report  of  the 
Deputment  o(  Mines. — Ed.] 


OrMnirieh  as  «  Meteorological  Observatoiy 


A  CAKXTDL  examination  of  tb«  intetettiag  ooamnnUcation  by 
Kk,  AleiuMkr  Bvdaa  to  the  Seottisb  Metaofolasiad  Sodrty. 
00  "The  TwnfiMtOTe  of  the  BritiA  tahBds,*'huedoiiohMm- 
Heiie  lor  the  thuteea  jean  ending  1869,  fails  to  support  his  eon- 
dnsioa  (NaTVK^  tcL  xv.,  p.  450}  that  the  proximity  of  Loedon 
docauet  tnmeiaUjr  iaJiiience  the  tenpenriiim  neovdedat 
die  Rofel  Onwfatoij,  and  thai  the  temperatte  of  Gmnwich 
sent  jeais  ha*  not  heeii  hi  eiocis  of  that  of  swKMinding 
Th«  evldenee  ia  qvile  the  lewn.  Bataacting  the 
r  Ux,  BnefaflB  bi  the  mnt  nSeini  ta^  for  all 
•  ndine  of  sixty  aulae  of  die  aebopolis, 
Bxleen  in  BOBber  heaUea  Gnemrich,  it  eppeaca  that  Aeir  aacan 
ia  SQf'i,  that  of  GieawfchbdiM;Soi»1ii  Allowiac  for  dcsithm, 
thewhMa«cwMectiwji|r  ffMi  and  SflJ.  Oauttiab 
cier,  aeiend  atanona  aaoi  aa  fiaiiidiii  Tamt,  wliicfa,  MnBfaig 
nait  of  Loodoiv  tadeailjr  Imdiriarible  far  the  flOBpaclHa,  end 
Maldatoae  aad  Caaterbur,  iriwK  obacmtions  veie  anade  on 
twojtais  mif  of  the  thirteo^  the  tampefalore  of  the  ten  rc- 
aaahiagatalionis  500-59.  Tm^  aeeoiahig  to  dau  Aimishcd 
hf  Mr.  Bedien  hfaDadT,  Gieenwlcli  is  vanner  than  the  aooth* 
caatof  Eaghad  gtaeraUjr  by  smmc  than  half  a  degree  («^54). 
It  WW  be  added  that,  fioas  dw  same  dabw  the  temperatore  of 
the  dUriet  nnder  eoosidcsatioo  north  of  the  Thames  is  5o°-5, 
nd  aondk  of  tibe  river  H.  S.£atoh 


Centralisation  of  Spectroscopy 

In  hit  letter  (Nature,  vol.  xt.  p.  449)  Prof.  Smyth 
statemettt  respecting  the  new  "  half-prism  "  spectroscope  which  I 
cannot  help  thinking  must  be  founded  on  a  misapprehension  of  the 
psindple  involved.  This  will,  I  tnut,  be  nude  clear  when  my 
paper  is  pnbMshed  to  the  forthcoming  niunber  of  the  Pnmdinp 
of  the  Roral Soda^;  but  meanwhU^  as  Pn>& Saqrth  appean 
disinclined  to  wait  nr  a  fall  explonaodn  of  dM  hulniiMiit.  I 
ihaUbemosthamyto  aw  war  hk  etjectieoa  when  he 
ne  what  partfaMUw  *' lava  «f  Sir  bMeMtWlOii  and  oaf— " 
in  opposition  to  the  prind^  of  ddi  ■paetraaeept. 

Andnst  PnA  Smy th'a  eonfidaat  aaaattifla  diat  afl 
lost  m  this  instnunent,  whidihehaaae*etaeenandofwlikhlie 
can  <mly  know  hy  hauaay,  Iliave  only  toast  ^atateoMnt  tliata 
anall  cxperimenital  ipectraM0|ia  an  the  new  plan,  widi  two 
*'  half-pnsmi,"  is,  aa  a  natter  of  fact,  deddedly  supenor  in  defi- 
nidoo,  aa  well  as  in  brightness  of  spectrum,  to  the  large  Green- 
iriidi  spectroscope,  with  ten  large  compound  pnsms,  of  which 
dw  excellence  is  flaSdenUy  attested  by  du  acowdanee  of  the 
faaidta  ehmhied  fhr  die  aiia%  nttation  by  its  mam,  Tbb 


MBt  ia  baaed  on  a  cardU  oonparison  of  the  sodhim  Itaws  and 
aho  of  the^group  in  thesdar  spectrum,  aa  seen  with  the  two 
^  and  4«  wtt  dM  fiaerlteaa  in  dMir  w^ihboarhaod 


In  m 


In  the 


new  fonn  of 
I  diinlcl 
I  have 


iwidi 

_  lit  in 

t  be  fnlly  borne  oat  1^  several 
■howa  the  action  «f  the  new  spectMaMpft 
Thoiuh  I  aaa  not  in  any  way  Qoniannifl  nidi  Pm£  Smyth's 
t  in  the  airilac  part  of  Ida  letter,  I  n^  nendoB  ior  bia 


information  that    "during  the  last   twenty  years"  only 

spectroscopes  have  been  made  for  (  "rrecn«ieh  '  )hscrvaforv  (one 
of  these  having  only  a  sinjjlc  jiri'srn  of  siii.ill  ili^pci'^i^iii),  ami  tliat 
our  second  or  jx)wcrful  spectroscope  was  only  m.ade  thrtf  years 
a^o  ;  whilst  the  Kiiinburgh  ol«crvat<iry  has,  for  the  past  /I'nr 
years,  possessed  thrrt  $pcctroscoi>es  which  arc  almost  prcci::.cly 

identical  with  tiMwenaedirlthaaieh  edict  by  Dr.  llucgins. 

W.  H.  M.  ClIRISTIK 

Rofal  Obawaloty,  Giacawic^  March  97 


Morphology  of  "  Selaginella  " 

llF.FORR  instituting  a  comparison  it  is  generally  pnident  to 
ascertain  that  the  tliiiiv;i  t<>  t  c  cnm|i:\re<l  .ire  comparable.  I  am 
afraid  Mr.  Comlx-r,  wlm  iia^  lionc  me  tiie  honour  of  making 
some  remarks  on  what  1  h.ive  ^\  '\  in  the  pages  of  NATtrRK  on 
the  primordial  type  of  llowcni,  h-as  nc[;lcc!?-xl  thus  precaution. 
If  I  uncicrstand  liim  rightly,  he  sujj^csts  that  the  "spike  "of 
Sflai^intii  I  is  the  homolofjue  of  the  spike  of  Ca>,:x  pulx  tiris. 
He  com[^irL-s,  then,  t!ic  ^calc^  bearing  macrospor.in^ii  i  f  the 
former  with  the  lower  glumcn  l)caring  each  an  ovary  of  the 
latter. 

Now  in  the  first  place,  if  he  had  studied  the  matter  a  little 
more  (if  he  will  allow  me  to  say  so),  he  would  have  scm  that 
the  ovule,  and  not  the  ovary,  is  the  cviuivalcnt  of  the  micro- 
sporanpum,  anJ  that  the  embryo  sac,  and  not  the  ovule,  is  the 
cijuivalcnl  of  a  niacro^pore.  'I'hi!.  leaves  the  Mv.iry  iitutccounted 
for,  ntiil  tlic  homology  hopele<sly  lirc.^lss  ilnwi  oii  ih.it  point. 

Hut  this  is  not  all.  Mr.  Cotiilior  miiitli.  I  all  notice  ot  the 
singular  structure,  tlie  peri^yi.i  .nii,  m\A  .t1  ,  )  of  t!.e  eipuUy  sinifu- 
lar  structure,  the  "  seta,"  whiih  it  con'.xms  aluiij^  with  the  ovary, 
and  which  liapfseos  l  >  !k"  p.iii iculirly  well  represented  in  Car^x 
ftiHs-i'.rii.  11  he  wil!  t.ikc  the  troiiUlc  to  luuk  at  a  short  pap^r 
which  1  have  published  in  the  J-'urnii/  of  the  I.inncan  Society 
(Botany)  vol.  xiv.,  pp.  ijf-ijf),  pi.  xii.,  he  will  find  that  I  hive 
carefully  discus'^ed  the  ninrjihology  of  the  female  flower  of  tlm 
very  plant.  1  think  I  liive  succeeded  in  showing  tint  far  from 
Ix'ing  a  simple  raccmo-L-  intlorcsccncc  it  is  a  compound  rricemc  or 
panicle  rexluccd  in  a  \cry  peculiar  manner.  1  am  .I'raid,  fiiere- 
fore,  that  Mr.  t.'onii  i  r  ha.s  l>ccn  led  aw  ay  by  rc>^  .-mbl:intcs  of  a 
very  superficial  ttiarac'cr,  and  that  the  fact  .sW.;^i«rtVii  his  a 
"  s]>ike  "  .Tnii  that  Td'yi  hi--  a  "spike,"  is  a  point  of  contact 
between  the  two  abimt  a>  significant  as  the  existence  of  a  river  m 
both  Macc<loii  anil  .Monmouth. 

In  fact,  far  from  bcmg  plants  of  a  primitive  type,  the  Cy^e- 
racttr  are  generally  regarded  as  reduced  representatives  of  plants 
of  much  more  fully  developed  character,  the  exact  nature  and 
reh.tinnship.of  wUch  WO  Mve  no  materials  for  at  present  esti- 
mating. W.  T.  Thisblton  DvEn 


ToBgatnta  of  Soda 

With  regard  to  yoor  note  (Xatuke,  vol.  rv.  p.  460)  npon 
mnslin  rendered  nntnflainmabic  by  tungstate  of  soda,  will  you  alknr 
me  to  sav  that  when  properly  prepared  the  nunlin  ia  iaidy  aobif 
fiammahle.  I  say  tminflannnalM»— not  fireproof.  TlMieeanhano 
doubt  from  experiments  nada  in  tttA.  Gladstoaelslaiiantaqr  that 
muslin  prepared  widt  a  mffideat  quantity  of  dw  adt  wul  not 
catch  iiK  I9  or^Hnary  niWNi,  hat  no  one  conid  leaaonab^  expect 
ittostandattaaiitedb>indhaadMttowhidiIaawDr.  Wikht 
snt^  his  dnasBsy,  and  fataaatalir  not  Uaasdatant^  last  Saiarday 
fortcight  MAimnr  W.  WifcUMtS 

Ciiandcal  Ldbondnry*  Rofal  bititadon 


Traquair's  Monograph  on  British  Carboniferoua  Qanoida 

Will  you  kindly  permit  me  through  the  nediain  of  yoor 
Jonnml,  to  correct  and  apologise  for  a  very  awkwaid  blander 
vriueh  occMs  in  die  6rst  pact  of  my  monograph  00  British  ear* 
boidlimasgaaoidsb  Koenthrimblisbcd  by  ue  PalMntogpapUeal 
SodeM?  In  die  tatrodaetion  I  have  advocated  ^ictendoo  of 
the  DifHui  aa  a  diadact  order  of  fishes,  bat  at  nage  41,  in  a 
manner  anaeeoaatable  to  n^sel^  for  I  certainly  did  not  nwan  it, 
I  have  included  them  aa  a  aab-oider  of  Ae  GanoidaL  ThattUs 
"  slip  of  the  pen  "  waa  not  detected  in  Oe  rerisian  of  Oe  proofs 
most  havahecndnatoanaMmntof  eanbasneaaof  erfaiehlaoi 
jotly  aAanod.  R.  H.  Tkaqvaik 

"    ■  April* 
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ALEXANDER  BKAUN 

TE  regret  to  announce  the  death  r  f  tlif  well-known 
German  botanist,  Prof.  Alcx.iiulcr  Hraun,  which 
took  place  at  Berlin,  on  March  :  He  was  bom  in 
Ratisbon,  May  10^  1805,  and  after  the  completion  of  his 
tmivenity  studiea  entered  upon  the  duties  of  Professor  of 
Sotany  in  the  University  of  Freibtui^  in  Baden.  Here 
he  published  his  first  important  hoOK,  "  Vcrgleichende 
Untersuchung  liber  die  Ordnung  der  Schnpijcn  an  ilt  n 
Tanncnznpfen,"  in  which  he  formulated  the  theory  with 
regard  to  the  position  of  the  leaves  on  plants  now  essen- 
tially recognised  by  botanists.  In  1S50  he  accepted  a 
call  to  the  University  of  (iiessen,  and  issued  shortly  nfttr 
his  most  notable  work,  *'  Betrachtungen  ubcrdic  F.rschcin- 
VOf  der  Vcrjiingung  in  der  Natur,  insbcsonderc  in  der 
Lebens*  and  Bildungsgcschichte  der  Pflanse."  The  exten- 
nve  leries  of  obiervationi,  and  the  namtnMn  valuaUe 
theoietieal  dednctkos  teooided  in  thJs  Mgeeafaw  work, 
fbtmed  one  of  the  most  notewovthy  contributiont  to  vege- 
table morphology,  and  placed  the  author  at  once  among 
the  leading  botanists  of  the  day.  In  1852  he  removed  to 
Berlin,  where  he  had  been  appointed  I'rofcssor  of  Botany 
and  Director  of  the  Botanical  (hardens,  positions  which 
he  occupied  up  to  the  time  of  his  death.  The  unwearud 
activity  of  Braun  during  this  period  is  evidenced  by  the 
large  number  and  variety  of  the  contributions  made  by 
him  to  botanical  literature.  Of  these  his  investigations 
on  cryptogamia  assume  the  foremost  rank,  embracing 
papen  on  the  lamilaes  MarsUia,  Piluiaria,  and  Sel^gi- 
nefld,  African  varieties  of  Ckara,  Movements  of  the  Juices 
in  the  Cells  of  Cftara,  Vegetable  Individuals  in  their  rela- 
tions to  Species,  Some  New  Diseases  of  Plants  caused 
by  I''un;.;i,  New  \'.iriet:es  of  .Single-celled  Algtc,  &c. 

Amonu;  his  niorc  |jroinincnt  publications  on  ph.incro- 
_5;..-ni.i  bhoKii',  l)c  ii  cntioiicd  tnc  papers  on  partheno- 
genesis, polyembryony,  and  budding  of  drlebo^ytu,  and 
the  oblique  directioii  of  woody  fibre  in  its  relations  to 
twisted  tree  stems.  His  efforts  in  all  investigations  were 
chieflv  directed  to  perfecting  our  knowledge  of  vegetable 
iBORNioIoni  nnd  by  compantive  studies  in  this  region, 
to  the  establishment  of  wefl^defined  laws  with  regard  to 
the  growth  of  plants,  and  the  relationship  between  dif- 
ferent varieties.  Braun's  theories  on  the  latter  subject 
led  to  the  formation  of  a  system,  which,  although  not 
accepted  in  all  points,  is  yet  regarded  by  many  botanists 
as  the  mo^t  perfect  approach  to  a  natural  classification  of 
plants  which  we  at  present  possess.  A  contemporary 
Dotanist  describes  the  leading  feature  of  his  character  as 
consisting  in  an  "  earnest  striving  to  bring  all  the  widely 
diverse  nmilies  of  the  vegetable  kingdom,  fossil  as  well 
as  existing,  within  bis  grasp,  and  by  means  of  thorough} 
comparative  study  to  advance  toward  the  true  natural 
classification." 

The  merits  of  Prof.  Hraun  were  recognised  by  the 
bestowal  of  numerous  (  ierinan  orders,  and  from  the  King 
of  Prussia  he  received  the  title  of"  Geh.-Kcgierungs-Ralh." 
He  was  a  prominent  member  of  the  Berlin  Academy  of 
Sciences  and  the  Botanical  Society,  occupying  the  presi- 
dency of  the  latter  for  a  number  of  years.  His  papers 
appeared  chiefly  in  the  Transactions  of  these  two  socie- 
ties ;  the  classification  of  plants  being  given,  however, 
in  Ascbeison's  "  Floca  of  tns  Province  of  Biandenbun^" 
in  1864. 


THE  LOAN  COLLECTION  OF  SCIE^T/F/C 

AJ'PAKATUS 

THE  last  of  the  "present  series"  of  free  lectures  in 
connection  with  the  Loan  Collection  of  Scientific 
Apparatus  was  given  on  Saturday,  in  the  lecture  theatre 
of  the  South  Kensington  Museum.  Hajor  Fesdng^  R.E., 
took  the  chair,  and  the  theatre  was^as  usual,  cnnrded. 


The  lecture  w.ii  given  by  Mr.  \V.  Stephen  Mitchell, 
M.A.,  on  "  The  (. 7, r/.'f //*,'<;■  Soundings  and  the  Lost 
Island  of  .Xtlantis. '  An  .ibstract  of  this  will  shortly 
appear.  At  the  end  of  the  lecture  Mr.  Mitchell  sa<d  hs 
thought  that  as  this  was  the  last — at  any  rate  of  this 
series — it  would  be  in  accordance  with  the  wish  of  the 
audience  that  a  few  words  should  be  said  by  way  of 
rittmif  to  mark  the  occasion.  He  re|[retted  that  his 
place  was  not  occupied  by  some  one  eminent  in  science. 
When  the  Loan  Collection  of  Scientific  Appanitvis  was 
opened  there  were  planned  in  connection  with  it  con- 
ferences, demonstrations,  lectures  to  science  teachers,  and 
the  free  evening  lectures.  The  conferences  hasted  as 
planned  during  .May  and  June,  the  lectures  to  sniencj 
teachers  were  carried  out  as  proposed,  and  the  demon- 
strations were  given  till  December  31.  At  that  date, 
in  consequence  of  packinz  the  cases  for  retuxning 
the  collections  lent  from  Ufoad,  wUdi  were  lent  ftr 
a  de6nite  period  only,  it  was  neoessaiy  to  dose  ^ 
galleries  to  the  public.  The  free  lectures,  however, 
had  been  continued,  and  the  apparatus  from  the  gii- 
leries  had  been  brought  into  ihit  iheatie,  as  it 
hatl  been  found  nccessiry,  to  illustrate  the  lecture?. 
The  lectures  had  thus  kept  up  the  continuity  of  the  col- 
lection. He  believed  he  was  ri^  ht  in  saying  thai  from 
the  outset  the  promoters  of  the  Loan  Collection  had 
looked  forward  to  the  establishment  of  a  pcnnanen: 
physical  science  museum  somewhat  in  imitation  of  the 
Conservatoixe  det  Arts  et  Metiers  of  Paris.  Such  a 
museum  was  recommended  by  the  Royal  Commission  on 
Scientific  Education,  under  the  presidency  of  the  Duke 
of  Devonshire,  and  composed  of  some  of  the  most  dis- 
tinguished men  of  science  in  this  country.  For  a  building 
to  contain  such  a  muscim  the  commissioners  of  the  Ex- 
hibition of  1S51,  under  the  presidency  of  the  I'rmce  of 
W'.ilej,  h.ivc  voted  100,000/.,  and  oTcred  it  t  )  the  Govern- 
ment. A  petition  in  favour  of  the  establ.shment  of  such 
a  museum  bad,  since  the  opening  of  the  collection,  been 
signed  by  officers  and  fellows  of  learned  societies,  and 
presented  to  the  Duke  of  Richmond  and  Gordon.  At 
this  last  lecture  of  the  series  they  would  naturally  adc 
what  was  likdy  to  be  done  for  the  future.  As  he  was  in 
no  way  officially  connected  with  the  muscim  he  w  xs  no: 
in  a  position  to  give  any  certain  information  ;  hut  this 
much  he  could  tell  them,  a  number  of  instruments  that 
would  otherwise  have  been  returned  had  been  acquired 
by  purchase,  a  number  had  been  presented,  a  number  were 
left  on  loan  for  an  indefinite  period,  and  many  were  left 
under  certain  conditions.  The  galleiies  at  the  pcciCDl 
time  contained  a  collection  of  fair  size  to  commence  a 
permanent  collection.  Here,  as  in  considering  the  lest 
island  of  Atlantis,  they  must  be  careful  to  discriminate 
between  facts  and  inferences  to  be  drawn  from  facts.  No 
announcement  had  been  made  by  the  Government  as  to 
its  intentions.  The  present  condition  of  the  Collection, 
as  he  had  stated  it,  was  a  fact,  .vnd  they  would  draw  for 
themselves  inferences  as  to  what  liiis  mi^;ht  mean.  He 
had  seen  a  statement  that  the  permanent  museum  might 
be  open  in  May,  but  he  could  not  say  how  far  this  repre- 
sented oflkial  intentions.  The  crowded  audiences  at 
the  lectures  in  that  theatre  was.  he  said,  a  proof  that  tber 
wished  the  Cbilection  and  the  fectuici  m  connectioii  unth 
it  to  continue. 

Mr.  F.  S.  Mosely  moved,  and  Mr.  J.  Hey  wood,  F.R.S., 

seconded  the  following  resolution  :  '-We  who  form  the 
audience  at  this,  the  last  of  the  present  series  of  lectures 
in  connection  with  the  Loan  Collection  of  Sciesiiir.c 
Apparatus,  desire  to  thank  the  Board  of  the  Science  aad 
Art  Department  for  huvm-  arranged  this  series  of  lectures. 
We  would  wish  to  take  this  opportunity  to  express  tbe 
hope  that  the  Loan  Collection  of  Scientific  Appanttss 
may  lead  to  a  permanent  collection  of  a  »'«nMar  Mtmc 
\Vc  beg  the  chairman  to  convey  the  tenns  of  tbis  TCsdfa> 
tion  to  the  head  of  the  departmeak" 


Digitized  by  Google 


Aprils,  1877] 


NATURE 


49» 


The  motion  was  put  to  the  meeting  and  carried  unani- 
tnously  with  loud  applause. 

Major  Fcstini;  said  that,  as  representing  the  depart- 
ment, iu-  was  sorry  he  could  give  no  more  information 
than  llic  Ic<:turer  had.  The  Government  had  not  yet 
announced  its  intention  as  to  \vhat  it  would  do  in  the 
matter.  It  had  lately  had  many  other  matters  on  hand. 
With  regard  to  the  lectures,  it  was  felt  that  it  was  hardly 
fur  to  continue  to  ask  men  of  science  to  give  their 
tenrices  gnitniUwdy,  and  until  some  anangement  for 
fees  could  be  made,  he  thooi^t  the  lectures  would  pro- 
bably remain  in  abeyance.  It  would  give  him  pleasiue  to 
forward  the  resolution  so  unanimouiljr  carried  tO  the  head 
ot  his  department  as  requested. 


THE  DEVELOrMEXT  OF  BATRACHIANS 
WITHOUT  METAMORPHO^I:S 

METAMORPHOSIS,  or  the  transition  of  the  anfanal 
through  an  iatennediate  stage  between  the  ovum 
and  the  adult,  has  hitherto  been  consideied  by  modem 

naturalists  a  special  characteristic  of  the  liatrachians 
amon<;it  the  X'crtebrates,  and  as  one  of  the  main 
features  xslii  h  dsiinguish  them  from  the  true  Rep- 
tiles, with  \vh;  h  tney  were  formerly  united.  It  is,  theie- 
forc,  sur[jr:a:iv.;  to  learn,  as  we  do  from  a  re-.ent  '.ww- 
munication  ot  Dr.  I'eters  to  the  Koyal  Academy  of 
Sciences  of  Herlin,  that  there  are  cases  in  which  no  such 
metamorphosis  takes  place,  and  the  young  frog  is  deve- 
loped directly  from  the  ege  without  showing  aajr  signs  of 
wnat  is  ustially  caUed  the  ''tadpole "  stage. 

Dr.  PMersPs  notewotdiy  discovery  is  based  upon  obser- 
vations made  by  Dr.  BeUo^  Hcrr  Knub  ""^  D'*  J*  Gund- 
lach,  in  Porto  Rico,  on  the  development  of  a  West  Indian 
tree-frog— //)'Av/<'j  nitirtiin'iritsis,  which  s^env,  to  h-  not 
uncommon  m  Porto  Kico,  and  is  there  j^cn-jrally  known  by 
the  vernacular  term  Ccqui. 

Five  years  ago  Ur.  iiello  stated '  that  a  tree-frog  in 
Porto  Rico  called  Coqui  was  remarkable  from  the  fact  that 
the  young  cameout  of  the  eggs  inaperfectcondilion,and  fit 
for  Ufe  in  the  air.  "  In  i87(V^he  says,  <*  I  observed  in  a  gar- 
den an  example  of  tliis  species  upon  a  liliaceous  plant,  on 
which  about  thirty  eggs  were  clustered  together  in  a 
CottooFWOot-Uke  mass ;  the  mother  kept  chue  to  them  as  if 
she  intended  to  incubate  A  few  days  afterwards  I  found 
the  little  frofs  from  two  to  three  lines  long  just  bom,  with 
all  their  four  feet  perfectly  developed,  sprinj;ing  about,  and 
enjoying  life  in  the  air.  In  a  few  days  tiiey  ait;iincd  their 
full  size.  This  garticn  is  surrouiuk-d  by  walls  six  feet 
high,  and  there  is  no  water  m  it.  The  so-called  lily 
(w  hich  appears  to  be  an  introduced  species  of  Crinum) 
always  contains  a  little  water  Ml  the  icceptacks^  hut  is  not 
a  water-plant." 

The  translator  of  these  observations  rightly  temaiks 
that  the  exclusion  of  the  animal  out  of  the  egg  was  not 
actually  witnessed  in  this  case,  and  that  it  was  possible 
even  in  the  dlOft  tkne  which  elapsed  between  when  the 
eggs  were  seen  and  the  young  frugb  .ippcarcd,  some 
mctamorpho  is  might  have  taken  place,  c*ptci.illy  as  the 
subsequent  development  seems  to  have  been  uncommonly 
quick. 

These  short  observations  of  Dr.  Hello  appear  to  have 
attracted  the  less  .attentioi;  in  ismucli  as  the  developiuciU 
of  tree-frogs  from  eggs  placed  in  dry  situations  in  Iroihy 
masses  had  been  already  observed  and  described  in 
tropical  countries.  In  1867  Herr  Hensel  published  some 
interesting  observations  on  iSystij^nathus  myslacinus,  in 
the  forests  of  Kio  Grande  do  bul,*  and  last) ear  Dr. 
Peters  laid  before  the  Academy  of  fierlin  the  extnumli- 
aaiy  discoveries  of  Buchholz  concerning  the  egg-masses 
of  CMromaniis  guineemis  laid  upon  trees  in  Guinea.  Be- 
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sides  this  the  development  of  Alyies  obsMricaus  between 
the  himl-lff^s  of  the  male  in  the  ordinary  way,  and,  through 
Herr  W'einland's  brilliant  investigations,  the  metamor- 
phosis of  the  young  in  the  dorsad  sacs  ot'  the  females 
of  Opisthodeiphys  and  Nototrema^  were  facts  so  generally 
known  that  it  seemed  highly  improbable  that  any  Batn^ 
chian  should  be  developed  without  metamorphosis. 

Under  these  circumstances  it  is  of  the  greatest  interest 
to  be  able  to  state  that  Dr.  Bello's  information  has  been 
fully  conoboiated  by  recent  observations  of  Dr.  Gund« 
lach  and  by  preparations  iriiich  he  has  tiaasmitted  (» 
Beriin. 

"On  May  24,  1876,"  Dr.  Gundlach  says,  "I  heard  a 
singular  call  like  that  of  a  young  bird,  and  went  to  see 
what  it  wa?.  P.rtwecn  t.vo  l.\rj;u  orange-blossoms  1  pcr- 
ceivcti  a  leat  froj,  and  on  taking  hold  of  it,  found  I  had 
capt'ircd  three  males  and  a  female  of  the  Coqui.  On 
putting  them  into  a  damp  glass,  one  of  the  males 
quickly  placed  himself  on  the  female  and  grasped  around 
her.  Not  long  afterwards  she  bad  laid  from  fifteen  to 
twen^  <gg%  nAkdi,  however*  mostly  soon  disappeared-^ 
perhsBBs  eateiu 

*  There  were  subsequently  laid  five  egg%  round,  with  a 
transparent  covering,  which  I  removed  and  placed  on  some 
wet  slime.  The  inner  yelk,  of  a  whitish  or  pale  straw- 
coloiir,coatiacu  a  little,  and  then  tbetJJl  is  seen  forming. 


Id  e^^  days  this  was  quite  clearly  visible,  as  well  as 
the  eyes,  and  the  red  puUating  blood>vessels.  Later 
on  traces  of  the  legs  beewn*  manifest  I  was  now  absent 

for  some  days,  ana  tsben  I  returned,  on  June  6,  found  the 
eggs  still,  but  on  the  next  mornmg,  the  young  were  out, 
and  had  no  trace  left  of  the  tail. 

"Afterwards  I  found  between  two  leaves  of  a  large 
Arji  .ryll  (1,  ju^t  like  Dr.  Hello,  a  batch  of  more  th.an 
twenty  cg^;s,  upon  whicli  the  mother  was  sitting.    I  cut 
.  off  the  leal,  along  with  the  eggs — upon  which  thr  mother 
'  jumped  olf— and   placed  them  in  a  glass  with  some 
datnp  earth  at  the  bottom.    About  the  fourteenth  day, 
:  having  returned  from  an  excursion,  I  found,  at  9  A.M.,  .\U 
I  the  eggs  hatched,  and  I  remarked  on  the  young  ones  a 
Uttle  white  tail  (see  fi^  2,  <),  which  by  the  afternoon  had 
altogether  disappeared^ 

Dr.  Gondlach's  cdleciloB,  u  Dr.  Feten  tcOs  as, 
contains  four  eggs  of  this  frog,  witii  embryos.  They 
consist  of  a  transparent  vesicle  of  from  4  5  to  5*5  mill, 
in  diameter,  which  is  partly  occupied  by  an  opaque 
flaky  white  mass.  Tl.c  vi.-,icle  is  hllcd  with  a  irar.s- 
I  parent  tluid,  which  allows  one  to  sec  every  part  of 
the  swimming  embryo  quite  clearly.  The  embryo,  as 
in  the  case  of  mammals,  is  ciu-vcd  together  on  the 
lower  surface,  so  that  the  head  approaches  the  lower  eX" 
tremities,  which,  as  wcU  as  the  anterior  extremities,  are 
diamtq^ervndertiiebellyand  lie  dose  to  tbenody. 
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The  tail  is  likewise  curved  up  undenieatb,  and  lies  with 
its  broad  rarface  towards  tbe  tiody,  turning  dUier  towards 
the  right  or  the  left,  and  thickening  part  of  the  hinder 
extremities.    In  three  examples  the  extremities  are  fully 

(ieveloiied,  ami  even  show  the  charaf  tcristic  discs  on  the 
topj  of  the  toes.  In  the  fourth  example  all  four  extremi- 
ties present  short  stumps,  and  as  yet  show  no  traces  of 
toes,  whereas,  as  is  well  known,  in  the  Batriuhia  aniira 
generally  the  hinder  cxtrcmi'ies  and  the  ends  of  the  feet 
first  appear.  Neither  of  branchi.^?  nor  of  branchial  slits 
is  there  aoy  trace.  On  the  other  hand,  in  the  last-men- 
tioned example^  the  tail  is  remarkably  larger,  and  has  its 
brokd  nrfaoe  closely  adherent  to  the  inner  wall  of  the 
vesicle^  and  very  full  of  vessris.  so  th%t  there  can  be  no 
donbt  of  its  function  as  a  breathing  orpan.  As  develop- 
ment progresses,  tlie  yrlk-b.if;  on  the  belly  and  the  tail 
become  gr.-idually  sniallt  r,  so  that  at  last,  when  the  little 
animal,  being  abnut  5  mill,  long,  bursts  through  the  enve- 
lope, the  tail  is  only  i"<S  mill,  in  length,  and  after  a  few 
hours  only  0  3  mill,  lorg,  and  in  the  course  of  the  same 
day  becomes  entirely  absorbed.  Examples  of  the  same 
batch  of  ova,  which  were  placed  in  spirit  eight  days  after 
their  birth,  have  a  length  of  from  7*0  to  7*5  mill,  whence 
.we  nay  conclude  that  their  growth  is  not  quicker  than  in 
other  ipedes  of  Batncbians. 

The  development  of  this  frop,  Dr.  Peters  observes  (and 
proV>ably  of  all  the  nearly  allied  species',  wiihoul  melamor- 
phosi-,  «ithcu;  branchi.t ,  with  coiitemporanrous evolution 
of  the  art'.rior  and  pou-  rior  t  \trt:ii  lies,  as  in  the  c.isc  of 
the  hii;hcr  vcrlcbralts,  and  within  a  vesicle,  like  the  amnion 
of  these  latter,  if  not  sliictly  ecniivalent  to  it,  is  truly  re- 
markable. Hut  this  kind  of  development  is  not  qu  te 
unparalleled  in  the  Batrachians,forithaslong  been  known 
that  the  )oung  of  Pipa  amencam  come  forth  Irom  the 
tggs  laid  in  the  cells  on  their  mother's  back  tailless  and 
ncrfccUv  developed.  In  them,  likewise,  no  one  has  yet 
detected  branchiae,  and  we  also  know  from  the  observa- 
tioDs  of  Camper,'  that  the  embryos  at  an  e.irlicr  period  are 
provided  with  a  tail-like  appendage,  which  in  this  case 
also,  maybe  perhaps  regarded  as  an  organ  of  breathing, 
possibly  corresponding  to  the  yelk-placenta  of  the  hag- 
fish.  As  regards  this  point,  al-.o,  Laurenti  says  of  the 
Pipa  :  "  PuUi  e.>t  loculamcntis  dorsi  prodeuntes,  mctamor- 
phosi  nulla.?"  :S\n.  Kept.,  p.  25.) 

It  would  be  of  the  highest  interest,  Dr.  Peters  adds,  to 
tollow  cx.ictly  this  remarkable  development  on  the  spot. 
The  development  of  the  embryo  of  these  Satnchians  in  a 
way  very  like  thtt  of  the  Scaled  Reptilia  makes  one  suspect 
tbttan  examination  of  the  temporary  embryonic  structures 
of  Hytodts  and  Pipa  would  result  in  showing  remarkable 
differences  from  those  of  other  ll.itrachians.  '^'hegeneral 
conclusions  which  might  be  drawn  from  this  discovery  aie 
soobvious,  sa)s  Dr.  ivtcrs,  in  condnsion,  that  it  would  be 
superfluous  to  put  them  forward, 

A  subsequent  communication  of  Dr.  Peters  to  the 
Academy  informs  us  that  it  had  escaped  his  notice  that 
M.  Bavay,  of  Guadaloupe,  had  already  published  some 
observations  on  the  development  of  Uylodes  marlini- 
UH$is?  According  to  his  observations,  on  each  side  of 
the  heart  there  is  a  branchia  consisting  cf  one  simple 
gill-arch,  which  on  the  seventh  day  is  no  longer  discern- 
ible. On  the  ninth  day  tlierc  is  no  longer  a  trace  of  .1 
tail,  and  on  th"  ttnth  day  the  little  animal  emerges  from 
the  egg.  M.  liavay  al-o  observed  the  conttmporaneous 
development  of  the  four  extremities,  and  hints  at  the 
function  of  the  tail  as  an  organ  cf  breathing. 

The  observations  of  Dr.  (iundlach,  therefor^  says  Dr. 
Peters,  differ  in  some  respects  from  those  of  M.  B»vay. 
It  would  be  specially  desirablci,  however,  to  aaoertain 
whether  t're  arched  vessel  on  each  side  of  die  heart  is 
re^y  to  be  regarded  as  a  gill-arch,  or  onfy  as  the  in- 
cipient bend  of  the  aorta. 

•  <  '  tiini.  S  ,    Ptg  (;.vi;ng.  0.  phva.  fat  D.  |m/i,SIL 


TYPICAL  LAWS  OF  HEREDITY^ 

WE  are  fiur  too  apt  to  regard  common  evenia  as 
matters  of  cooxae,  and  to  accept  many  things  as 
obvious  truths  whicli  are  not  obvious  tratha  at  alC  but 

jiresent  prohlcn:s  of  much  interest.     The  proUcnk  tO 
wlii.  h  I  am  about  to  direct  attention  is  one  of^ these. 

W  hy  is  it  when  we  compare  two  groups  of  persons 
selected  at  random  from  the  same  race,  but  b^'longing  to 
dilTcrent  generations  of  it,  we  tind  them  to  be  closely 
alike  "i  Such  statistical  diiTerences  as  there  may  be,  are 
always  to  be  ascribed  to  differences  in  the  general  con- 
ditions of  their  lives ;  with  these  1  am  not  concerned  at 
present,  but  so  &r  as  regards  the  processes  of  heredity 
alone,  the  resemUaace  of  consecutive  generations  is  a  * 
fact  common  to  all  forms  of  life. 

In  each  ,r;rn"r.-i;ion  tl.crc  will  be  tall  and  short  indi- 
viduals, he.ivy  and  li^;ht,  strong;  and  weak,  dark  and  p.ile, 
yet  till'  proportions  nf  the  innumerable  gradrs  in  which 
these  several  characteristics  ocxwr  tenils  to  be  constant. 
The  records  uf  geological  his'.ory  aiford  striking  evidences 
of  this.  Fossil  remains  of  plants  and  animals  may  be  dug 
out  of  strata  at  such  different  levels  that  thousands  of 
generations  must  have  intervened  between  the  periods  in 
which  they  Uved,  yet  in  large  samples  of  such  fos^  we 
seek  in  vain  for  peculiaiitiea  whioi  will  distinguish  one 
generation  taken  as  a  whole  from  another,  the  different 
sizes,  marks  and  variations  of  every  kind,  occiurirv.^  with 
equal  frequency  in  both.  The  processes  of  heredity  arc 
found  to  be  so  wonderfully  balanced  and  the:r  equi-' 
hbriiim  to  be  so  stable,  that  they  concur  in  maintaining 
a  pi  i  fcct  statistical  resemblance  SO lof^  SS  the  extemal 
i  iiMditions  remain  unaltered. 

J  i  there  be  any  who  are  inclined  to  say  there  is  no 
wonder  in  the  matter,  because  each  individual  tends  to 
leave  his  like  behind  him,  and  therefoic  each  geneiatioB 
must  resemble  the  one  praeeding,  I  can  assure  them  that 
they  utterly  misunderstand  the  case.  Individuals  do  «r«# 
equally  tend  to  Ic.avc  their  like  behind  thcro,aswill  be 
seen  best  from  an  extreme  illustration. 

Let  us  then  consider  the  family  history  of  widely  dif- 
ferent groups  ;  say  of  loo  men,  the  most  gigantic  of  their 
race  and  time,  and  the  same  nuinh  i  of  medium  men. 
Giants  marry  much  more  rarely  than  nudiuin  men,  and 
when  they  do  marry  they  have  bat  few  children.  It  is  a 
matter  of  history  that  the  more  remarkable  giants  have 
left  no  issue  at  all.  Consequently  the  offspring  of  the  100 
giants  would  be  much  fewer  in  nimilier  than  those  of  the 
medium  men.  .Xgain  these  few  would,  on  the  average, 
be  of  lower  stature  than  their  fathers  for  two  reasons. 
First,  their  breed  is  almost  sure  to  be  diluted  by 
marriage.  .Secondly,  the  progeny  of  all  txceptionil 
individuals  tends  to revert "  tcvaic's  mediocrity.  Con- 
lequcntly  the  children  of  the  giant  group  wouM  not 
only  be  very  few  but  they  would  also  be  compa- 
ratively short.  Even  of  these  the  toller  ones  would  be 
the  least  likely  to  live.  It  is  by  no  means  the  tallest  men 
who  best  survive  hardships,  their  circttlatiom  Is  apt  to 
be  languid  and  their  constitution  consumptive, 

It  is  obvious  from  this  that  the  roo  giants  will  not 
leave  behind  them  their  ipiota  in  the  next  generation. 
The  100  medium  men,  on  the  other  hand,  being  more 
firtile,  breeding  more  truly  to  their  like,  being  better  fitted 
to  survive  liarilships,  iS:c.,  will  le.ive  more  than  their  pro- 
P'lition.ite  share  of  progeny.  This  being  so,  it  might  be 
expected  that  there  would  be  fewer  giants  and  more 
medium-sized  men  in  the  second  generation  than  in  the 
first  Yet,  as  a  matter  of  fact,  the  giants  and  medium- 
siied  men  will  ,  in  the  second  generation,  be  found  in  tibe 
same  proportions  as  before^  The  question,  tfaen*  is 
this  ^— How  is  it  that  although  each  individual  docs  mt 
as  a  rule  leave  his  like  behind  him,  yet  su  :ce>  i\  e  jjener.i- 
tions  resemble  each  other  with  great  exactitude  in  ail 
their  general  features 

■  l-«*ure  delivered  ai  (be  Royal  tnuttuiioA,  KriJay  eveotac.  February 
»  bjr  FiHMwtiilHra,  F  R.a 
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It  has,  I  believe,  become  more  generally  known  than 
formerly,  that  although  the  characteristics  of  height, 
weight,  strength,  and  (leetness  arc  different  things,  and 
though  dilTerent  species  of  plants  and  animals  exhibit 
every  kind  of  diversity,  yet  the  differences  in  height, 
weight,  and  every  other  characteristic,  are  universally 
distributed  in  fair  conformity  with  a  single  law. 

The  phenomena  with  which  it  deals  are  Uke  those  per- 
spectives spoken  of  by  Shakespeare  which,  when  viewed 
awry,  show  nothing  but  confusion. 

Our  ordinary  way  of  looking  at  individual  differences 
is  awry  ;  thus  we  naturally  butfwrongly  judge  of  differences 
in  stature  by  differences  in  heights,  measured  from  the 
ground,  whereas  on  changing  our  point  of  view  to  that 
whence  the  law  of  deviation  regards  them,  by  taking  the 
average  height  of  the  race,  and  not  the  ground,  as  the 
point  of  reference,  all  confusion  disappears,  and  unifor- 
mity prevails. 

It  was  to  Quetelet  that  we  were  first  indebted  for  a 
knowledge  of  the  fact  that  the  amount  and  frequency  of 
deviation  from  the  average  among  members  of  tiie  same 
race,  in  respect  to  each  and  every  characteristic,  lends  to 
conform  to  the  mathematical  law  of  deviation. 

The  diagram  contains  extracts  from  some  of  the  tables, 
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in  them  refer  to  the  heights  of  Americans,  French,  and  Bel- 
gians respectively,  and  the  fourth  to  Jtrength,  to  that  of 
Belgians,  In  each  series  there  are  two  parallel  columns, 
one  entitled  "  observed,"  and  the  other  "  calculated,"  and 
the  close  conformity  between  each  of  the  pairs  is  very 
striking. 

These  Tables  serve  another  purpose  ;  they  enable  those 
who  have  not  had  experience  of  such  statistics  to  appre- 
ciate the  beautiful  balance  of  the  processes  of  heredity  in 
ensuring  the  repetition  of  such  finely  graduated  propor- 
tions as  those  they  record. 

The  outline  of  my  problem  of  this  evening  is,  that  since 
the  characteristics  of  all  plants  and  animals  tend  to  con- 
form to  the  law  of  deviation,  let  us  suppose  a  typical  case, 
in  which  the  conformity  shall  be  exact,  and  wnich  shall 
admit  of  discussion  as  a  mathematical  problem,  and  find 
what  the  laws  of  heredity  must  then  be  to  enable  tucces- 
sive  generations  to  maintain  statistical  identity. 


by  «hichbe  corroborates  his  assertion.  Three  of  the  series 


Fio. 

I  shall  have  to  speak  so  much  about  the  law  ot  devia- 
tion, that  it  is  absolutely  necessary  to  tax  your  attention 
for  a  few  minutes  to  explain  the  principle  on  which  it  is 
based,  what  it  is  that  it  professes  to  show,  and  what  the 
two  numbers  are  which  enable  long  scries  to  be  calculated 
like  those  in  the  tables  just  referred  to.  The  simplest  way 
of  explaining  the  law  is  to  begin  by  showing  it  in  action. 
For  this  purpose  I  will  use  an  apparatus  that  I  employed 
three  years  ago  in  this  very  theatre,  to  illustrate  other 
points  connected  with  the  law  of  deviation.  An  extension 
of  its  performance  will  prove  of  great  service  to  us  to- 
night, but  I  will  begin  by  working  the  instrument  as  I  did 
on  the  previous  occasion.  The  portion  of  it  that  then 
existed  and  to  which  1  desire  now  to  confine  your  atten- 
tion, is  shown  in  the  lower  part  of  ¥\^.  1,  where  I 
wish  you  to  notice  the  stream  issuini;  from  cither  of 
the  divisions  just  above  the  dots,  its  dispersion  among 
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ihem,  and  the  little  heap  that  it  forms  on  the  bottom 
line.  This  part  of  the  apparatus  is  like  a  harrow  with  its 
spikes  facing  us  ;  below  these  are  vertical  compartments  ; 
the  whole  is  faced  with  a  glass  plate.  1  will  pour  pellets 
from  any  point  above  the  spikes,  they  will  fall  against  the 
spikes,  tumble  about  among  them,  and  after  pursuing 
devious  paths,  each  will  finally  sink  to  rest  in  the  com- 
partment that  lies  beneath  the  place  whence  it  emerges 
trom  its  troubles. 

The  courses  of  the  pellets  are  extremely  irregtilar,  it  is 
rarely  that  any  two  pursue  the  same  path  from  beginning 
to  end,  yet  notwithstanding  this  you  will  observe  the 
regularity  of  the  outline  of  the  heap  formed  by  the  accu- 
mulation of  pellets. 


Fic.  I. 

This  outline  is  the  geometrical  representation  of  the 
•urve  of  deviation.  If  the  rows  of  spikes  had  been  few, 
the  deviation  would  have  been  slight,  almost  all  the 
pellets  would  have  lodged  in  a  single  compartment  and 
would  then  have  resembled  a  column  ;  if  they  had  been 
very  numerous,  they  would  have  been  scattered  so  widely 
that  the  part  of  the  curve  for  a  long  distance  to  the  right 
and  left  of  the  point  whence  they  were  dropped  would 
have  been  of  uniform  width,  like  an  horizontal  bar.  With 
intermediate  numbers  of  rows  of  teeth,  the  curved  contour 
of  the  heap  would  assume  different  shapes,  all  having  a 
strong  family  resemblance.  I  have  cut  some  of  these  out 
of  cardboard  ;  they  are  represented  in  the  diagrams  (Figs, 


1  and  3).  Theoretically  speaking,  every  possible  curve  of 
deviation  may  be  formed  by  an  apparatus  of  this  sort, 
by  varying  the  length  of  the  harrow  and  the  number  of 
pellets  poured  in.  Or  if  I  draw  a  curve  on  an  elastic 
sheet  of  india-rubber,  by  stretching  it  laterally  I  produce 
the  effects  of  increased  dispersion  ;  by  stretching  it  ver- 
tically I  produce  that  of  increased  numbers.  The  latter 
variation  is  shown  by  the  successive  curves  in  each  of  the 
diagrams,  but  it  does  not  concern  us  to-night,  as  we  axe 
dealing  with  proportions,  which  are  not  affected  by  the 
size  of  the  sample.  To  specify  the  variety  of  curve  so  far 
as  dispersion  is  concerned,  we  must  measure  the  amount 
of  lateral  stretch  of  the  india-rubber  sheet.  The  curve 
has  no  definite  ends,  so  we  have  to  select  and  define  two 
points  in  its  base,  between  which  the  stretch  may  be 
measured.  One  of  these  points  is  always  taken  directly 
below  the  place  where  the  pellets  were  poured  in.  This 
is  the  point  of  no  deviation,  and  represents  the  mean 
position  of  all  the  pellets,  or  the  average  of  a  race.  It  is 
marked  as  0°.  The  other  point  is  conveniently  taken  at 
the  foot  of  the  vertical  line  that  divides  either  half  of  the 
symmetncal  figure  into  two  equal  areas.  I  take  a  half 
curve  in  cardboard  that  I  have  again  divided  along  this 
line,  the  weight  of  the  two  portions  is  equal.  This  distance 
is  the  value  of  1°  of  deviation,  appropriate  to  each  curve. 


F»<s.  J. 

We  extend  the  scale  on  either  side  of  0°  to  as  many 
degrees  as  we  like,  ami  we  reckon  deviation  as  positive, 
or  to  be  added  to  the  average,  on  one  side  of  the  centre 
say  to  the  right,  and  negative  on  the  other,  as  shown  in 
the  diagrams.  Owing  to  the  construction,  one  quarter  or 
3$  per  cent,  of  the  pellets  will  lie  between  0°  and  1°,  and 
the  law  shows  that  16  per  cent,  will  lie  between  +  1  and 
-|-  2°,  6  per  cent,  between  -|-  2°  and  -|-  3**,  and  so  on.  It 
is  unnecessary  to  go  more  minutely  into  the  figures,  for 
it  will  be  easily  understood  that  a  formula  is  capable  of 
giving  results  to  any  minuteness  and  to  any  fraction  of  a 
degree. 

Let  us,  for  example,  deal  with  the  case  of  the  Ameri- 
can soldiers.  I  find,  on  referring  to  Gould's  Book,  that 
1°  of  deviation  was  m  their  case  i'676  inches.  The 
curve  I  hold  in  my  hand  has  been  drawn  to  that 
scale.  I  also  find  that  their  average  height  was  67  24 
inches.  I  have  here  a  standard  marked  with  feet  and 
inches.  I  apply  the  curve  to  the  standard,  and  imme- 
diately we  have  a  geometrical  representation  of  the  statis- 
tics of  height  of  all  those  soldiers.  'J'hc  lengths  of  the 
ordinates  show  the  proponion  of  men  at  and  about  their 
heights,  and  the  area  between  any  pairs  of  ordinates  give 
the  proportionate  number  of  men  between  those  limits. 
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It  is  indeed  a  strange  fict  that  any  one  of  us  sitting 
quietly  at  his  table  could,  on  being  told  the  two  numbers 
just  mentioned,  draw  out  a  curve  on  ruled  paper,  from 
which  thousands  of  vertical  lines  mit^ht  be  chalked  side 
by  side  on  a  wall,  at  the  distance  apart  that  is  taken  up 
by  each  man  in  a  rank  of  American  soldiers,  and  know 
that  if  the  saaw  nunber  of  these  American  soldiers  taken 
indiscrlminatdy  bad  been  sotted  aeoordinff  to  their  heights 
and  marched  up  to  the  walL  each  man  ofUMn  would  find 
the  chalked  line  which  he  found  opooshe  to  him  to  be  of 
exactly  bis  own  height.  So  far  as  I  can  judge  from  the 
run  of  the  figures  in  the  Uble,  the  error  would  never 
exceed  a  quaiter  of  an  iadi,  eacqtt  at  cither  attcailjr  of 
the  series. 

The  principle  of  the  law  of  deviation  is  very  simple. 
The  important  influences  that  acted  upon  each  pellet  were 
the  same  ;  namely,  the  position  of  the  point  whence  it  was 
dropped,  and  the  force  of  gravity.  So  far  as  the«e  are 
concerned,  every  pellet  wotid  have  pmsaed  an  identical 
path.  But  in  addition  to  these  there  were  a  host  of  petty 
oistarbii^  influences,  represented  by  the  spikes  among 
which  the  pellets  tumbled  in  all  sorts  of  ways.  The 
theory  of  combination  shows  that  the  commonest  case  is 
that  where  a  pellet  falls  equally  often  to  the  right  of  a 
spike  as  to  the  left  of  it,  and  therefore  drops  into  the 
compartment  vertically  below  the  point  where  it  entered 
the  harrow.  It  also  shows  that  the  cases  are  very  rare  of 
runs  of  luck  carrying  the  pellet  much  oftcner  to  one  side 
than  the  other.  The  law  of  deviation  is  purely  numeri- 
cal ;  it  does  not  rmrd  tba  fiut  whether  the  objects 
treated  of  are  pellets  In  an  apparatus  like  this,  or  shots 
at  a  target,  or  gamea  of  wnce,  or  any  other  of  dw 
numerous  groaps  of  occuncnccs  to  which  It  is  or  maj  be 

applied.' 

I  have  now  done  with  my  description  of  the  law.  I 
know  it  has  been  tedious,  but  it  is  an  extremely  difficult 
topic  to  h?ndle  on  an  occasion  Hke  this.  I  Unst  the 
application  ot  it  will  prove  of  more  interest. 

ON  THE  STRUCTURE  AND  ORIGIN  OF 
MBTEOMTSS* 

THE  study  of  meteorites  is  nstniallr  divisible  into 
several  very  distinct  brandies  of  incptiry.  Thas  in 

the  first  place  we  m.iy  regard  them  as  shooting  atar^  and 
observe  and  discuss  their  radiant  points  and  their  relation 
to  the  solar  system.  This  may  be  called  the  astronomical 
aspect  of  the  question.  Then,  when  solid  masses  fall  to 
the  ground,  we  may  study  their  chcmic.il  composition  as 
a  whole,  or  that  of  the  separate  mineral  constituents  ;  and 
lastly,  we  may  study  tbeir  mechanical  structure,  an<l  ap;>ly 
to  this  investigation  the  same  methods  which  have  yielded 
BOdi  important  results  in  the  case  of  terrestrial  rocks. 
So  mnch  has  been  written  on  the  astnmomical,  chemical, 
and  mbieralogical  aspect  of  my  subject  by  those  far  more 
competent  than  myself  to  deal  with  such  qnsstions,  that  I 
shall  confine  my  remarks  almost  entirely  to  the  mechani- 
cal structure  of  meteorites  and  meteoric  irons,  and  more 
especially  to  my  own  observations,  since  they  will,  at  all 
events,  have  the  merit  of  greater  originality  and  novelty. 
Time  will,  however,  not  permit  me  to  enter  into  the  detail 
even  of  this  single  department  of  my  subject. 

In  treating  this  question  it  appeared  to  me  very  desir- 
able to  exhibit  to  you  accurate  reproductions  of  the  natural 
objects,  and  I  have  therefore  had  prepared  photographs 
of  my  original  drawings,  which  we  shall  endeavour  to 
show  by  means  of  the  oxyhydrogen  lime'light,  and  I  shall 
asodify  my  lectvfo  to  meet  the  nqmienenu  of  the  case, 

■  Queidei,  appareinly  rran  haUi  nttiw  Am  diMir.  Mlopted  ihe 
bhuNmal  law  orinar,  InMig  lu«  MUa  m  a  WmmU  MgiSoyf;  » 
ihs^luieU  HMunry  W  ibs  iliM)y  «r Ik*  piMHl  payw.to  MtM  «f  biyroixj 
liauuiuMuud  MMMiMwilMlaw  « dtrfMlM  «  ffiti^  m  n  iisimiiKi*! 
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exhibiting  and  describing  special  examples,  rather  than 
attempt  to  give  an  account  of  mett-orites  in  general. 
Moreover,  since  the  time  at  my  disposal  is  short,  and  their 
external  characters  may  be  studied  to  great  advantage  at 
the  British  Museum,  I  shall  confine  my  remarks  as  much 
as  possible  to  their  minute  internal  structure,  which  can 
be  seen  only  by  examining  properly  prepared  sections 
with  mere  or  leas  high  magnifying  powers. 

By  far  the  greater  part  of  my  observations  were  made 
about  a  dozen  years  ago.  I  prepared  a  number  of  sections 
of  meteorites,  meteoric  irons,  and  other  objects  which 
mi^ht  throw  light  on  the  subject,  and  my  very  best  thanks 
arc  dxie  to  Prof.  Maskelync  for  lia\  ing  most  kindly  allowed 
mc  to  thoroughly  examine  the  very  excellent  series  of 
thm  sections,  which  had  been  prepared  for  him.  Durinj: 
the  last  ten  years  my  attention  tuts  been  directed  to  very 
different  subjects,  and  I  have  doaclittle more  than  collect 
material  for  the  further  and  more  complete  studj  of 
meteorites.  When  I  have  fully  utilised  this  material  I 
have  no  doubt  that  I  shall  lie  aide  to  make  the  sabjectiar 
more  complete,  and  may  find  it  necessary  to  inodi^  seme 
of  my  conclusions.  1  cannot  but  feel  that  very  much  more 
remains  to  be  learned,  and  I  should  not  havi  attempted 
to  give  an  account  of  what  I  Uave  so  far  done,  if  I  had 
not  been  particularly  asked  to  do  so  by  Mr.  Lockyer.  At 
the  same  time  I  trust  that  I  shall  at  all  events  succeed  in 
showing  that  the  microscopical  method  of  study  yields 
such  well  marked  and  important  facts,  that  in  some  cases 
the  examination  of  only  a  single  specimen  serves  to  decide 
between  rival  theories. 

In  examining  with  the  naked  eye  an  entire  or  broken 

meteorite  wtt  see  Ikattlieai^™'*'**'^^''^''^^*^'*'^ 
irregular,  and  that  it  is  covered  by  a  crust,  usually,  but 
not  invariably  black,  comparativdy  thin,  and  quite  unlike 
the  main  mass  inside.  This  crust  is  usijally  dull,  but 
sometimes,  as  in  the  Stannern  meteorite,  bnght  and  shin- 
ing, like  a  coating  of  black  varnish.  On  examining  with 
a  microscope  a  thin  section  of  the  meteorite,  cut  perp;n- 
dicular  to  this  crust,  we  see  that  it  is  a  true  li'.ack  glass 
filled  with  small  bubbles,  and  that  the  contrast  between  it 
and  the  main  mass  of  die  meteorite  Is  as  complete  as 
possible,  and  the  junction  between  them  sharply  defined, 
except  when  portions  have  been  injected  a  short  distaaoe 
between  the  crystals.  We  thus  have  a  most  completfe 
proof  of  the  conclusion  thst  the  Uacic  crust  was  doe  to 
the  true  igneous  fusion  of  the  Surface  under  conditions 
which  had  little  or  no  influence  at  a  greater  depth 
than  ii,th  of  an  inch.  In  the  case  of  meteorites  of  dif- 
ferent chemical  composition,  the  black  crust  has  not  re- 
tained a  true  glassy  character,  and  is  sometimes  j^jth  of 
an  inch  in  thickness,  consisting  of  two  very  distinct  layers, 
the  internal  showing  particles  of  iron  which  have  been 
neither  melted  nor  oxidised,  and  the  external  showingthat 
they  have  been  oatidised  and  the  oxide  melted  up  wiui  the 
sunouading  stonr  natter.  Taking  eventbiog  into  oott- 
sideiation,  the  microscopical  stmctoie  of  the  oast  agrees 
perfectly  well  with  the  explanation  usually  adopted,  but 
rejected  by  some  authors,  that  it  was  formed  by  me  fusion 
of^  the  external  surface,  and  was  due  to  the  very  rapid 
healing  which  takes  place  when  a  body  moNing  with 
planetary  velocity  rushes  into  the  earth's  atmosphere— a 
heating  so  rapid  that  the  surface  is  melted  before  the  heat 
has  time  to  penetrate  beyoad  a  Tciy  short  diatanoe  iaio 
the  interior  of  the  mass. 

When  we  come  to  examine  the  structure  of  the  original 
interior  part  of  meteorites^  as  shown  by  fractured  surfaces, 
we  may  often  see  with  the  naked  eye  that  they  are 
mottled  in  such  a  way  as  to  have  many  of  the  dtaracters 
of  a  brecciated  rock,  made  np  of  fragments  subsequenliy 
cemented  together  and  consolidated.  Mere  rough  frac- 
tures are,  however,  very  misleading.  A  much  more 
accurate  opinion  m.iy  be  formed  irom  the  examination  of 
a  smooth  flat  surface.  Facts  thus  observed  led  Kcichcn- 
bach  to  eondnde  that  Meteorites  had  been  fimned  by  the 
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caUeetiDg  together  of  the  fra^ents  previously  separated 
from  one  another  in  comets,  and  an  examination  of  thin 
transparent  sections  with  bi^h  magnifying  poyers  and 
improved  methods  of  illumination,  proves  still  more 
conclusively  their  brecciated  structure.  The  facts  are, 
bOwevcTi  very  complex,  and  some  are  not  easily  ex- 
pilallMd.  Leaving  this  question  for  the  present,  I  will 
cndoMroor  to  point  oat  what  appean  to  be  the  veiy 
cailieM  hntoiy  of  IteiMieriii^  aikTCOOided  fax  dtt  iotcrnal 

It  is  nov  nearljr  twentf  yean  rinoe  I  fint  riiowed  tlwt 

the  manner  of  formation  of  minerals  and  rocks  may  be 
learned  from  their  microscopical  structure.  I  showed 
that  when  crystals  are  formed  by  deposition  from  water 
or  from  a  i.i;i<s  of  melted  rock,  they  often  catch  up  por- 
tions of  iliis  water  or  melted  stone,  which  can  now  be 
seen  as  cavities  containing  fluid  or  glass.  We  may  thus 
distinguish  between  crystalline  minerals  formed  by  purely 
aqueous  or  by  purely  igneous  processes ;  for  example, 
between  minerals  in  veins  and  mmerals  in  volcanic  lavas, 
lo  studying  meteorites  it  appeared  to  me  desirable,  in 
tlie  first  place,  to  ascertain  whether  the  crystalline  m-« 
aerabfiDiukdin  them  were  originally  formed  tqr  deposition 
from  water  or  feom  a  mdted  atony  material  analogous  to 
the  dagsofiMvlniiiMeor  the  bwrn  «f  vokawMSi  One 
of  tfie  most  common  of  the  minerals  in  meteorites  is 
olivine,  and  when  met  with  in  volcanic  lavas  this  mineral 
usuci'ly  contains  only  a  few  and  small  glass  cavities  in 
comparifnn  with  thoic  seen  in  such  minerals  as  augite. 
The  crystals  in  meteorites  arc,  moreover,  only  sm.^ll,  and 
thus  the  difficulty  of  the  question  is  considerably  in- 
creased. However,  by  catcful  examination  with  high 
magnif)ing  power,  I  found  well-marked  nlass-<:;ivities, 
with  perfectly  fixed  bubbles,  the  inclosed  glass  being 
sometimes  of  brown  colour  and  having  deposited  crys- 
tals. On  the  contrary  1  hare  never  been  able  to  detect 
any  trace  of  fluid-ravities,  with  moving  bubbles,  and 
therefore  it  is  very  probable,  if  not  abMlutely  certain, 
that  the  crystalline  minenls  w«re  diiefly  formed  by  an 
jgaeoos  process,  like  those  in  llvn,  and  analogous  volcanic 
rocks.  These  researches  require  a  magnifying  power  of 
4.00  or  600  lincrir. 

Passing  from  the  structure  of  the  individual  crystals  to 
that  of  the  aggre;.;  Ue,  we  find  that  in  some  cases  wc  have 
a  structure  in  every  respect  analogous  to  that  of  erupted 
lavas,  though  even  then  there  arc  very  curious  ditTcrcnces 
in  detail.  By  methods  like  those  adopted  by  Daubrde, 
there  ought  to  be  no  more  difficulty  in  artificially  imitat- 
ing the  structure  of  such  meteorites  than  in  imitating 
that  of  our  ordinary  volcanic  rocks.  It  is,  however, 
doubtful  whether  meteorites  of  any  considerable  siie  nnl- 
fermly  possess  this  structure.  The  beat  examples  t  have 
seen  aie  only  fragments  inclosed  in  the  general  mass  of 
the  Petersbttfg  meteorite,  which,  like  many  others,  has 
exactly  the  same  kind  of  structure  as  that  of  consolidated 
volcanic  tuff  or  ashes.  This  is  well  shown  by  the 
Hialystock  meteorite,  which  is  a  mass  of  broken  crystals 
and  more  complex  fragments  scattered  promiscuously 
through  a  finer-graincd  consolidated  dust-like  ash. 

Passing  from  this  group  of  meteorites,  which  are  more 
or  less  analogous  to  some  of  our  t  rrchtnal  volcanic 
rock*,  we  must  now  consider  the  more  common  varieties, 
which  are  chiefly  composed  of  olivine  and  other  allied 
minerals.  The  McsO  Madaras  meteorite  is  an  excellent 
ittitatfatioo,  since  Uie  ooiUnc  of  the  fragments  is  well 
seen,  on  -tccoont  of  the  snnMHiding  consolidated  fine 
materiid  being  of  dark  colour.  In  it  we  see  more  or  less 
irregular  spherical  and  very  irregular  fragments  scattered 
prcmiscuousTy  In  a  dark  highly  consolidated  fine-grained 
base.  liy  far  the  larj^er  part  of  these  particles  do  not 
ciiher  by  their  outline  or  mteinil  structure  furnish  any 
positive  information  re^ptct:n^;  ihe  niannt  r  in  which  they 
were  formed,  but  careful  examination  of  this  and  other 
^anaJcgcna  meteorhe^  has  enabled  me  to  find  that  the 


form  and  structure  of  many  of  the  grains  is  totally  unlike 
that  of  any  I  have  ever  seen  in  terrestrial  rocks,  and 
points  to  very  special  physical  conditions.  Thus  some 
are  almost  spherical  drops  of  trvt  eclats  in  the  midst  of 
which  crystals  have  been  formed,  sometimes  scattered 
promiscuously,  and  sometimes  deposited  on  the  external 
surface,  radiating  inwardly  ;  they  are,  in  fact,  partially 
devitrified  globules  of  glas%  exactly  similar  to  some  aiti« 
ficial  blow-pipe  beads. 

iU  ia  well  known,  glaa^  peitides  aie  sometinies  i^vcn 
off  from  terrestrial  vefcaiwea,  bet  en  entering  the  atme* 

sphere  they  are  immediately  solidified  and  remain  as 
mere  fibres,  like  Pel^s  kair,  or  as  more  or  less  irregular 
laminae,  like  pumice  dust.  The  nearest  approach  to 
the  glolmles  in  meteorites  is  met  with  in  some  artificial 
products.  By  directing  a  strong  blast  of  hot  air  or  steam 
into  melted  glassy  furnace  slag,  it  is  blown  into  spray,  and 
usually  gives  rise  to  pear-shaped  globules,  each  having  a 
long  hair-like  tail,  which  is  formed  because  the  surround- 
ing air  is  too  cold  to  retain  the  slag  in  a  state  of  perfect 
fluidity.  Very  often  the  fibres  are  the  chief  product  1 
have  never  observed  any  sadi  fthies  in  meteorites.  If 
the  slag  be  hot  enough,  some  spheres  are  formed 
without  tails,  analogous  to  those  characteristic  ef 
meteorites.  The  iormation  of  such  akme  could  Mt 
apparently  occor  vnlese  tlie  spray  were  Mown  inie 
an  atmosphere  heated  up  to  near  the  point  of  fusion, 
so  that  the  glass  might  remain  fluid  until  collected 
in'o  globules.  The  retention  of  a  true  v  itreous  condition 
m  such  fused  stony  material  would  depend  on  bo'.h  the 
chemical  composition  and  the  rate  of  cooling,  and  its 
permanent  retention  would  in  any  case  be  impossible  if 
the  original  glassy  globule  were  afterwards  kept  for  a 
long  time  at  a  temperature  somewhat  under  that  of 
fusion.  The  combination  of  all  these  conditions  may  very 
well  be  looked  upton  as  umisual,  and  we  may  thus  explain 
why  grains  containing  true  glass  are  comparatively  very 
rare ;  but  though  tare  they  point  out  what  was  the  origia 
of  many  others.  In  by  fiur  tlie  greater  number  of  cases 
the  general  basis  has  been  compTetely  divitrified,  and  the 
larger  crystals  are  surrounded  by  a  fine-grained  stony 
mass.  Other  grains  occur  with  a  fan-shaped  arrange- 
ment of  crystallme  needles,  which  an  uncautious,  non- 
microscopical  observer  might  confound  with  simple  con- 
cretions. They  have,  however,  a  structure  entirely 
different  from  any  concretions  met  with  in  terrestrial 
rocks,  as  for  example  that  of  oolitic  grains.  In  them  we 
often  see  a  well-marked  nucleus,  on  which  radiating 
crystals  have  been  deposited  equally  on  all  sides,  and  the 
external  form  is  manifestly  due  to  the  growth  of  Ukueuc 
crystals.  On  the  contrary  the  grains  in  racteoriies  now 
under  consideration  luve  an  external  form  iudtfimdmt  ^ 
tkt  ayUalSf  which  do  not  radiate  from  the  centra  but 
from  one  or  more  places  on  the  surface;  They  have, 
indeed,  a  structure  absolutdy  identical  with  that  of  sooM 
arti6dal  blowpipe  beads  which  become  crystalline  on 
cooling.  With  a  little  care  these  can  be  made  to  crystal- 
lise from  one  point,  and  then  the  cry5tals  shoot  out  from 
that  point  in  a  fan-shaped  bundle,  until  the  whole  bead  is 
altered.  In  this  case  we  clearly  see  that  the  form  of  the 
bead  was  due  to  fusion,  and  existed  prior  to  the  formation 
of  the  crystals.  The  general  structure  of  both  these  and 
the  previously  described  spherical  grains  also  shows  that 
their  rounded  shape  was  not  due  to  mechanical  wearin^^ 
Moreover,  melted  globules  with  well-defined  outline  could 
not  be  foimed  in  a  mass  of  rack  pressing  against  them  ea 
all  sides,  and  I  therefore  aigne  that  some  at  least  of  die 
constituent  particles  of  meteorites  were  orijginally  dcteclied 
glassy  globules,  like  drops  of  fiery  rain. 

An  uher  remarkable  char  icter  in  the  constituent  par- 
ticles ot  meteorites  is  that  they  are  often  nicie  fragments, 
although  the  entire  body  before  being  broken  may  origin- 
ally have  been  only  one-fortieth  or  one-fiftieth  of  an  inch 
in  diameter.  It  appears  lo  me  that  thus  to  bieak  such 
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ir.inmc  particles  when  they  were  probably  in  a  separate 
state,  mechanical  forces  of  great  intensity  would  be  re- 
quired. By  far  the  greater  number  of  meteorites  have  a 
•tniettire  which  ioucatet  that  this  hreakhig  up  of  the 
constituents  was  of  very  eeneral  occurroice. 

Astomfaif  Mien  diat  Ae  pudkiles  were  originally  de- 
tached like  volcanic  ashes,  it  is  quite  clear  that  they  were 
subsequently  collected  together  and  consolidated.  This 
more  than  anythin;^  clre  appears  to  me  a  very  i^rcat  diffi- 
culty in  the  way  of  our  adopting  Rcichenbarh's  cometary 
iljcory.  Volcanic  ashes  are  massed  Io^-ciIkt  anil  con- 
solidated into  tuif,  because  they  are  collected  on  the 
ground  by  the  Rravitalive  force  of  the  earth.  It  appears 
to  me  very  difl'icult  to  understand  how  in  the  case  of  a 
comet  there  could  l>e  in  any  part  a  sufficiciuly  strong 
gravitative  force  to  collect  the  dispereed  dust  into  hard 
stony  masses  like  meteorites.  If  it  were  not  for  this 
apparent  difficulty  we  might  suppose  that  some  of  the 
facts  here  described  were  due  to  the  heat  of  the  sun,  when 
comets  approach  so  near  to  it  that  the  conditions  may  be 
j)rnrtically  almost  solar.  Comets  may  and  probably  do 
car.tain  many  meteorites,  but  I  think  thit  their  structure 
indicates  that  they  were  originally  formed  under  con- 
ditions far  more  like  those  now  existing  at  thestuface  of 
the  sun  than  in  comets. 

The  particles  having  been  collected  together,  the  com- 
ponnd  mass  has  evidently  often  undergone  considerable 
mechanical  and  ciYstalline  changes.  The  fragments  have 
sometimes  been  broken  in  sUk,  and  "faulted;"  and 
crystallisation  has  taken  place,  analogous  to  that  met  with 
in  r.ieiamorphic  rocks,  which  has  more  or  less,  and  some- 
times almost  entirely,  obliterated  the  original  structure. 
The  simplest  explanation  of  this  chanjjc  is  to  suppu^i.- that 
after  consoli'huion  meteorites  were  variously  heated  to 
temperatures  ioincwbat  below  theirpointof  fosioo.  Those 
which  have  the  structure  of  true  lava  may  in  some  cases 
be  portions  which  were  actually  remdted.  We  have  also 
this  striking  iact,  that  meteoric  masses  of  compound 
stmctur^  diemsenes  made  up  of  fragments,  have  been 
agadn  hroken  up  into  comoound  fragments,  and  these 
collected  together  and  consolidated  along  with  frfsh  mate- 
riil,  to  form  the  nicicnrites  in  th-.  ir  pri-sent  condition. 
L'.Vigle  is  a  j^ocxl  example  cf  this  complex  structure. 

.Another  remarkable  fact  is  the  occurrence  in  some 
meteorites  of  many  veins  filled  with  nnfcrial,  in  some 
respects  so  analogous  to  the  black  crust,  that  at  one  time 
I  kit  induced  to  believe  that  they  were  cracks,  into  which 
the  ciust  had  been  injected.  Akburfur  is  a  goodeiample 
of  this,  and  seems  to  show  that  under  whatever  condi- 
tions the  veins  were  fiwad,  they  were  injected  not  only 
with  a  black  ti»tecial,1rat  also  with  inm  and  magnetic 
P)  rites. 

Taking,',  then,  .ill  the  above  facis  into  cnnsidcration,  it 
appeari  to  me  that  tl  e  conditions  under  wlucli  meteorites 
were  formed  must  have  been  such  that  the  temperature 
was  high  *  nough  to  fuse  stony  masses  into  glass  ;  the 
partic'es  could  exist  independently  one  of  the  other  in  an 
incanc'csccnt  atmosphere,  subject  to  violent  mechanical 
distbrbances ;  that  the  force  of  gravitation  was  great 
enough  to  collect  these  fine  particles  together  into  solid 
Tras«:f,  and  that  these  were  in  such  a  situation  that  th^ 
coild  be  metamorphosed,  farther  broken  up  into  frag- 
ment*, and  atrain  coUected.  together.  An  these  facts 
agree  so  .admirably  mth  what  we  know  must  now  be 
taking  place  near  the  surface  of  the  sun,  that  I  cannot 
but  think  th.it,  if  we  could  only  obtain  specimens  of  the 
sun,  we  should  find  that  their  structure  agreed  very 
closely  with  that  of  meteorites.  Considering  also  that 
the  velocity  with  which  the  red  flames  have  been  seen  to 
be  thrown  out  from  the  sun  is  almost  as  great  as  tha 
necessary  to  carry  a  solid  body  far  out  into  planetary  space, 
we  cannot  help  wondering  wiiedier,  after  all,  meteorites 
may  not  be  portiou  of  the  smi  lecenUy  detached  firom  it  by 
the  vident  a»tailNuioeswhichdonoet  ceitainlynow  occur, 
or  were  carried  off  from  it  at  some  eurlier  period,  when 


these  disturbances  were  more  intense.  At  the  same  time, 
as  pointed  out  by  me  many  years  ago,  some  of  the  facts 
I  have  described  may  indicate  that  meteorites  are  the 
residual  cosmical  matter,  not  collected  into  planets,  formed 
when  the  conditions  now  net  with  only  near  the  suxfiue 
of  the  snn  extended  much  further  oat  Irom  the  centre  of 
the  solar  system.  The  chief  objection  to  any  great  ex- 
tension of  this  hypothesis  is  that  we  may  doubt  whether  the 
force  of  gravitation  would  be  suiticitnt  to  explain  some 
of  the  hcts.  In  any  case  I  think  that  one  or  other  of 
these  solar  theories,  which  to  some  cxter.t  agree  ^s  ith  the 
speculations  of  the  la.c  Mr.  iirailcy,  would  explain  the 
remarkable  and  very  special  microscopical  structure  of 
meteorites  far  better  than  that  which  refers  them  to  por- 
tions of  a  volcanic  planet,  subsequently  teoken  up^  as 
advocated  by  Meunier,  unless  indeed  we  may  vcDture  to 
condude  that  the  material  might  still  retain  its  original 
structure,  due  to  very  different  conditions,  previous  to  Its 
becoming  part  of  a  planet.  At  the  same  time  so  little  is 
positively  known  respecting  the  ari;>inal  constitution  of 
the  solar  system,  that  all  these  conclusions  must  to  .some 
extent  be  looked  upon  as  only  provision. il. 

I  will  now  proceed  to  consider  fomc  facts  connected 
with  meteoric  irons.  The  so-called  Widminstatl's  figur- 
ing, seen  when  some  of  these  irons  arc  acted  on  by  acids, 
is  wdl  known ;  but  in  my  opinion  the  prepandons  are 
oftok  very  badly  made.  When  properiv  prepared,  the 
surface  may  be  satislactorily  exaouned  with  a  magnifying 
power  of  300  linear,  which  is  required  to  show  the  full 
detail.  \Vc  may  then  see  that  the  figuring  is  due  to  a 
very  re^jubr  crystallisation,  and  to  the  separating  out  one 
from  the  other  of  different  compounds  of  iron  and  nickel, 
and  their  phosphides.  When  meteoric  iron  sho.ving  this 
structure  is  artificially  melted,  the  rcsultinL^  product  does 
not  sho'.v  the  original  structure,  and  it  has  therefore  been 
contended  that  meteoric  iron  was  never  in  a  state  of 
igneous  fusion.  In  order  to  throw  light  on  this  question. 
I  have  paid  venr  much  attention  to  the  microscopical 
stmcture  of  nearqr  all  Idads  of  artificial  irons  and  steel*, 
by  studying  surfaces  poBslwd  wHh  very  fecial  caiey  so  as 
to  avoid  any  effect  like  burnishing,  and  then  acting  on 
them  very  carefully  with  extremely  dilute  nitric  acid.  In 
this  m. inner  most  beautiful  and  instructive  specimens 
may  be  obtained,  showing  a  very  great  amount  of  de- 
tail, and  requiring  a  magnify  injj  power  v-arying  up  to  at 
least  200  linear.  In  illustration  of  my  subject  I  will  call 
attention  to  only  a  few  leading  types  of  structure.  In 
the  first  case  we  have  grey  pig-iron,  showing  laminte  of 
graphite  promiscuously  arranged  in  all  positions,  on  the 
surface  of  which  is  a  thin  layer  of  what  is  probably  iron 
uncombined  with  carbon,  whilst  the  intermediate  qtaces 
are  filled  up  with  what  are  probably  two  different  com- 
pounds of  iron  and  carbon. 

White  chilled  letined  iron  has  an  entirely  different 
structure  and  more  unifurm  crystallisation,  the  structure 
is  very  remarkable  and  br  iu'.iful,  mainly  due  to  the  vary- 
ing crystalli:.ation  of  an  iiUcnscly  h,U'.!  cciupnuiid  of  irun 
and  carbon,  and  the  two  other  softer  compounds  met 
with  in  grey  pig. 

Malleable  bar  iron  has  an  entirely  different  structure, 
and  shows  fibres  of  bkurk  slag,  and  a  more  or  lesi  uniform 
crystallisation  of  iron  with  a  varying  small  amount  of 
carbon. 

Cast  steel  differs  again  very  much  from  any  of  the 
previous.  It  shows  a  fine-grained  structure,  due  to  small 
radiating  crystals,  and  no  plates  of  graphite. 

The  difference  between  any  of  the  above  and  meteoric 
iron  is  extremely  jjrcai. 

In  the  case  of  Bessemer  metal  we  have  .1  crystalline 
structure  approaching  in  some  places  more  nearly  to  that 
of  meteoric  iron.  We  see  a  sort  of  Widmanstatt's  figuring, 
but  it  is  due  to  the  separation  of  free  mm  from  a  com- 
pound containing  a  little  carbon,  and  not  to  a  variation  in 
the  amount  of  mdmL 

The  neatest  approach  to  the  structure  of  meteoric  iron 
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is  met  with  in  the  central  portion  of  thick  bars  of  Swedish 
iron,  kept  for  some  weeks  at  a  tcmpcnuiire  bc'.o  .v  their 
melting  point,  but  high  enough  to  give  rise  to  recrystal- 
lisattoo.  We  then  get  a  complete  sepanUion  of  free  iron 
from  a  compound  containing  aome  carbon,  and  a  crystal- 
line struetnie  which,  as  far  as  mere  form  i*  cooeemed, 
most  closdy  coneiponds  with  that  of  meteoric  iron,  as 
may  be  at  once  seen  on  comparing  them. 

These  facts  clearly  indicate  tnat  the  Widmanstatt's 
fipl'uring  is  the  result  of  such  a  complete  separation  of  the 
constituents  and  perfect  crystallisation  as  can  occur  only 
when  the  process  takes  place  slowly  and  gradually.  They 
appear  to  mc  to  show  that  meteoric  iron  was  kept  for  a 
long  time  at  a  heat  just  below  the  point  of  fusion,  and  that 
we  should  be  by  no  means  justified  in  concluding  that 
it  was  not  previously  melted.  Similar  principles  arc 
applicable  in  the  case  of  the  iron  masses  found  in  Disco, 
ana  it  by  no  means  follows  that  they  are  meteoric  be- 
canse  they  show  the  Widmaastatf s  figurine;  Uifleroace 
in  the  rate  of  cooling  would  serve  very  well  to  explain  the 
difference  in  the  structure  of  some  meteoric  iron,  which  do 
not  differ  in  chemical  composition  ;  but,  as  far  as  the 
general  structure  is  concerned,  1  think  that  we  arc  quite  at 
liberty  to  conclude  that  all  may  have  bct-n  melted,  if  this 
will  better  explain  other  phcnnniena.  On  this  supposi- 
tion we  may  account  for  the  separation  of  the  iron  from 
the  stony  meteorites,  since  under  conditions  which  brought 
into  play  only  a  moderate  sravitative  force,  the  melted 
iron  would  subside  through  the  melted  stone,  as  happens 
in  our  furnaces ;  whilst  at  the  same  time,  as  shown  m  my 
paper  read  at  the  meeting  of  the  British  Association  in 
1864,  where  the  separating  force  of  grsritatiim  was  small, 
they  might  remain  mixed  together,  as  in  the  Patlas  iron, 
and  others  of  that  type. 

In  conclusion  I  would  say  that  though  from  want  of 
adequate  material  for  investigation  I  feel  that  what  I 
have  so  far  done  is  very  incotnplete,  yet  I  think  that  the 
facts  I  have  desciibed  wii;,  at  all  cver/.s,  serve  to  prove 
that  the  method  of  study  employed  cannot  fail  to  yield 
most  val'jable  results,  and  to  throw  much  light  on  many 
problems  of  great  interest  and  importance  in  several  dif- 
wrent  bnnchcs  of  sdence 


MENDELEErS  RESEARCHES  ON 

MARIOTTE'S  LAW^ 

I7KOM  researches  on  ihr  i'.<  ;.iit  5>i.in  <>f  the  niercary  results  the 
■*•  possihility  of  nitrtxiuciiiij  a  [ireci-e  conectiini  rt'hlive  to  the 
volume  of  yas  ctjiilaincd  between  the  surface  ol  ('  c  mercury 
and  the  huruuiUal  plane  which  touches  the  lumiuit  of  the 
uieni«cu$.    In  all  i:iy  researches  I  Introduce  csch  daeacoT* 

rcction  relative  to  llna  vulunie. 

'I'lie  volume  of  the  reservoir  which  ^:flnt.'^in^  the  mercury  anil 
the  gas  under  various  pressures  undergoes  two  kiniU  of  varia- 
tions ;  first,  Iho'c  which  arc  due  to  the  difference  littvveen  the 
pressures  which  act  on  the  two  sides  of  the  vessel,  and  second, 
those  which  <lc]>i  nd  on  liiiTcrcnccs  in  the  volume  of  mercury.  The 
compressibility  of  the  reservoirs  cmplnyc<l  in  the  researches  has 
been  always  dclcrininctl  by  experiment,  .im:  their  change  of 
volume  produced  by  the  introduction  of  mercury  can  be  de- 
termined by  surrounding  the  vessel  fille<l  with  morcury  try 
another  filled  with  the  same  material.  When  the  lu  i^;!  ;  ni  the 
two  vessels  is  the  same,  the  capacity  of  the  vcs  cl  i,  1;...;  uhich 
exists  at  the  time  of  equality  of  pressure  ou  the  cxicinil  and 
internal  surf.'xces  of  the  vessel.  If  we  empty  a  i)art  of  the 
external  vessel  the  cati.icily  of  the  vciiel  changes  in  the  same 
manner  as  when  we  fill  or  whtn  we  enii  ly  tlie  vessel.  Ilxpert- 
ment-.  of  this  kind  have  shown  the  possil  ilily  of  determining  the 
changes  of  capacity  depending  011  the  <ju:iiii  :'  v  o'  mercury.  The 
relative  corrections  luve  in  each  case  been  nUruduccd  mto  thp 
calculatirin.':. 

All  the  practical  side  of  the  sub)ctt — the  desiccation  of  the 
gas,  the  complete  abstraction  of  the  remains  of  the  gas  from  the 
apparatus  the  hermclical  junction  of  the  parts  of  the  apparatus 
hysMsas  of  mastic  and  mercuiy  stop*valTCih  theauaasof  nnio« 
'  CoBttmied  from  p.  4S7- 


I  taining  the  pa-"es  and  the  nicrciiry  ,nt  a  conFtant  temperature,  the 
calibration  ot  the  tul  cs,  and  a  number  of  other  dct.nh  h  we  had  to 
be  elatiorate<l  more  or  Icfs  anew.  All  this  will  he  found 
descnl)ed  in  my  work  "On  the  Elasticity  of  (Li-cs,"  I  have 
published  thi.s  work  only  in  Kussiai;,  not  having  means  &ufii- 
cicnt  to  publish  a  translation  of  a  work  so  voluminous,  and 
desiring;  to  conf  rm  to  the  custom  existing  among  smaiiti  of  all 
countries  of  descnbing  their  lalxiurs  in  their  mother-tongue,  in 
order  to  present  to  the  scitiitific  literature  of  the  country  when 
they  live  and  work  a  gift  in  proporti'iii  to  their  powers. 

My  desire  was  to  investigate  the  >ubjcct  in  its  nii'iu'i-st  dct.i'U  in 
order  to  eliminate  every  p  )s-ibiliiy  ofdoMb^  a>  Jo  the  caasf  ->  which 
determine  the  deviations  o'^serve  I  from  the  1! oyle-Marioite  I.aw, 
I  know  that  that  law  is  firmly  established,  and  I  believe  it  will 
remain  .so.  Xoi  less  great  is  the  Certainty  in  the  mind  that  rare- 
lied  gasts  .ip[)roach  the  perfect  state.  That  certainty  I  hid  also 
on  commencinj;  niy  cx]>critnents.  It  was  nccc  s  iry  then  tode^er- 
mine  as  completely  as  possible  all  the  circam-.!aiiccs  which 
depend  the  facts  contrary  to  the  opinion  generally  held.  Thi-  is 
why  I  have  modilieil  the  apparatus,  improved  the  method-,  and 
employed  in  this  work  more  than  tli-ec  years  without  inltr- 
ruptioii.  Now  so  far  as  regatd.s  low  pressures  Ilje  work  is 
fmislicd,  atid  1  have  obtained  definitely  certain  pcoob  of  the 
rigorous  accuracy  of  my  fir»t  observation*. 

The  etptriiucnt-;  which  I  have  made  with  KirpitchofT  have 
proved  tlut  xx-A  only  for  .nr.  but  also  f  ir  hydrogen,  and  even  for 
c»rl)onic  acid,  the  deviaiii  n;  an^  p  >  i  i  .c  when  the  gas  is  sub- 
jected to  a  very  small  jircssurc  ;  it  is  fouuil,  moreover,  that  these 
deviations  iiic  rr  nsc  in  prop  irtion  to  the  v  .tia;ioii  1  loni  the  normal 
pressure.  1  he  same  th  ng  h.is  brcn  found  in  .-x  new  series  of 
experiments  un  lert.iken  by  mc  with  M.  1  lemilian.  The  experi- 
ments are  described  in  tf  mc  ii.  i)l  my  work  on  the  "  Llasticity 
of  Gases,"  which  I  have  just  ]>uhlishc  l,  .V  brief  extract  on  this 
subject  IS  published  in  tlic  .ir.ti.  ./,■  (/'I;/';;-  tt  (i(  Phviijut, 
October,  1S7').  I  shall  ijuotc  only  the  results  o'.itained  by  US 
from  the  experiments  made  in  iS"^  an>I  in  the  begionin;:;  of 
1876. 

Into  a  new  ap])aratus  we  have  introduced  several  faitlier  im- 
provement.s,  of  which  the  chief  aic  :-  (1)  1  he  baromatijineter, 
the  metre,  and  the  reservoir,  containin.;  the  gas  and  the  mercury, 
li.we  been  placed  in  the  same  b.ath  full  of  water  ;  (2i  We  have 
succeeded  in  pro'lucing  .a  complete  vacuum  in  the  barometric 
chamber  ;  (3)  The  baih  was  n  aintaincd  .it  an  almost  uniform 
temperature  liy  means  of  an  agitator,  and  the  small  difTrrences 
in  the  temperatures  of  the  varous  layers  have  ticcn  dclc  rnKued 
by  a  ditTereatiat  thermometer  ;  <4)  The  junction  between  the 
air  reservoir  and  the  baromauometer  has  Ijcen  m.i  Je,  not  only 
without  the  aid  of  a  tap,  bat  also  without  the  use  o:  mastic* 
Thus  the  gas  was  surrounded  only  liy  the  glass  and  the  mercury. 
Wc  shall  confine  ourselves  to  a  sumiii;-.ry  of  the  results  of  our 
experiments,  m.ade  between  650  and  20  nullinwtfin'  pmsun^ 
with  four  gases  -  H,  air,  CC)-,  and  .SO-. 

1.  If,  starting  with  a  certain  small  pressure,  we  arrive  at  pres- 
sures smaller  stdl,  we  fuid  for  all  gases  positive  deviations,  vt2., 

- > o;  the  WOKM,  then,  are  in  tins  case  kss  oonpiessed 

than  Mariotte's  Law  re<|'.:ires.  Simihr  deviations  were  also 
observed  for  hydrogen  by  M.  Kegnaolt  between  i  and  30  a'lno- 
spheres  .md  M.  Nattcrcr  far  all  gaass  between  100  and  3,000 

atinospSieres. 

2.  Under  small  pressures  .and  for  all  gases,  the  vahui  of  the 
positive  deviations,       the  numerical  quantity  (or  magnitude) 

iacRiass  when  the  iaitUpMSsuediniaishea.  Tha«, 

for  enunplcv  for  hydrogen  at  400iniUimatrei— 

^^^i^s-i-owoooa, 
df 

and  at  I20  miUinietn*— 

£.0*!^  -  +  o  ooooia 

3.  For  gases  Hke  CO^nd  SO*  we  fiad  near  the  atnias|iherie 

pressure,  negative  deviations  ;  c.  j.,  for  CO',  /„  =  635,  pi  ~  VOO, 
t„v^  =  ic^ooo,  /», :',  -  10,029  ;  but,  under Ics-s  pretsuiei still,  the 
deviations  become  positive  even  for  CO^ and  SO'.  For  example^ 
for  CO',  /„  -  190,  />,  -  64,  /,  -  32,  =  10,000,  /,  J'l  = 

9.996»  ft^  =  9.983 ;  for  SO»  A  ^  190,  A  =  60^      «  aa, 
=  10,000,  /,  r,  =  10,010,  /,r  ,  -  9,996. 

4.  The  existence  of  positive  and  negative  deviations  for  the 

'  To  attain  this  end  the  gas-vrssel  and  the  branch  of  the  UiromaasincteT 
am  aoMMMl  tQiMhw  bgr  a  capittwy  laha  BMla  af  a  aiivl*  pitM. 
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same  gat,  observed  by  nttns  of  ilie  saine  apparatus,  accor.ling 
to  the  amount  of  prtssurr,  and  the  conforn'i'y  in  the  vatioui 
scries  of  experiments,  prove  ihat  ihc  lesulM  obtained  do  not 
depend  OA  Vtf  Constant  errors  in  the  flMthods  employed,  but 
that  the/  we  really  caused  by  the  nature  end  the  easentiel 
qnalhkt  of  tfic  gases  investigated. 

5.  The  variations  from  Muiotle'a  Law  under  veqr  weak 
pressures  being  very  sirall,  it  ii  ncoemty,  in  determiaiiw  fhem, 
to  make  the  reading  of  the  preaniras,  the  Tolumct^  snd  IM  t«tt* 
pentuRs  (absolute  /  =  273°)  with  a  pnciiian  of  tifO>ttevtnidtln 
of  these  total  valnei ;  thus, if -  0100  m.,  /|  •  O'looa., 
and  V,  s  3,500  gr.,  =  5,000  gr.  of  otttceiy  (/  «  ao),  it 
will  be  oeoeHary  to  detennine  tb«  pRHWes  with  a  pncuion  of 
ovt  am.,  the  volumes  to  o't  gr.  of  mercniy,  nd  the  tempera- 
tares  to  ox>i  of  a  degree* 

The  results  will  be  doubtfU  if  the  piecisioB  is  lcssi.i  Thus  it 
isCannd  that  mtultr  a  etrtam  «*wff  fratitrt  tfiv fmmt foti^ 
deoi^tms  from  Mari&tt^M  Itm;  uvea  gssss  like  mlpbDRms  edd 
and  caiboide  add,  wUdi  ond«r  Hgb  ptessons  dMnr  eonsider. 
able  negative  deviations.  It  b  flitsMDe  «th  av.  M.  Regnault 
commenced  Ids  researches  wltb  pressures  wUdi  acceded  that 
oC  the  atmospben^  and  obtaiiiHlniq^n  donations. 

In  1874 1  eflected  with  ail  tbe  caie  possibla  the  determioa- 
tioQ  of  IM  deviations  far  air  nnder  piessnrcs  of  firom  650  to 
3,000  mUbnetMS,  and  towards  tbe  end  of  1875  ai>d  in  tbe  begin- 
nii^  of  1876k  ia  a  special  ^iparatna  provided  with  compound 
manometrn,  I  repeated  tbe  same  eapewneH  widi  M.  no);usski 
fior  presnrcs  Awn  700  to  3,000  BtiUimelm  wkb  idr,  hydrt^eo, 
and  carbonic  add.  These  researdtca  proved  the  ligorona  accu- 
rsqr  of  M.  Remanh's  oondnaioBS.  Air  and  carbonic  add  were 
found  to  be snqeet  under  thetepMsmrei  to  nr^atlvc  deviations, 
greater  far  carbonie  add  than  ior  idr;  and  hydrogen,  for  these 
saoM  pressuics^  was  feond  to  present  positive  deviaklonB,  At 
preaent  we  ate  coolianlag  the  same  kind  of  experiments  for 
preasnres  of  more  thn  three  neins, 

Tbui  hydrogen,  under  aD  pessiiies,  ODnniMocing  with  zero 
and  endli^  with  a  pressure  infinitdf  gieal^  nescals  throi^hont 
posbive  deviations ;  at  no  presnre  does  it  fallow  Boyle's  Law 
(^oratnly,  and  it  never  preseatamcgatife  deviations.  Incrc3<i-rd 
pressures  alwafs  give  a  greater  vohiaw  than  what  might  be 
tnpectcd  aoeovdiqg  to  the  variation  of  tbe  pressures.  Air  under 
pNssuies  len  tbaa  Coo  millimetres  also  presents  podtive  devi- 
atioas  ;  but  Uder  pieesures  greater  than  that  of  the  atmosphere 
ksdevtsticnu  become  negative,  and  under  pressures  which  exceed 
too  atmospheres  its  cumpreesibiliqr  again  becomes  positive. 
Consequently  for  this  gas  there  aira  taro  pressures  at  which  it 
follows  liafii%  Lam  ;  the  one  is  very  nearly  that  of  tbe  atmo- 
sphere,  the  otiier  Ues  between  30  and  too  atmosplieres.  These 
premues,  nnder  which  the  changes  of  the  sign  of  comprcstibility 
occur,  will  be  diflerent  for  cartMnic  add  ;  viz.,  under  pres»ures 
leas  than  that  of  tbe  atmosphere  the  change  of  .sign  is  found  at 
nearly  200  millimetres,  and  for  higher  prcisuies  it  commences 
near  that  which  corresponds  to  70  metres  of  mercury,  if  we 
base  onr  researches  on  this  point  on  tbe  olMcrvations  of  Dr. 
Andrears  on  the  compressibiliiy  of  carbonic  add  gas  for  tempe- 
ratures above  31*.  For  lower  temperatures  this  point  mil  probably 
corre.'ipond  to  the  passage  of  carlxmic  add  into  the  liquid  state. 
Consequently  wiih  a  change  oi  temperature  the  pressure  at  which 
tbe  change  ol  sign  of  compressibility  occurs,  changes  also.  For 
sulphurous  acid  ihc  sign  of  compressibility  under  pressures  lower 
than  that  of  the  atmosphere  changes  at  about  forty  millimetres  of 
pressure.  But  even  this  gas,  so  easily  liqueliable,  under  low 
pressures,  iiss  always  a  positive  compressibility.  There  is  not 
then,  and  there  cannot  be,  a  gas  which  is  rigorously  subject  to 
Mariolte's  Law  under  small  prcs>ures. 

The  idea  of  an  absolute  gas  belongs,  then,  to  the  number  of 
fictions  which  find  no  confirmation  in  facts.  \Vc  cannot,  then, 
suppose  tlut  with  the  decrease  of  density  or  with  the  increase  of  the 
vis  i-iiu:  of  gaseous  molecalea,  gases  approach  a  .state  in  which 
they  follow  Boyle's  Iaw.  Then  (the  density  diminishing,  the 
velocity  of  the  molecules  increasing,  that  is  to  say,  the  pressure 
dimiaisliing,  the  temperature  increasing,  and  the  molecular  weight 
dinunshing)  they  all  tend  towards  another  state  characttrlscd  by 

the  expression  '^^^''  ^  >  o;  i.e.,  they  are  assimilated  to  solid 
and  liquid  bodies,  when  the  condensation  reaches  lis  limit.  We 

»  It  hbjr  the«c  ciu^r^  thai  want  of  conformity  in  the  erp«riiiienU  of 
S3lje<lrOni  is  sullkicntlv  ctpl.iinrd  (/'.vt'  .  .A(ril  and  May,  1874; 

Me  a'w  the  /it,/'.'  /".li.i,/.  it\-  v  .  ./■• .  ./.  !.-y-.:-  i  xii  ,  p.  4&4,  and 
BrrithU  drr  tiettuhcH  chrm.  Gfifli.,  t-  vui.,p.  1,339:  I-  Till.,  pp.  576 and 

74g)^aB4af  VL  itia^at  v:tm^  Xtndiu,  AjiU  ly, 


'  muu  1>elieve  that  there  is  a  limit  of  condensation  and  a  lim't  of 
larclaction.  If  we  tskc,  in  fact,  amass  of  non-vola<i!e  liquid, 
and  if  we  submit  it  to  pressures  infinitely  great  and  inlinitely 
small,  we  shall  see  it  change  volume ;  but  in  the  two  case*,  we 
shall  have  finite  volumen,  capable  of  measurement,  and  even 
dilfcring  little  for  one  and  the  same  body.  It  is  tbe  same  with 
gases,  if  we  admit  that  for  pressures  approaching  cero^  gases  con- 
tract according  to  the  same  law  as  that  which  wt  can  deduce 
from  our  compreasioa  experioMnts  under  pressures  k«i  than 
that  of  Iheatmosphere^  or  as  hydrogen  contracts.  Under  great 
piesenre^  or  under  pressures  exceuively  small,  every  gas 
resembles  a  solid  or  liqdd  body,  and  pouesscs  t«-o  limits  of 
compressibility,  The  volumes  wbidi  cmrespond  to  these  limits 
are  very  diflntnt,  but  then  is  always  ressan  for  bdieving  that 
theycidst 

Witibant  lanncbing  into  bypotheaes  to  explain  these  limit 
vohnnea  fsndi,  ,  as  the  titppodtioa  that  molecules  in  them- 
selves  possess  volome),  I  win  confine  myself  to  the  question  ot 
tbe  mutter  of  cdestfad  space.  What  b  the  luminous  ether  ?  One 
of  two  things — citber  an  elastic  independent  matter,  tui  gttttrit, 
or  tbe  gas  of  the  atmospberes  of  celestial  bodies  considerably 
nrnfied.  In  latter  case  it  b  nectssaiy  to  admit  tbe  abicnoe 
of  limits  in  the  atmospheres  and  a  coaMcnsation  of  ihe  ether 
greater  and  greater  in  proportion  as  we  appnMwb  a  celestial  body 
(vun  or  plsnetK  There  are  many  aigumenis  for  and  anbut 
both  hypotheses.  On  tbe  one  band,  spectrum  aaalysia  bus  us 
to  condud*  that  the  material  of  all  heavenly  bodies  is  ideatioit  t 
on  die  other  band,  it  proves  the  dlvenity  of  the  compodtloa  of 
atmospheres.  This  w  why  we  abstain  fraoi  solving  the  ques* 
ti«n  in  its  essence.  But  spcctnm  analysis  does  not  speak  less 
in  favour  of  the  former  bypotbeeie,  becnnse  it  shows  the  diversity 
of  compositioa  of  oar  tencstrial  atmoapbcR  from  that  of  many 
of  tbe  other  odaadalboifiea  In  tbe  researches  on  tbe  resistance 
of  celcstiat  matlcr  to  tbe  movoBCBt  of  tbe  pbmeti^  theio 
appears  also  to  be  ft  oonfirmatioB  of  tbe  farmer  of  these  tsm  by* 
potheses,  for  ntltber  pbutets  nor  oomets  show  any  dindmtfion  in 
the  excentridty  oi  tbeir  orbits,  wlueh  wonid  be  an  inevitabk 
consequence  of  motion  bi  a  rarefied  medium,  as  has  been  ob- 
served in  the  case  oCEadc^s  comet  Exact  bwcsticalions  on  tbe 
mofument  of  that  coenct,  repeated  In  recent  times  byM.  von  Asteo, 
the  Pulkowa  astronomer,  show  cleariy  the  advances  towards  the 
sun  at  perihelion,  although  in  the  beginning  M.  von  Asteabad  nvt 
notiflcatbrak  Bat  that  comet  at  perihelion  was  found  only  at 
one-third  of  th*  dietancu  whidt  snarat ei  tbe  sua  from  tbe  earth, 
i.e.,  it  was  aeaier  to  tbe  tun  than  Mercaiy.  It  is  possible 
that  it  pasted  near  to  the  ttnriu  of  tbe  solar  atmosphere, 
Faye's  comet,  as  is  known,  does  not  present  these  some  diveiei* 
lies,  but  its  peribdie  dhtanea  is  nbont  I'M*  that  of  Eadu^a 
coaiet  bdng  only  about  cm  ;  it  cnoeeda  it  tbca  so  maA 
that  their  comparison  wonldoiily  serve  to  coafirai  tbe  l^po* 
thesis  of  a  stdar  atmosphere.  If  w«  adadt  a  limit  for  tbe  atmo* 
sphcics,  we  must  expect  fai  gases,  for  small  pressnres,  exactly 
that  kind  of  variatMO  fiom  BayWa  Law  which  I  observed  in 
rarefied  gases. 

To  prove  that  gases  under  very  small  pressure^  as  well  as  Wider 
very  considerable  pressures,  vary  from  tne  Boyle*llanriotte  Lawts 
by  no  means  tbe  same  as  to  deny  t  he  truth  ol  that  law  ;  I  fed  that  I 
ought  to  state  this  most  ex(  licitiy.  For  a  kM  time  the  law  of 
gravitation  could  not  be  made  to  accoid  udth  the  peitnrbatioas ; 
fatterly  these  perturbations  have  pnmad  tbe  best  contrmathai  of 
the  laws  of  gravitation.  In  the  pnaent  case  it  may  be  the  same. 
There  are  three  laws  for  gases :  that  of  Boyle  and  Marriotl% 
/!■  -const.  ;  tha'  of  day  Lu«ac,       -  t  j  (l  +0  /)  ;  :vn  1  Mi, it  <  I 

Ainiitrc  and  Gerland  --^    -  const  (a  being  the  molecular 
tn 

weight,  and  m  the  mass).  Their  emembtt  is  expressed  for  all 
gases  in  geaeial  by  the  equation  — 

=  S45  (273  +  /)  m, 
wherea  is  tbe  atonde  weight  (//  ■>  /  the  pressure  fai  kilo- 
grams per  square  metre,  v  the  volume  in  cubic  metres,  m  the 
weight  in  kUoerams,  /  the  centigrade  temperature.  This  is, 
however,  only  a  i\xiX  approximation.  In  the  second  member  of  the 
equation  there  must  be  additional  termt  which  exprcs^  a  function  of 
/  and  of  a,  very  sma'l  for  the  ordinary  mean  values  of  ^,  and  which 
t.ccome  of  a  seruible  magnitude  only  when  p  is  very  small  or  very 
great.  To  find  this  function  is  a  question  of  the  future,  and 
demands  the  labours  of  a  great  number  of  investigators.  My 
ana  is  to  be  able  to  furnish  sooae  experimental  data  which  will 
permit  of  jud^ag  of  the  ftini  of  that  fancUoa.  This  work 
reqnfacs  many  atw  pwcesis%  Beasnttag  appontns  of  a  high 
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^  !  of  pndiioB,  many  varied  arrangements  as  well  as  expe- 
litaetd  nmUuMc  That  idea  has  secured  me  the  prntcction  of 
His  bnpcrial  Highness  the  Grind  Duke  Constantine  and  the 
aappOft  of  the  Imperial  Rusaian  Technical  Society. 

Ifbu  ooodiHle  thii  comanmication  which  I  hiave  the  honour 
to  toid  yov.   The  icMsrcfaei  on  the  co-efBdoiti  of  dilatation  of 

Ktaldldr  gtBCnl  feitores  confirm  the  accnracy  of  the  dednc* 
drawn  fram  the  observations  on  compressibility.  But  that 
Wttket  it  in  process  of  elaboration,  and  only  a  part  of  the 
WMtrfhf  I  luks  been  completed.  Consequently  I  abstain  from 
cxpOBading  alt  lh«  details  of  the  subject.  I  shall  only  remark 
that  the  tme  eoefficient  of  dilatation  of  air  under  constant  pre*- 
!  and  with  variable  volume  is  found  to  Iw  greater  for  pressures 
r  to  atmospheiic  prcswre  than  the  number  cenemlly  accepted, 
-notably  from  the  meaTchcs  which  I  have  made  with  M.  Kalan- 
der,  it  is  equal  to  0*003683  ff  we  take  loC'  C  ax  the  temperature 
of  boiling  water  undvr  an  atmospheric  pressure  of  760  mm.  in 
latitude  4$*. 

If  you  do  not  find  devoid  of  interest  nore  am]>1e  details  on  this 
•abject,  as  also  on  the  dMermiftathm  of  the  wciglit  of  a  litre  of 
•ir,  I  iIibU  have  the  createst  pleasure  in  explaining  to  the 
Eiwlish  pabiic  iktaofi  your  interesting  journal  the  essential 
pomt*  of  the  leacasdwa  mde  on  tliis  aabject  in  my  labontoiy. 

St.  PMenibnrgi  January  i  Dt  MBUDBUtiP 


OUR  ASTRONOMICAL  COLUMN 
BlNAHY  Stars.— Frt<m  one  of  Ilie  very  eafefol  and  complete 
invcstigatir-rs  (.n  the  oihil^  <if  the  revolving  double  ?!.Trs.  I  v 
which  Dr.  Dobcrck  is  so  grcaily  contiibuting  to  our  knowlcd);e 
of  tlie  notions  of  these  interesting  objcdl^  we  have  an  orbit  of 
I  Soonpil  wliidi  ia  ivofaoUy  a  veiy  sear  appniximatioo  to  the 


We baw called  the  star  by  what  appe.m  to  l>e  its  correct 
deflation,  (  Scoq>ii,  but  few  stars  have  been  subjected  to 
more  varied  nomenclature  than  the  one  in  question.  In  Dr. 
Dobeick'a  paper,  ])ublishcd  in  No.  2,121  of  ^3ait  Attronomischt 
NatknthUn,  in  all  probability  through  one  of  the  typographical 
errors  which  have  of  late  so  much  divfigured  this  pericKjicil,  the 
star  is  styled  ^  Librae.  It  has  been  previously  very  commonly 
lettered  (  Librse,  and  it  is  51  Libr.-e  of  Flamsteed ;  Seoclii,  in 
Atlrtm.  NmA.,  No.  calls  it  /  Xlbise^  thoiiigh  we  «ic 

ignonmt  npon  what  precedent. 

Dr.  Doberck's  elements  are  those  of  a  very  nearly  circular 
orbit,  and  it  may  he  remembered  that  some  thirty  years  since 
MsUUer  gave  elements  for  drcttlar  motion  with  a  period  of  revo- 
Intioa  of  about  IQ^  years.  In  Aslron.  Nock^  No.  i,68j,  I>r. 
Thide  gave  the  rfndts  of  •  very  complete  discnsrion  of  the 
measures  up  to  in  which  he  has  assumed  thnt  Sir  W. 

Ilcrschel's  angle  on  the  night  of  his  discovery  of  the  duplicity  of 
the  star  lias  been  registered  correctly,  though  a  doubt  has  been 
entertaioed  npon  this  point.  He  thus  arrives  at  •  highly  excen- 
trical  eWptic  eiliit  wiUi  a  period  of  a  little  over  forty-nine  years. 
It  ihoiild  be  remarked  that  from  the  r.cir  ipproach  of  the  mag- 
nitudes gf  the  components  forming  the  double  star  {  Scorpii  (it 
is  more  correctly  a  triple  stai^  an  error  of  180*  in  the  OMOrared 
angle  of  position  is     no  neaoa  an  inpiolnUe  cMk 

Dr.  Debcrdt  aanunea  that  Sir  W.  HeisdielV  angle  of  1782 
requires  this  correction,  and  deduces  nii  orbit  in  which  the  period 
of  revolution  is  nearly  twice  that  of  1  hide,  and  which  therefore 
appro.-iches  the  )>cri()d  ofig^oally  lidgnfd  by  Miidler.  His  ele- 
ments  are  as  follow 

Peri<oatran  passa(;e  i859-63. 
Node     ...     la*  IS'       Indin.iiion    ...    68' 42' 

Node  to  peri>astron  on  orbit    8<>  ' 16' 

Eccentricity         ...       ...       ...       ..  00768 

Heroi-anis  major   ...        ...        ...       ...      i' -26 

kevulution  ...        ...        ...  95*90  years. 

A  full  comparison  with  the  measares  up  to  the  present  time, 
appears  in  the  W<«rMMMijr<iw  iWK^rMAis. 

fa  tbe  saaM  onaber  Dr.  Dobcrck  gives  first  elements  of  that 
cmeedingjiy  diOcalt  oliject  y  Ceaooae  Borealis,  in  which  tbe 


period  of  icvoktioo  ia  95I  yeaiSi  and  the  peri>sstra«i  passage 
r843'7.  The  distance  ealodated  ftom  tidt  oiUt  is  still  under 

two-tentlis  of  a  second,  but  it  will  increase,  until  towards  the 
end  of  the  first  decade  of  the  next  century  the  compooents^ 
according  to  Dr.  Ddfaodc'a  caloJatioo,  will  be  a^aialcd  by 

more  than  o"  -8. 

The  Annular  Eri.ifsr.  of  the  Si  v,  1737,  March  i.— 
Prof.  Grant,  in  his  "  History  of  Physical  Astronomy,"  mentions 
this  eclipse  as  the  first  annular  one  of  which  we  have  any  detailed 
aeooont.  This  ph.ise  passed  over  Edinburgh,  where  it  was  ob> 
served  by  Maclaurin,  the  well-known  mathematician,  by  Short, 
the  oiitician,  Lord  Al)ert3our,  and  othen.  The  times  were 
determined  by  Maclaurin  by  a  pendulum  dock  of  Graham's, 
and  he  was  also  famished  with  a  meridian  instnuncnt  by  the 
same  maker,  with  the  aid  of  which  the  clock  was  rated  by  Short 
for  "  a  long  tiir.e  bc'^  ri  rmd  after  ihc  eclipse."  The  clock  i:  =  f  .'. 
by  Lord  Abcrdour,  who  was  lucatcd  in  Edinburgh  Castle,  was 
compared  with  Madaurin's  at  m^on  on  the  day  of  the  edipse, 
and  in  addition  signals  were  exchanged  between  tbe  Castle  and 
Madaurin's  station  at  tfie  cott^e.  Bodi  obsenets  detennined 
the  duration  of  the  annular  phase  to  have  been  5m.  4S>. 

The  following  elements  of  this  eclipse  have  l>een  deduced  from 
a  aimilar  system  of  computation  as  regards  the  moon's  place  to 
that  adopted  for  other  eclipses  to  wliich  reference  has  been  made 
front  time  to  time  in  this  eolimin,  a  aystcm  whidi  givca  lesulla 
for  the  tutal  !,ol.ir  eclipse  of  1715  agimeing  vcrf  doedy  wiUk 
observation!!  of  i-'lamstced  and  liallcj. 

G.M.T.  of  eonjuaction  in  R.  A.,  March    at  3h.  im.  31s. 

...  34«  35  3a"« 
38  50-9 


l^'^Va 

Moon's  hourly  motion  la  R.A. 

Sun's       „         „  „ 

Moon  s  decimation   

Sun's  ,.   

Moon  s  hourly  motion  in  decL 
Sun's        „  „ 
Moon's  horizontal  paraUax  ... 
Sun's         „  „ 
Moon's  tnie  fenu.diaflMter  ... 


2  20-3 

6  44  o-i  S. 

7  24  5  7  S. 
8  49-5  N. 
o  57*a  N. 

54  »9'> 

14  480 
16  77 

The  equation  of  time  w.\s  t2m.  ^oa.  subtr.ictivc  from  mas 
The  following  were  points  upon  the  central  line  by  tbe  above 


ID  10  W.  Lat  54  53  N.  I  Long.  4  1 1  W.  I jit.  56  35  N. 
7  26W.    „    55  4iN  |    ,.     o   4W.    ,,    57  36N. 

If  reduction  equations  are  founded  upon  a  direct  calculation 
for  Ediaboigh,  there  result  ibr  any  pkoe  not  liur  distant  :— 

Coaaisari6)09-ri-i|fiii].;n  /  4  [i  '7}oig)cr.s/.co«(£  -  51*  i''^) 

where  f  is  the  geocentrie  latittide  of  the  plaeci  Z  its  longitude 

fror:i  ("rrcenwich  +  if  K,  if  W,  and  /  is  expressed  in  Green- 
wich mean  time  ;  the  upper  sign  is  to  be  used  for  beginning  of 
annular  phase,  and  the  lower  for  the  eodtay.  Tbe  qnaatitics 
within  square  faiackela  are  logarithms. 

Tbe  calenlated  dtnation  of  annularity  at  Edinbwgh  is 
5m.  46*6$.,  diffennp  nnty  1 '4'.  from  th  -  <>bser\'.ition»  of  Mac- 
laurin and  Lord  Aberdour,  but  the  intitdle  uf  this  phase  is  given 
later  by  im.  5tS.  At  other  places  mentioned  in  Madaurin's 
memoir  on  this  edqisc^  published  in  the  PhU«$ophical  Tratuac- 
Hmt,  the  dnration  of  the  annulus  was  u  follows : — At  Alnwidc, 
2m.  O'!.  ;  at  Cronhy,  near  .\yr,  5ra.  54*.  ;  at  Montrose,  6m.  2"s.  ; 
and  at  St.  Andrew's,  6m.  i2s.  At  ALertleen,  which  was  very 
near  the  central  line,  the  atiHulus  was  formed  at  3h.  43m.  OS. 
local  mean  time,  and  continued  6m.  joa.  On  the  east  coast  of 
Scotland^  wboc  tbe  duration  of  ammAu  was  Icngei^  it  did  not 
exceed  An.  3$.  The  eclipse  is  not  givw  amuilar  at  Moipedi, 
thereia  agiccing  with  the  observation. 
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NOTES 

Thb  Swiney  Lectam  M  Geology  (free  to  the  public)  will  be 
ddivoed  this  year  et  tho  Royal  School  of  Mines,  Jermyn  Street, 
on  Moaday  esd  ThnndKy  eveatage  at  dght  P.M.,«coaMnciiein^' 

on  Monday,  April  9. 

As  we  bnvtt  already  itatad^  the  "  Venin  tiir  die  deuUche 
Noidpotaifiihrt,**  of  Bremen,  lias  been  converted  into  a  G«o> 
graphical  Society  (die  gr  i  i  '  M  ,  ',r  Gc<c!l-:baft  in  lirenicn) 
with  the  object  of  promolm,;  scientific  cxpl  .rinj;  expeditions 
generallyi  and  of  publishing  their  results.  Dr.  Finsch,  who  was 
aeat  oat  by  the  Veieu  lait  year  10  the  mouthi  of  the  Obi  along 
with  Dr.  Brdiin  and  Graf  Waldburg-Zetl,  is  now  bncily  engaged 
in  working;  out  the  ethnographical  anil  nitur-al  history  col- 
lections nind'-  during  the  ex^K'iliticii  ami  publishing  their 
resoltla  A  paper  of  Dr.  Finsch  on  tlic  new  1)ird5  discovered  on 
ttis  occasion  has  been  received  by  the  Zoolcigical  Society  of 
Laadon,  and  will  be  read  at  oae  of  their  aatticiatilieBeeiings. 

On  Friday,  April  13,  Mr.  W.  Spottiswoode  wfll  deliver  a 
lecture  at  the  Royal  Institution  oti  his  grcit  Induction  Coil, 
described  in  the  January  number  of  the  PhUatofhUtU  Ala^axxne 
and  in  the  March  number  of  the  NmilmA  Ctuktry,  The  Icc- 
tiue  will  tte  illttttnUed  with  aome  new  ezperiaMata  on  atntificd 
diachargea,  whidi  a  ooil  of  dua  cooraioas  power  has  for  th«  first 
tiote  rendncd  inrtctkable. 

TiiF.  T.ci|i^ic  puhli~hcr,  ("mnthcr,  has  issued  the  first  part  of  a 
new  juutnal,  AV  wi'/,  spvecially  devoted  to  the  furtherance  of  the 
development  doctjine,  unilcr  the  C'Jitorship  of  Caspari,  Jitgcr, 
and  Kfuise,  with  the  ajaislance  of  Darwin,  Uaeckcl,  and  other 
cniBent  worken  io  the  OarwHuan  field.  Wa  ahaU  ^ve  a 
delaflad  aedoeof  thefintpaitiiiaii«arlyinialjer. 

Prof.  Syi.vestir  seems  to  have  become  quite  naturalted  in 
the  United  State?,  if  we  roay  judj^e  from  the  fact  that  be  was 
one  of  the  speakers  at  the  celebratiou  of  \Vas!jingt(>n's  birthday 
at  the  Johns  Hopkins  University,  where,  as  our  readers  know,  he 
la  Prafeasor  of  Matfienatics.  Pn>f.  Sylvcater  spoke  of  his  work 
and  of  his  satisfaction  with  his  new  relations,  as  also  on  some 
points  of  general  in'erest  He  maintains  that  it  is  a  mistake  to 
divorce  te.ichipf;  and  research,  i'lusl rating  the  advant.iL^c  of  their 
niion  in  his  own  case  by  the  fact  that  in  the  act  of  teaching, 
important  fields  for  research  have  been  suggested  to  him. 
Kcoentlyt  for  example,  at  the  University  in  Baltimore,  the  {>er- 
aiitenee  of  a  student  in  his  desire  to  study  the  new  algebra  has 
led  Prof.  Sylvtstii  I  u'i  "  a  r.  -'  iich  of  fascinating  interest," 
from  which  he  hopes  fur  great  results,  lie  has  reason  "  to  think 
(hat  the  taite  for  mathematical  study,  even  hi  its  s«t  abatmet 
form,  is  mnch  more  widely  diflnsed  than  is  generally  snpposed  " 
in  the  United  States.    Prof.  Sylvester,  the  Naiifn  tells  us, 


SI>ok  ( 


dci;il)le  icniilli  an  i  with  dcrp  (echng  on  the 


catrangemeot  between  the  two  great  branches  of  the  Anglo- 
teoQ  nee  ctMMd  by  the  eadarfvcb  eederiaMfaal  poBeyof  the 

English  Universities  in  former  years.  *•  Their  work  it  is  that  a 
separation  deeper  and  a  chasm  mire  difftcult  to  fill  up  lias  been 
created  between  the  two  most  free  and  powerful  nations  in  the 
world — England  and  Amcnca— than  any  due  to  political  caases, 
preteat  or  peat."  Why  la  it,  he  faaqniied.  Hut  the  flower  of 
American  youth  do  not  resort  for  their  nwatal  impolse  and 
higher  education  to  Oxford  and  Cambridge,  instead  of  to  Berlin, 
Leipzig,  Jena,  or  lleidellMrri;  ?  "  It  is  bccaii!^e  there  they  are 
welcomed,  to  whatever  religious  communion  they  are  attached  or 
vaattadied,  withoat  qacatton  and  without  distinethm.  It  is 
beeaaae  there  they  can  rest  on  the  bosom  of  a  common  mother, 
who  show^  kindness  to  all  and  favour  to  none.  .  .  I  have  been 
struck,  almost  Irum  the  first  hour  of  my  landing  on  these  shores 
by  the  mamfestations  I  have  everywhere  witaeased  of  the  dose 
inteBecttial  sympatlqr^  which  eadata  lUaMtt  Aaeska  and 


Germany.  It  is  German  books  that  are  read,  it  is  German 
authors  who  are  qnoted,  German  opinSoa  on  all  matters  of  sdenoe 
and  learning  that  is  appealed  to ;  and  as  regards  community  of 

work  and  infclli'ctiiil  lies,  I  do  not  think  it  at  all  i.-\'r  ivi(;ant  to 
as'^rt  that  Germany  and  America  belong  to  one  hemisphere,  and 
we  in  England  to  another."  If  our  universities  are  to  blame  for 
this  state  of  tUagi^  they  have  much  to  aaewer  ficir  j  and  it  is 
therefeie  some  relief  to  know  0iat  the  New  York  Nittimt 
accounts  for  it  by  the  di-sirc  of  Americnns  to  acquire  another 
language  in  the  country  where  it  is  spoken,  and  to  come  in 
contact  with  a  difevsal  eider  of  nriad,  however  little  snperior. 

Dr.  Klein,  extraordinary  professor  of  mineralogy  in  the 
Uaivcsai^  of  Heidelbeig,  has  accepted  an  ordinary  profesaoolup 
m  the  Urnmsi^  of  Gfitti^eB. 

Thb  Clothweidcea'  and  Bferchmt  Titjftam'  Companies  have 

each  contributed  one  handled  goineas  to  the  fund  being  raised 
by  the  Chemical  Society  Ibr  the  promotion  of  chemical  research. 

Tint  tmsteef  of  the  Johnson  Memoiia!  Prise  for  the  en* 

couragement  of  the  sttidy  of  a-stronomy  and  meteorology  pro- 
jiose  the  fallowing  subject  for  an  essay,  "  The  History  of  the 
Successive  .St.igcs  of  our  Knowledge  of  Ncbul.r-,  Nebulous 
Stars,  and  Star  clusters,  from  the  Time  of  Sir  William  HeiacfaeL" 
The  prize  is  open  to  all  members  of  the  Uaivenity  of  Oxford, 
and  consists  of  a  <^cM  medal  of  the  value  of  ten  guinea',  to- 
gether with  so  much  of  the  dividends  for  four  yeajrs  on  338/. 
KeJnced  AMHlItles  as  shall  remain  after  the  cost  of  the  flaedal 
and  otiier  eapeaaes  have  been  defrayed*  Candidates  aic  to  sand 
thehr  essays  to  the  registrar  of  the  University,  under  a  sealed 
cover  marked  "Joht  iin  Memorial  Prize  Ks.say,"  on  or  before 
March  31,  1S79,  each  candidate  concealing  his  name,  distin- 
guishing his  essay  by  a  motto,  and  «rn^<ing  at  tlM  Same  time 
his  name  sealed  up  under  cover  with  the  saaae  motto  written 
upon  it 

Ohb  or  more  minor  schotarshlps  ht  aatonl  idenee  will  be 

oflereil  by  I  »n'A  ninL^  College,  Cambridge,  during  the  present 
year.  The  jcholar-hips  range  in  value  from  40/.  to  70/.  per 
annum,  and  are  tenable  for  two  years,  or  until  the  holder  is 
elected  to  a  foundation  scholarship.  The  esamiaation  will  \x 
held  in  Downii^  College  on  June  5  and  the  three  following  days. 
The  subjects  of  examination  will  be  (l)  Chemistry,  theoretical 
and  practical;  (2)  Physics;  (3)  Comparative  Anatomy;  and 
(4)  Physiology.  Att  persons  are  eligible  to  theie  schohirdiips 
who  have  not  commenced  to  reside  in  the  University. 

On  March  7,  at  Gjesviir,  a  Norwqgbui  f£tiag  sUtion,  near 
the  North  Cape,  in  71'  la'  N.  hit,  the  nmtttordieriy  telegraph 
station  on  the  earth  was  opened. 

The  Co  It:  <'rs.!  .i^'/!.-  01  the  Quekett  (.'lub  takes  plaoe  (M  the 

13th  inst.,  -It  University  College,  Gower  ."street. 

Three  electric  eels  from  the  River  .\m.aron  have  tliis  week 
been  added  to  the  Westminster  Aquatium.  As  they  require  to 
be  kept  at  a  temperature  of  between  70^  and  80^  F.  it  needed 
some  ingenuity  to  bring  them  from  Liverpool,  where  they  were 
landed,  to  I-ondon.  I?y  placing  the  vessel  containin,;  them  on 
foot-warmers  and  telegraphing  on  for  changes  of  foot-warmers 
at  different  stations,  the  water  on  arriving  at  Westminster  was 
found  to  be  at  75*.  The  eels  are  lodged  in  a  tank  kept  warm 
by  a  steam  pipe  passing  nnder  the  shingle^  and  are  at  present  by 
t!:- allira-Mis.  These,  by  the  by,  are  waking  up  wi )niierfully 
in  activity,  and  ibc  attendants  have  now  to  keep  a  sharp  look- 

Wf.  are  cn.abled  to  st  Uc  that  the  intrciiing  nVOlbar  o( 
demands  for  space  in  the  Paris  International  Exhibition  has  led 
M.  Knau  idactaatly  to  give  «p.the,idaa  ofaaflHirisfaic  the  < 
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stniction  of  the  large  UifTard  Captive  Balloon  withio  the  pre- 
einct*  of  the  Exhibition  The  construction  will  take  place  tt 
■U  evcBls  either  oa  public  ground  lent  by  the  Govtnncat  or  on 
tome  private  vacant  i pace  at  a  small  dittanee  from  the  Champ  de 
Mar;.  The  preliminary'  technical  nrranRemenls  have  b«:n-ina<le 
l>y  M.  Gi<ranl.  The  lcnj;th  of  the  rope  will  be  about  600 
metres.  It  will  be  conical  ;  the  largest  end  dose  to  the  car  will 
be  S  centimetres  diameter,  the  iOMiUest  end  onlj  6.  The 
aicending  force,  when  loaded  wiAhalFait,  goide  vopea,  enpnrls, 
and  50  pastengers,  will  be  5  tons.  The?  weijjht  of  the  cable  will 
be  24  tons  when  fully  expended.  The  ascending  force  of  the 
hydrogen  filling  the  envelope  will  be  23  tons.  The  diameter  of 
the  balloon  will  be  34  metrei^  the  height  50  metres  from  the 
lower  part  of  the  car  to  the  upper  part  of  the  valvi^  end  the 
cn^ne  will  be  of  MO-home  power. 

The  supplementary  number,  51,  of  Petermann's /l/j/Mft/Mw^^/ 
contains  the  second  half  of  the  late  E.  Dc  PrujrsscD.ierc's  travels 
in  the  region  of  the  White  and  Itluc  Nile.  Tins  part  contains 
the  special  tcieniific  results  of  the  accomplished  traveller — 
meteordogical  observaliont,  barometiiral  altitude  obtenrailoat, 
river  measurements,  .vtronomical  observations,  irin 


.If'  Ml'  1"  1' 


of 

\  pact  iif  the  Jezlra,  bcNides  the  southern  h.ilf  of  the  m:i|  ,  tciii- 
slructcd  by  the  ciiilor,  Herr  Zocpprit/,  ami  a  i  Ijtc  of  vinic  of 
the  implements,  weapons,  utensils,  oroaments,  Ace,  used  by  the 
inhaUtaata  of  the  travelled 

At  the  meeting  of  the  dclcgatCI  of  the  I'rcnch  learned  socie- 
tiei  to  be  held  at  the  Sovbonne,  at  we  noticed  la»t  week,  M. 
Allnard,  the  director  of  the  Pny-de-DAme  Observatory,  will  pre- 
sent •  most  interest  ini;  jape  r.  .\  jelf-iejjistcring  barometer  lias 
been  kept  in  con-itant  operation  on  the  top  of  the  I'uy-dc-Dome, 
and  another  similar  instrument  was  observed  at  Clennunt-Ferrand 
during  the  tame  length  of  time.  The  dilTeieoce  of  pieuaie 
haa  ndcrgoBe  most  remarkable  vailations,  which  cancot  be 
■Oeomtcd  for  l  y  the  Laplace  law  f  .r  iktermining  tlic  .iMtu  Ics 
Iqreompating  barometers.  The  correclicns  of  temperature  will 
be  iliowa  to  be  <|ttite  iMnflSdeiit* 

Til F.  Scientific  Con^jress  of  France,  x  q  iito  tlislinct  organisa- 
tion, established  by  the  late  M.  de  Caumont,  will  hold  its  forty- 
^fd  lenlon  al  \  cr^aliic^,  fiom  May  171027.  A  number  of 
atlncdve  excursions  have  been  anwiged  with  the  bdp  of  the 
manidpd  Mtberilict,  end  dicre  will  be&fljcal  ecUbikloa. 

At  the  meetmg  ol  the  St  Feterrtmig  Society  ibr  the  Protec- 
tion of  Trade,  March  21,  the  maps  prepared  last  summer  by  M 
Orloll  (iurinn  his  journey  to  the  Ilaydaraksky  Gulf,  wereexhi- 
bii<d.  The  survey  and  levelling  were  made  from  the  Irtish,  up 
the  Shchuchjra  River,  and  aloqg  the  Baydaraka  River  to  the 
Baydarakslqr  GaU  Bodi  riven  areaavlgaUe  detieg  the  three 
mootha— June,  Jnly,  and  August. 

A  TOHSX  telegram  received  by  M.  Siderof  00  Mardi  iS^  from 
M.  Sehwaaenberg'ii  expedition,  announces  the  find,  on  the  banks 

of  the  Obi,  near  to  ti  c  Matiin>i:y  gold-w-x-ihiii^'s,  >  f  .a  well- 
preserved  mammoth  with  Iksh  ami  skin.  The  definitive  exca- 
vation of  the  carcase  wea  stopped  until  inemMtiona  dMiold  anive 

fiom  St.  I'ctersburg. 

Dk.  J.  F.  Ukansforu,  >urgeon  in  the  United  States  Navy, 
has  been  investigating  the  an(i<|uities  on  the  island  of  Omotcpe, 
ia  Lake  Nicacagna,  collecting  large  numbers  of  vases  o(  varions 
kinds,  bnrial  nmt,  omments,  and  other  objects  fiir  the  National 
Museum  at  Washington.  Am  >n„-  the  more  important  points 
substantiated  by  him  was  the  ocv:urrencc  on  tlic  island  of  at  lea^t 
three  snccesiive  and  distiact  bases  of  prehistoric  civilisation,  all 
of  them  antterior  to  the  pnaeat  epoch,  these  being  bounded  and 
defined  by  laccciiitt  meifluws  of  lava  frotn  the  volcano.  Very 

great  intemleef  time  elapsed  between  the  erujition?,  ns  is  -liown 
by  the  acoamnkliaae  of  soil  that  took  place  on  the  f rc&h  surface  | 


of  the  lava  from  the  dccompo'iition  of  vegetable  deposits.  No 
eMimale  can  be  made  of  these  eras,  but  they  are  hdie««dlO 
eany  the  period  of  the  earliest  overflows  back  to  a  very  leaote 
antiquity.  SHw  fibjeets  of  these  taoeesaive  layers  are  very  defi> 

iiitc  and  easily  fecognis.ible  by  the  practised  eye,  and  highly  im- 
portant deductions  in  regard  to  the  early  civilisation  of  that 
region  are  expected  from  a  critical  investigation  of  the  subject. 
Dr.  Iliansford  has  prepared  an  elaborate  report  on  this  subject 
for  presentatioa  to  the  Navy  Department,  but,  before  publishing 
it,  he  ha;  obi.iincd  permission  to  revisU  theoottutiy,  and  settle 

some  still  Joubifal  points. 

A  Malvkrn  correspondent  writes  that  he  and  many  other 
residents  in  that  part  of  the  country  are  desirous  of  haviagi 
legislative  pralacti«i  Cur  the  tfgt  of  such  birds  as  are  1 
in  the  WiM  Birds'  Fresemtion  Act   He  vriihes  to  know  If 

there  '\s  arjy  society  for  looVing  to  the  interests  of  wild  birds  ;  if 
so  he  and  others  will  be  glad  to  subscribe.  The  Woolbope 
Field  Club  used  to  give  rewards  for  the  best  collection  of  bbda' 
eggs,  bnt  the  nle  was  altered  when  the  mischief  of  this  conna 
as  regards  ocaitbology  became  evident 

Those  of  our  readers  who  were  at  the  Glasgow  meeting  of 

the  British  AsM>ciation  la*t  avitumn  will,  no  doubt,  remcmljer 
the  interesting  cullccti(.n  which  was  on  view  in  the  City  Industrial 
Museum.  I'he  Report  of  the  Museum  for  1S76  has  jlst  been 
isHiad,  and  we  are  pleated  to  see  that  under  the  maaigemcat  of 
its  Cnntor,  Mr.  Paton,  it  is  rapidly  increasing  in  size  and  im- 
portance, and  wchave  no  doubt  that  ere  long  it  will  I>ccomc,  whit 
&o  important  a  city  as  Glasgow  ought  to  poiscas,  a  really 
valuable  fasdaatiial  coitection  amaged  on  a  thonn^y  adentific 
plan. 

At  a  recent  meeting  of  the  French  Academy  M.  de  KomiUy 
called  attention  to  some  reauu-kable  effecu  obtained  by  suspen- 
sion of  water  sucked  up  into  a  bell  jar  closed  below  by  a  titsaa 
with  wide  meshes  ;  in  one  nrrangem»nt,  the  net  being  metallie 
the  sufpcniltl  water  could  even  be  boiled  by  lu.-t  api-Ii'-J  btlow. 
M.  Plateau  has  just  pointed  out  that  he  described  this  pheno- 
of  yiyntf'i"'  in  1867,  ia  treating  of  the  construction  of 


A  frofot  of  the  question  (which  has  been  disputed)  whether 
toads  cat  bees,  M.  Brunet  states,  in  I.a  A\uur(,  that  going  one 
day  into  his  garden,  just  before  a  it.rin,  lie  foun  l  the  Vers 
crowding  into  their  hives.  About  fifty  centimetresi  from  the  best 
hive  fliae  wet  a  niddle^iaed  toad,  whidi  every  now  and  again 
rose  on  his  fore-legs  and  made  a  dart  with  snrpriting  qddcness 
towards  blades  of  grass.  He  was  found  to  be  devouring  bees, 
whidi  rested  on  the  grass-blade*,  awaiting  their  chance  to  enter 
the  hive.  M.  Bnmet  watched  tiU  twelve  victims  had  been  de- 
voured ;  he  expected  the  toad%  vomeity  would  soon  be  punished 
with  a  sting,  but  in  vain.  Objecting  to  further  deilnctioB,  he 
seized  the  toad  by  one  of  his  leg?  and  carried  him  to  a  bed  flf 
cabbage  thirty  metres  off,  where  he  mi.;ht  ilo  teal  service amflllg 
the  cat«rptllan»  &&  Three  days  after  this,  on  going  oat  to  the 
lAci,  lie  fimad  llw  laiM  toed  (whhA  waa  easily  diitii«»idid^ 
at  iia  oM  wwk.  M.  Bnmet  let  him  swallow  only  three  or  ftv 
bees,  then  evrried  Um  fifty  metres  in  another  direotkn.  TM 
days  later  the  *' wieidi "  waa  sgala  (band  at'Uapoil;  fraadily 

devouring. 

Ol  R  correspondent,  "J.  II.,"  in  describing  the  path  of  the 
meteor  of  March  17,  as  seen  by  him  a;  Rossall,  near  Fleetwood, 
wrote  t  Hydne  for  «  ilydrse.  The  date  of  Mr.  Ainslie  HoUis't 
letter  dMwM  have  beea  HaN]ii9b 

Ms.  EtUS  aikt  OS  to  slate  that  hi  his  artide  on  Musical 
Nolaldni  last  week,  p.  476^  col.  ii.,  Uaos  Jboraad  five^  the. 
should  be  A,y/,  A^  tsk,  Gf 


Digiiizea  by  Google 


April  5,  1877] 


NATURE 


TBB  additions  to  tbe  Zocdo^cal  Society's  GaHens  during  the 
past  week  include  a  Large-eaicd  Brocket  {Ctnw  auritut)  from 
Sooth  America,  presented  hy  Mr.  Charles  Cooper  ;  two  Common 

Oltcrs  iLutra  fuli^arU),  European,  presented  by  Mr.  Augustus 
B.  Foster  ;  a  Valpine  Phalanger  {Pkiilani^ista  vuJ/ihu)  fiom 
Aottialia,  prej.entcd  by  Mr.  Thos.  WeUh  ;  two  Rufous  Tina- 
noos  (fiJk/HcJMm  m/aeetu)  boa  SotUh  Aaedca,  {iietented  by 
Mr.  F.  Searle  Parker  ;  ei^teai  Roach  {lemisau  rutilus),  six 
Perch  (Ftrea  /lut'iatilis),  six  Tench  ( Tinea  imlgciri.i),  a  Hream 
[Afrpritis  brama),  a  Piu&siaA  Carp  (Camitiut  vuigiris)  from 
Itriti&h  fresh  waters,  presented  by  Mr.  J.  Smith;  three  Fire- 
taikd  Finebcs  {^Erylkrura  pnuina)  from  Snmatn,  purchased  ;  a 
Feliae  Donraoonli  {Nyedfithtfus  /diftut),  a  Kfaikajon  {Cereo- 
/</,'i  /  4-fl«rAt !'/:«/((.  0,  three  lUuc-shouldercd  Tanafjcri  {Ti:t:d:;i,i 
cyanoptitij),  an  xVdoined  Terrapin  {C/emmys  ernala)  from  South 
America,  depositol  ;  a  Great  KlBfaron  (ALnro/'us  i;i^anlnu), 
a  Yellow-footcd  Kock  Kanf^roo  (Petngalt  xaMtknfm),  a 
Collared  Fniit  Itat  [Cytunmlmu  ctltarit),  •  Black  Swan 
(C-.  ^mis  d/r,!.'iij)  !.)orn  in  the  Gardens. 


SOCIETIES  AND  ACADEMIES 

London 

Royal  Society.— March  t.— "Note  on  fbe  Electrolytic 

Conduction  of  some  Organic  Bodies,"  by  J.  H.  Gladstone, 
PhTX,  K.R..S  ,  Fuileiim  Professor  of  Chemistiy  In  the  Royal 
Inv .lution,  and  Alfintd  TiUm^  F.CS.,  Lectfer 00  Chemistry  in 

DuUich  CoUcjjc. 

Our  results,  preliminary  as  wc  considered  them  to  Vic,  show 
that  the  iodides  of  ethyl,  isobutyl,  and  amyl,  the  bromides  of 
ethyl  and  propylene,  the  acetate  of  ethyl,  and  chloroform  are 
]  niciically  iion-conductor-s  to  a  hattcry-power  of  I oo  cells  Grove, 
and  that  .alcohol  is  to  some  extent  traversed  by  the  current. 
They  -huvv  ;iIso  tb.  it  when  thc-c  liquid  non-conductors  are  mixed 
'.siih  ;:.tj  it'jl  I.  MiliKti  ;,  alcohol,  the  conductivity  of  the  mixture 
i3  ^[cai'jr  tliaiL  t!.a-.  ul  .'.I C'j liul  aluue,  which  oEfers at  l«ut  apartial 
clue  to  (he  rcat^wK-s,  w.th  whichaadi  mutoics  are  deeompoted 

by  the  <  opptr-/inc  cou;ile. 

TJii  M.  ry  con.M<lerablc  develui  mtiit  of  heat  in  these  liquids, 
\Uiicli  ti.ii.luct  the  elt-ctiic  cuiicn!  wilh  ^leat  liifl'iculty,  is  a  cir- 
cu;ii^:.r  ce  worthy  ol  n  'licc.  In  these  cases  it  is  evident  that  it 
does  uot  icMjh  (rum  any  ciiciuical  chanj;c,  becau.sc  the  dccom- 
poaition,  if  .my'hin^  at  all,  is  utterly  insignificant  in  amnnnt. 

"On  the  PtotiU'ion  of  I'mtojiUsmic  I'damenis  from  the  Gian> 
dular  Hairs  of  the  Corn  i  <  :i  Tcxsel,"  by  Frucis  Datwio.  COn- 
municateil  by  Ch.uJes  |)-ir«in,  F.  R.S. 

The  li'Kn','.  n<  \%  x  >uiiirii.iry  of  the  rcsu'ts  arrived  at  by  Mr. 
Darwtn  :  — Ceitani  ob>etv.itions  have  been  ni.>.  K;  on  the  protrusion 
of  protoiilasraic  hlamcnts,  (fini  Ic.ifglan.is  on  ihi.'  teasel;  and 
the  only  theory  which  seems  at  all  capable  of  conncctinsj  these 
facts  is  ilje  fo'.lowin^'.  That  the  glands  on  the  teasel  were 
aboriginally  (i.i-.,  in  the  anccturs  of  the  Dipsacaccaf)  mere  resin 
cxcrctirg  or^;ans.  Th.it  the  protoplasm  which  coine^.  forth  was 
originally  a  necessary  concomitant  of  the  Secrele<l  mailers,  bat 
that  from  coming  m  cuntritt  with,  uitrogcnuus  tl'ni.ls  it  became 
gradually  adaptcil  to  retain  its  vitality  ansl  to  take  on  il-sell  an 
absorptive  function.  .\nd  that  this  power — orij;inally  dcveloj>cd 
in  relation  to  ihc  ammonia  in  rain  and  dew — was  further  deve- 
lope<l  in  relation  to  the  dccayilg  fluid  tccuilHlJ»tlllg  wilhia  the 
connate  leaves  of  the  plant. 

•March  S.  —  "  ( >n  the  Structure  and  Development  ol"  A'  l^cHar 
Dentine,"  by  CharUs  S.  Tomes,  M.A.  Comraunicated  by  John 
Tomes,  F.k.S. 

March  15  —"  On  the  Density  of  Solid  Mercury,"  by  Prof.  J. 
%V.  Mnlkt,  Univei^  tt  Vilgini.    ConumHucatel  by  Prof. 

Stokes,  Sec.  R.S. 

The  .author  gets  I4'I932  as  Ikt  imml  >  >\f  }i5cnting  the  dciisitv 
a/ soitJ  m(r<ury  at  tts  jKsing  fcin!  as  t,;ni,J  to  t<,r.'iv  ,1/ 4  C. 
taiefi  as  unity.  This  result,  whith  ililtcrs  consicierably  from 
previous  fij^urcs,  he  thinks,  may  l>e  fairly  accei)ted  with  con- 
fidence. 

"  The  Automatic  Action  of  the  Sphincter  Ani,"  by  \V.  K. 
Gowers,  M.I'.,  .\-sistant  liiybieian  10  I'liiser.-ily  College  Hos. 
pital.  Comniunic.ited  by  J.  S.  Burdon  Sanderson,  M.I)., 
F.R.S. 

"  Deacription  of  the  Process  of  Vcrifyingl'bcrmometen  at  the 
KnrOhNr«it»ir,"lqrFtaMbGelloa^F,R.S. . 


Linnean  Society,  March  15. — Prof.  Allman,  president,  in 
tlie  chair. — The  kev.  A.  (Jardner  Smith  and  Mr.  A.  Y.  Stewait 
were  elected  Fellows.— The  Secretary  read  a  paper  on  the 
poisoned  spears  and  arrows  of  the  Sam(»  Islanders,  by  the  Kev, 
^  riios.  Powell.  The  informa'icn  thereon  had  been  derivRl  froa 
the  son  of  a  native  diief.  According  to  his  account,  the  weapons 
are  pointed  wilh  human  thigh  and  parietal  bones,  these  being 
j^ound  to  a  fine  tapering  pomt.  A  milky  juice,  the  produc'  ^ 
several  kinds  of  trees — among  others  Callof  kyllum  incphyllHtii  — 
is  used  for  dipping  the  arrow  and  the  spear- heads  into,  and  there 
is  added  a  substance  obtained  from  wasps'  nests,  besides  some  of 
the  fluki  ol  putrid  Sea-cucumbers  (/Matkuria) .  A  kind  of  kiln  !• 
then  prepared,  where  the  weapons  are  smoked,  after  wUch  fhejr 
are  inserted  into  the  dried  flower-stalk  of  a  species  of  Tiucn,  to  pre- 
vent bad  effects  from  humidity  ;  lastly,  they  are  bundled  together 
and  laid  by  ready  for  use.  The  effects  of  the  poison  on  the 
human  system — vi;.,  convuhiors  and  tetanus,  and  the  reruted 
means  of  cure  the  author  duly  mentions.  Mr.  C].  I'.usk,  how- 
ever, ((MstioDB  the  active  ouaiity  of  the  sa;  !  j  oi.  m  ;  at  least 
some  experiments  of  his  incline  htm  to  think  that  a  local  irrita* 
tion  may  be  set  up  rather  than  an  immediate  deadly  influence  of 
a  virulent  vegetable  poison,  sneb  as  is  the  "  Woorali  "  of  Soath 
America.  On  the  other  hand,  Messrs.  Nichols  and  P/att  COr-* 
robonte  Mr.  Powell's  statements. — Dr.  A.  Gunther  gave  a 
notice  of  two  large  extinct  lizards  formerly  inhabiting  the  Mas- 
caiene  Islands.  The  remains  of  the  bones  had  been  partly 
obtained  by  Mr.  Edward  Newton,  already  well  known  for  his 
researches  on  the  extinct  Mascarene  fauna,  ud  partly  by 
Mr.  II.  II.  Slater,  Naturaliit  to  the  Transit  of  Venus  Expe- 
dition. Comparisons  have  led  Dr.  Gnnther  to  Kfiid  one  rela- 
tively large  animal  as  most  nearly  allied  to  the  fisimBw  of  Zona- 
ridn  and  Scincidge,  Bat  it  differs  both  from  the  Gbns  Snakes 
and  Skinks.  henoe  a  new  genus  has  been  assigned  it  and  the 
name  DiJosaurut  mtturiUcmu  given.  The  remains  of  another 
form  from  Rodriguez  shows  it  to  be  allied  and  indeed  identical 
with  the  Geckos,  close  to  G.  verm  but  specifically  distinct,  and 
accordbgly  named  G.  nnototni, — ^The  second  part  of  contri- 
butions to  the  ornithology  of  New  Guinea,  by  Hi;  R.  Bowdlec 
Sharpe,  dealt  with  a  collection  made  bf  the  late  Dr.  James. 
This  young  eathwiriaitic  natnnlitt  wat  amdcfcd  Iw  the  natives 
during  an  expeditioii  to  one  of  the  Mands  la  lull's  Sound, 
whither  he  had  gone  to  eoOcetBiids  of  FaadhSb  Of  fifty-tlwee 
species  obtained  only  three  ate  new  to  •denec^mud  fiMa  uis  it  is 
inferred  tbat  the sondi-eaiteni  pravinee visited  bas htvo means 
so  rich  aa  avUnna  as  Oi*  aortlMm  parts  of  New  Gninea  are 
known  to  posMB,  The  new  species  aie  iUSitn  eollans,  Pikg- 
Hjrgama  JmhoH,  and  ThamMms  mknrkrxd^  But  a  still  more 
interesting  night-flying  Uaci  hawit,  MukamtmfkM  aldnus,  has 
turned  np  in  &is  locality,  whose  tMuitat  pfevioasly  was  supposed 
only  to  be  MakoGaand  Tenstssriaa.  Only  fbor  specimens  of 
this  rare  bird  aickaowD  to«d»t— Sam]^  of  snpposititions 
"maaaa"  fraa  Peiaia,  aada  baik  (Leplospeimnm ?)  nam  New 
Zealand,  with  tonic  qnaKtles,  were  exhibited  and  remarked  on 
by  Mr.  Stewart,  of  the  .Apothecaries  Hall. 

i  Zoological  Society,  March  20. — Dr.  li.  Hamilton,  vice- 
president,  in  the  chair. — Mr.  Sclater  called  the  afention  of  the 
'  li.eetini.;  to  an  artic'c  in  the  Oneistal  Sfjrtitii^  Af.i^'uznu  Inr  Miiv, 
I  1S76,  liy  whiijh  it  .T]ii'c-irc<l  that  a  Iwo-horncd  ihit;o^tio3  l];vl 
I  been  killed  in  I'cl  niary.  1S76,  at  a  place  some  twenty  miles 
South  of  Comillah,  in  Tijipcrah.  Mr.  .Sclater  st.'ited  that  this 
W.1-.  the  third  recorded  occurrence  of  a  two-hornc  1  rhinoceros 
noith  of  the  1  Jay  of  P.enijal.  Mr.  Sclater  also  called  rateiiiion 
to  the  fact  th.'.t  Mr.  \V.  jamrach  had  juf-t  importtd  n  y  ;;ng 
livini;  spccinun  of  the  rhinoceros  of  the  r.fni,'al  Stinikil  ■.uui.s, 
which  was  cither  A'/:,  Si^iiJouia  or  a  very  clotely  allied  form. — 
Mr.  Sclater  exhibited  a  -in;!!!  Umiil;  .Ainvlnsb.enian  {lu'iinus 
(iiii-Tiiu),  which  had  licen  aci i  ieift.il  y  lnouidit  to  hn(;land  in 
the  roots  of  a  hot-house  plant  in m  Port  .M.ny,  Spain. — 
Messrs.  Charles  G.  1  bniord  anil  hdwaiti  R.  .XUion  read  a  paper 
on  the  manim.ils  of  Aula  .Vlinor,  based  principally  on  collections 
made  by  the  former  in  that  country.  The  list  included  one 
species  of  Hat,  two  of  Insectivores,  twenty  of  Carnivores,  seven 
of  I'pj^uhiles,  and  fourteen  cf  Reiients.  S/i-rnu^  /huusxamko- 
frymnus,  Itenn.,  was  redescribed,  and  tlie  name  Mm  myita- 
fitius  was  proposed  for  a  new  sjiectes  of  held-mousc.— Mr.  A, 
G.  Uutler  read  a  jiaper  on  the  Myriopo<la  obtained  by  the  Rev. 

brown  in  Duke  of  Voik  Island.  The  species  sent  home  were 
two  in  number,  both  of  them  allied  to  but  distinct  from  pre- 
viously described  species.  Mr.  Butler  proposed  to  designate 
tbtm  at  /AArwMMM  Arswirf  and  ^finhku  eiiiti^—A  eon* 
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muniwtion  was  re«d  from  the  Rev.  O.  P.  Cambridge,  in  which 
he  pave  the  descriptions  of  some  spiders  collected  by  the  iter. 
( llrown  In  Duke  of  York  Island,  New  Grilain,  aod  New  Ire- 
lind.  Two  of  these  ap|>carcd  to  be  undescnbed,  ud  IMve 
named  Ari^io/^  bnivni  and  SaroUt  vulpiHMt,—fnX.  Ai  H. 
CaiTod  read  a  paper  containing  itotet  on  the  enrtwny  ^  tl>e 
Musk  r>ccr  (Moschin  moi(hiftrui).—K  oomnmnicatioB  wat read 
from  Mr.  IMward  Rartlctt,  containing  remarks  on  tiieelBntqrof 
Mtiitts  and  the  position  which  it  thoald  occupy  ia  a  mtiiral 
cUssitication.  From  an  eumioation  of  stnictiue  of  the  fnthers, 
Mr.  Ilartlctt  had  come  to  the  coDdasioa  that  Mai»  ma  an 
aberrant  form  of  the  Ardeine  group.— Dr.  GUiltiM(|  P4R.S.t 
read  a  paper  containing  an  account  of  the  fishes  collected  by 
Capt.  Feildcn  during,  the  last  Arctic  Expedition.  Amongst 
these  were  several  of  great  interest,  especially  a  new  species  of 
Charr,  for  which  the  name  Saimo  antmnu  was  prapoica.  This 
Charr  was  discovered  in  freshwater  lalcet  of  CrinnelMaBd,  ind 
was  stated  to  be  the  most  northern  fresh-wattr  fidt  known  to 
exist— Mr.  E<lwatd  Newton,  C.M.G.,  exhibited  and  read  a 
paper  on  a  collection  of  birds  mi'Je  in  the  island  Aajoaa  or 
Johanna,  one  of  the  Comorru  group,  by  Mr,  Bewsheri  of  Mau- 
ritioii  whereby  the  number  of  species  now  kaowa  to  tavc 
occarred  in  thai  Island  was  raised  to  thirty-five,  of  wbidi  four- 
teen were  first  olncrvcd  there  by  that  pnUcmaa  Five  of  tbesei 
namely,  Zoiterops  aHjmttumis,  Tikitna  tadfiiia,  EUiria  bn^ 
atmdata,  Imrdms  itmkm,  aad  TWftiw  OMMMVMwr,  areie  de- 
scribed as  new. 

Meteorological  Society,  March  21.— Mr,  II.  S.  Laton, 
M..'\.,  lucsidcnl,  in  the  chair. — Cipt.  Kcllowes,  I'l. K, ,  i;ci>i|,'c 
Jinm.w.  .\nj;u*  M.-ickiiU')sh,  .M.D.,  Rotwrt  W.  T.  Morns  !<■  v. 
Kdward  X'sncrnt  I'iL'ott,  David  .S.  ^tcinacr,  L.K.(-  and 
Henry  >t.  jolin  Woo  i  wire  elected  Fell  >v»s  o(  the  .'<i>^!ely. — 
The  lol  owm^;  pajK-ri  were  rea  l  :  — Kc'Ults  of  met- urol  ^'icil 
observations  made  at  Patras,  (irec-cc,  durin^j  1S74  and  1^75,  by 
the  Rev.  Herbert  A.  Uoy.<.  Tim  is  in  conlmuiUon  ot'  a  loimcr 
paper  read  Ijcforc  llie  .Society  in  1875,  Tlic  juriod  caibracerl  in 
the  two  paj>ers— January,  1S73,  to  June,  l)<73^c  ivcri  a  wlioie 
winter  compressed  into  aliout  tlv.rty  days,  a  very  loii^  and  ihu  A  cry 
sprint;,  an  excessively  hot  summer,  a  dry  wiii'cr  ol  extreme  kiol  1, 
a  summer  of  most  proIon^;cd  drought,  a  ictn;\: k,il  ly  v.ci  .md 
snowy  winter,  a  very  late  hetjinning  ol  hot  wt  ,iiucr,  and  ll.c 
coldest  day  and  niu'lit,  and  tliL-  loHct  I ..irnnii tcr  reading  lor 
many  years.  —  Contributions  to  the  mcle  .)roli>i;y  ol  the  racilic  — 
Fiji,  by  Ko'iwrt  H.  Scott,  K.  Iv.  >.  Thi^  paper  coniaiiu  a  di?- 
cns;-ion  of  all  published  information  as  t  >  tii'^  cluuale  ol  l  ijl 
which  the  author  has  hem  able  to  discovtr,  I  j  h  al  liiuinal  r.iinie, 
by  S.  H.  Miller,  F.k.A.S. — This  w;i>  l.dl' jwrd -.ly  aruithcr  (i.i|>cr 
on  llie  same  s-jhjcct,  by  William  Marriott,  l  .  M.S.,  wiiii.ii  di^- 
cu'sc  l  the  nucstion.s  of  whether  the  tal)le>  ot  vi.iricclioiii  lor 
d1urn.1l  range,  at  ]  rescnt  usetl  by  a  large  nunil"  ■■  u:  i  .i5crvc:>, 
arc  trustworthy,  and  whether  they  are  apjih^-.^i  ■    t  -  diltcreiit 

places  in  the  L'niled  Kingdom.    The  toncl  1   ■  .  ii  ivi  I  at  weie 

that  the  present  corrections  could  not  lie  ioii--i  lend  .i.i  accurate, 
that  no  strictly  comparable  iecoid>  i.xi->*.  fur  ni-.a'.ulin^  u  saiii- 
factory  inr)uiry,  .ind  thi;  it  l^  vny  undc^ir.iMc  !u  .'•,ipiy  any  cor- 
rections wh.ttcvcr  to  tlu:  oh^crv.'.:lilIl.s  to  il'.d  ace  iiic;UlS UOOI thcilk 
—Mr.  Negtelli  exhibited  several  new  iiialruuicnls. 

Paris 

Academy  of  Sciences,  March  26.— M.  I'eligot  ia  the  chair. 
— The  following  papers  were  r<  a'l  : — Remarks  on  the  presence 
of  benzine  in  coal  gas,  by  M.  liertheiot.  The  illuminating  por- 
tion of  the  Parisiaa  gas  consists  mostly  of  vapour  of  boizine, 
farming  about  3  per  cent  of  the  whole  volume.  Fuming  nitric 
add  was  employed  in  the  analysis,  nrodudngnitrolicnzinc.— On  a 
leoeal  communication  of  Mr.  Weddell  regarding  the  adtrantage 
to  be  realise  1  m  replacing  quinine  by  cinchonkline,  by  M.  Pas- 
teur. Mr.  WeddeJI  having  stated  lliat  cincbonidine  was  disco- 
vered by  .M.  Pasteur,  the  latter  says  this  is  attributing  t<x>  much 
to  him,  and  defines  his  researches  on  the  subicct  in  1S53. — On 
the  dige*li<m  of  albumen,  by  M.  van  Ticglscm.  The  relation  of 
the  albumen  to  the  embryo  in  seeds  was  studied  by  ttiiro  methods 
— 4>bservin:;  is'.ilated  albumen  subjected  to  gemination  and  ob- 
serving the  dissolution^  af  albumen  during  germination,  of  the 
entire  seed.  There  arc  two  modes  of  digestion  ;  the  oleaginous 
and  aleuric  albumen  has  an  activity  of  its  own,  it  digests 
itself,  and  the  embryo  odIv  absorbs  the  products  of  this  interior 
digestion  ;  it  is  a  "  nurse''  to  it-  The  amylaceous  and  cellulostc 
albumens,  on  the  contrary,  are  passive ;  they  are  digested  by  the 
emb^,  each  in  its  fiuhMa.  and  the  pndiKtt  of  this  aaletaal 
d^MWnantlMn  absatbed  bjrhi  thqran  to  it  on^amrtri,- 


iL— On  |im«nllfit  and  «sHj  trepanatimi  in  vitreous  fractures 


liM  fast  five  satdlilcs  only.  From  observations  of  three  of  them 
the  apparent  dhuMMer  of  Saturn's  ring  is  inferred  to  be  40" '51.— 
On  a  theorem  rdalivt  to  the  expansion  of  vapours  without  ex- 
temal  work,  fay  If.  Him.— On  the  theory  of  plane  elastic  plates^ 
by  M.  Levy. — ^llie  preiidcot  of  the  A^ne-growing  Society  of  the 
Pyrenees  Orieatales  scat  a  document  affirming  that  it  is  the 
American  plants  that  have  brought  phylloxera  into  France ; 
all  plantation  of  them  is  the  signal  of  a  fresh  invasion. — On 
the  theory  of  frigorific  machines,  by  M.  Tcrquem. — On  the 
reflection  of  polarised  light,  by  M.  CrouUebois.  He  Stodiei 
one  of  the  fringes  discovered  by  Airy,  and  named  by  M.  BOIet 
the  e«$uitdestniHU ;  showini;  what  may  he  inferred  from  it,  as  to 
the  physical  constitution  of  a  mirror  (i>.,  its  positive,  neutral,  or 
negative  natoxe) ;  the  value  of  the  angle  of  maximum  polarisa- 
tion (first  constant),  and  the  azimuth  of  renewed  polari-ation 
(.second  constant). — On  the  transformation  of  cry  sialli  sable 
sugar  into  inactive  glucose  in  rawcsne  sugais,  by  M.  Gayon. 
Ilcat  and  moisture  favour  the  transformation  ;  there  is  a  real 
fermentation,  with  carbonic  acid  given  off.  By  the  mere  decrease 
of  crystallisable  and  increase  of  uncrystallisable  sugar,  the 
ylcild  in  refilling  was  diminished  by  25  per  cent  in  ooe 
sugar,  and  33  per  c-  nt.  in  another, — On  the  Gonqmsition  of  gun- 
cotton,  by  M  M .  Champion  and  Fdlet.  Thespedmen  analysed  con- 
tained (ashes  deducted  \  01  gr.  per  cent.)  free  cellulose,  I W;  dinitro- 
cellulose,  6  00  ;  pTincipalniiiated  product  (hy  difference),  93X>a 
Supposing  this  product  pentanitrncellulo>c,  and  calculatii^  the 
constituents  on  tnishiypotiiesis,  wchave,  caibon,  26-54;  hydrogen, 
2'79  ;  nitrogen,  12*51  ;oxygen,  58"i6  ;  which  analysis  confirms. — 
Stu  lies  on  the  scries  oif  the  quinobnes;  transf  ^rmauon  of  leuculine 
int')  inilinr,  hy  Mr.  James  Dewar.  —  Oji  nilrototuquinoneandchlo- 
ranilic  acid,  by  M.  Etard. — On  1  he  -t  wa  e  waters  of  Ftris,  hf  M. 
I.auth.  The  facts  cited  prove  that  the  suluhydric  putrefactiua  of 
such  water  may  be  avoided  by  addition  of  lime,  or  (a  much  more 
important  result)  by  simple  aeration.  Patre&ction  only  ocears 
when  the  sewage  water  ia  kept  o«t  of  coolact  with  air.  As  soch 
conditions  protkably  occur  at  the  bottom  of  the  Seine,  the  facts 
related  may  be  utilised  lor  its  sanitation. — On  the  fecundation  of 
the  egg  in  the  s^a-urchln,  by  M.  Perez.  He  questions  M.  Fol's 
statement  that  the  sperniatozoids  (lenetrate  into  the  interior.— 
Ilailstomi  at  the  Cape  of  Antibes  on  March  31,  by  M.  Ferri^rb 
The  storm  came  from  the  depths  of  the  marine  horixon ;  its 
movement  was  from  west  to  eas',  and  the  hailstones,  judging 
from  the  oricn'ation  of  the  deposits,  must  have  had  a  gyratoiy 
motion.  Tbe-ic  f.ict»  seem  to  bear  oa  M.  Faye's  theory. — 
Chronic  an. I  mn  nom  stubborn  nervous  and  digestive  disorders 
continuing  for  five  years  ;  transfusion  of  blixnl  and  cure,  by  M. 
Ore.  Only  forty  grammes  of  blood  were  used.  Puncture  was 
made  without  denudation  of  the  vein.  The  transfn.scd  blood 
acts  by  stimulating  the  organs  rendered  atonic,  and  by  causing 
a  prpliftralioH  of  new  globules. —On  the  antiseptic  properties 
of  bichromate  of  potash,  by  M.  Laujorrois.  The  addition 
of  y^j  10  ordinary  water  will  render  this  conservative  of  all 
organic  prodacts  witlumt  decomposition,  even  in  free  air. 
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THE  ARCTIC  BLUE-BOOK 
'T^^'HE  adiuijably  Ulustraled  volume  which  has  just 
J-  appeared  in  this  uninviting  form,  tells  a  tale  of 
adventures  as  interesting  and  heroic  as  anything  in  the 
long  record  of  Arctic  discovery.  It  throws  little  light  on 
the  que-tion  to  which  public  attention  has  been  too 
much  directed  this  wiotei— whether  any  of  the  nusfortunes 
of  the  expedition  were  due  to  the  officers  who  started 
the  slcil):c  p  arties  without  adequate  suptKies  cf  lime- 
juice.  The  report  of  the  Scurvy  Committee  will  ap< 
pear  in  a  few  days.  In  the  mean  time  it  is  dear  that 
every  pound  weight  on  the  sledges  was  calculated  with 
the  utmost  care  ;  that  wherever  anything  was  to  be 
used  in  a  fluid  state  an  adequate  eocTBSponding  supply 
of  fuel  needed  to  be  carried ;  that  none  of  the  officers, 
judging  from  the  experience  of  previous  sledge  ex- 
peditions, seem  to  have  anticipated  5cur\'y  ;  and  above 
all  that  the  work  of  all  the  parties  on  and  at  the 
edge  of  the  liitherto  untrodden  Palaeoerystie  sea  proved 
so  frightfully  severe  that  if  lime-juice  in  abundant 
rations  had  been  taken  the  sufferings  of  the  men 
would  probably  bave  been  only  mitigated.  It  is  to 
the  severity  of  the  work,  not  to  the  absence  of  lime- 
juice,  that  \vc  believe  the  terrible  outbreaks  of  scurvy 
which  crippled  the  sledging  parties  to  bave  been  really 
due.  Jn  Commander  Markham's  Journal,  written  on  the 
spot  a  month  out  from  the  ship,  he  says,  "  The  invaLds 
are  ii.it  improving,  and  we  are  inclined  to  believe  that 
they  are  ail  atUcked  with  scurvy,  though  we  have  not  been 
Ud  to  suppose  that  there  is  any  probtAitily  of  our  beinji  so 
affiictett  r.f'.d  arc  ignorant  ./  //•<■  syinptotiu,"  Swollen 
knees  and  anklei  are  of  frequent  occtirrence  in  all  Arctic 
sledging  expeditions,  and  they  were  prepared  'to  expect 
as  much.  Sciii\y  had  scarcely  been  thought  of,  and  the 
fact  that  it  had  not  been  thought  of  by  officers  whose  lives 
and  the  lives  of  their  men  depended  on  their  forethought, 
and  who  had  studied  the  experience  of  their  predecessors 
iridi  anxious  care,  is  sufficient  to  show  that,  <i  priori,  there 
was  little  or  no  probability  of  its  appearance.  After  the 
experience  of  Markham's,  Aldiich's^  and  Beaumont's 
paitlea,  no  fhture  travellers  over  the  "Palteociystic*  will 
omit  their  lime-juice,  but  these  officers  seem  all  to  have 
been  unprepared  for  scurvy.  Aldricb  says  in  hb  journal, 
38tb  day  out  ^- 

"Thc  men  arc  nearly  aU  suffering  a  great  desl  witb 
thdr  unfortunate  l^s,  which  appear  to  get  woite  every 
dmr.  This  we  all  feel  to  be  very  disappofaitiBg^  as  it 
aficeta  tbe  JouiiMy',  and  although  itilsrihaibs  were  ej^ected, 
everyone  tboitgbt  tfie  stiffiiess  would  wear  off  in  time.  It 
seems,  however,  inclined  to  hang  on,  and  sets  at  defiance 
all  the  limited  medical  skill  we  possess  among  us,  and  to 
scorn  suci-umbin^  to  lur[K.'nlii;c  ImirnLini,  b.iinl^j^jL-;,  good 
'elbow  jiri;aie,'  i:c.  With  regard  to  bandages,  I  am 
almost  afraid  to  apply  them,  for  some  ol  the  litnbs  are 
not  at  all  healthy  looking  ;  the  shjjhtcit  pressure  of  the 
finger  leaves  a  dent  which  remains  a  con5,.:LTable  time  ; 
and  although  I  have  given  the  most  stringent  orders 
about  lacing  the  fiiot  gear  on  very  slackly,  I  find  die 
loosest  moccasin  string  cuts  an  ugly,  red-looking  mark. 
One  or  two  cannot  even  bear  anyone  to  lie  against  them, 
which  makes  it  excessively  ilMTOnYCPient  at  nIgMj althgiigh 
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everyone  is  very  good  tempered,  and  complaints  are 
reduced  to  a  minimum." 

Lieut.  Beaumont's  party  was  accompanied  by  Dr. 

Coppinger  til!  May  4,  and  Beaumont  says  :— 

"  It  was  at  the  end  of  this  journey,  May  6,  that  J.  Hand, 
A.li.,  one  of  mv  sledge  crew,  told  me  in  answer  to  my 
inquiry  as  to  why  he  was  walking  lame,  that  his  legs  wen 
becoming  very  stiff,  he  had  spoken  to  Dr.  Coppinger 
about  them,  but  attributing  the  stifihess  and  soreness 
then  to  several  falls  that  be  had  had,  he  did  not  think 
much  of  it,  before  that  officer's  departure  ;  now,  however, 
there  was  pain  as  well  as  stiffness,  and  both  were  in- 
creasing. I  directed  him  to  use  liniment  before  he  turned 
in,  which  he  afterwards  said  made  him  better." 

This  was  the  first  beginning  of  scurvy,  but  even  a 
medical  ofSoer  attached  to  the  expedition  had  obviously 
supposed  it  the  mere  common  suoUcn  leg  and  imMfl  of 
ordinary  Arctic  sledging,    lle.r.nnont  goes  on  : — 

"  On  coming  into  c.iinp  I  examined  Hand's  legs,  and 
found  the  thighs  discoloured  in  patches,  and  from  his 
description  of  the  stittiiess  and  paui  I  suspected  scurvy. 
/  had  no  reason  !a  cxpccl  it,  indeed  I  luid  never  thought 
of  it,  but  the  striking  resemblance  of  the  symptoms  to  the 
ones  described  in  the  voyage  of  the  /vr,  as  beiqg  those 
of  Lieut.  Hobson,  who  suffered  severely  from  scurvy,  sug- 
gested it  to  my  mind,  and  my  suspicions  were  confirmed 
by  Gny.  the  captain  of  my  sledge,  «n  ice  quartermaster, 
who,  in  bis  whaUng  experience,  has  seen  much  of  it.  He, 
however,  led  me  to  believe,  at  the  same  time,  that  it 
would  probably  wear  off,  saying  that  many  of  liie  men  in 
whale  ships  who  have  it  lying  •  'twixt  the  tlesh  and  the 
bone  all  the  winter,'  as  he  expressed  it,  wear  it  off  by  the 
regular  exercise  .ind  work  of  their  occupation  when  the 
spring  coiues  ;  it  was  a  good  sign,  he  said,  that  it  should 
,  come  to  the  :.urface.  Thus,  from  the  7th  until  the  loth  I 
waited,  hoping  that  his  words  might  prove  true.  I  was 
very  reluctant  to  order  Lieut.  Rawson  to  return,  it  was 
like  sending  back  half  the  party  ;  it  would  be,  I  felt,  a 
great  disappointment  to  him  to  turn  back  then,  andhis 
advice  and  assistance  would  be  a  very  great  loss  to  me, 
but  Ibe  indications  of  tiie  disease  and  thehr  aggravated 
nature  became  too  plain  to  be  misunderstood— sore  and 
inflamed  gums,  loss  of  appetite,  &c.,  all  pointed  too 
clearly  to  scurvy;  so  on  .Ma.  10  i:  was  arranged  that 
Lieut.  Rawson,  with  his  patty,  i,houlJ  take  Hand  back, 
dccidin;.:,  on  his  arrival  at  KepuUc  Harbour,  whether  to 
cioss  over  to  the  Alert  or  go  on  to  I'olaris  liay.  I  at  the 
same  time  called  up;)M  the  rcLiiainder  of  my  men  to  iXJ 
honestly  if  they  suspected  themselves  to  be  Suffering fimn 
the  same  disease,  or  could  detect  any  of  its  symptoms,  as 
in  that  case  it  would  be  better  for  the  party  to  advance 
reduced  in  numbers  than  to  be  charged  with  the  caie  of 
sick  men.  1  did  this  because  two  of  them  had  complained 
of  stiff  legs  after  tbe  bard  wwk  on  the  snow  slopes,  but  ther 
all  declared  themselves  to  be  now  perfectly  welL  and  most 
anxious  to  go  on." 

So  much  for  the  scnzvy  question.   The  Blue-Book 

makes  it  manifest  that  neither  the  touimanders  of  tbe 
sledge  parties  nor  Captams  Nares  and  Stephenson,  nor 
Dr.  Coppinger  suspected  that  the  sledge  parties  would  be 
in  dai^er  of  that  terrible  disease. 

Tbe  most  interesting  part  of  the  story  is  told  in  the 
daUy  journals  kept  by  .Markham,  Aldrich,  and  Beaumont 
No  reader  of  these  simple  and  modest  records  will  doubt 
that**  tbe  ancient  spirit  is  not  dead*  which  has  carried 
the  Union  Jack  in  triumph  over  every  ocean,  and  planted 
it  wherever  honour  and  danger  were  ^most  surely  to  be 
found. 

Maikham  and  Aldiich  left  tbe  Attrt  en  April  3,  usp 
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vdling  in  company  to  Cape  Joseph  Hettiy— latitude  82*50. 
From  that  point  Markham  struck  straight  north  on  April  1 1, 
with  fifteen  men  and  three  sledges,  weighing  in  all  6,079 
lbs.,  or  405  lbs.— 3i  cwts.— per  man.  Thej  carried  two 
icc-boits  with  '.hem,  the  fir^t  of  which,  weighing  740  lbs., 
bad  to  be  ai>andoncd  on  April  19,  while  the  second, 
wdgUBf  440  lbs.,  their  only  dance  «f  ■  saftty  if  the  ioe 
should  break  up,  had  to      abandoned  on  >!ay  27,  while 
they  were  still  seven  miles  or  so  from  the  nearest  land. 
Tlie  ice  OB  <be  surface  of  the  floes  was  covered  generally 
with  snow  some  thiee  feet  deep,  and  the  men  nnk  in  it 
beyond  their  knees.   If  the  Palarocrystic  tea  had  been  a 
decently  level  plain  covered  with  loose  powdery  snow,  the 
work  to  get  to  the  pole  would  have  been  bard  enough. 
The  party  foand  it  much  such  a  place  as  Soadi  Kensington 
might  be  after  an  earthquake  had  toppled  half  the  houses 
into  ruin.   There  was  seldom  a  floe  or  flat  ice-surface 
of  any  extent — rarely  as  much  as  a  mile  in  any  direction 
—  never  more  than  ,1  mile  and  three-qoaiten.    "For  the 
last  ten  or  fifteen  days  of  our  outward  jomney,"  says 
Markham,  "  floes  were  few  and  far  between,  and  it  might 
almost  be  said  that  our  road  lay  entirely  through  hum- 
mocks and  deep  snow-drift*."  A  htimmodc  is  a  huge 
mass  of  ice-blocks  piled  up  like  builder's  rubbish.  The 
highest  mass  measured  was  43  feet  3  inches,  but  many 
wero  observed  whidi  exceeded  that  height,  and  were 
eatimated  as  between  50  and  fio  feet.    On  the  heavier 
flees  were  high  hillocks  apparently  formed  by  snow  drift, 
die  aoemnnlatieii  probably  of  years,  reiemUiag  diminutive 
snow  mountains,  and  v.irying  from  20  to  over  50  feet  in 
height.    It  was  across  this  sort  of  material  that  the  party 
had  to  drag  thamadves  to  the  pole.  They  found  that  they 
could  scarcely  ever  get  along  without  "  double  banking." 
They  had  two  sledge  crews  for  three  sledges,  and  they  had 
calculated  to  ]iull  the  heavy  sicdgc  by  the  whole  fifteen 
men,  and  to  return  for  the  lighter  sledges  which  were  to 
come  up  together,  each  dragged  by  its  seven  or  eight 
men.    Thus  three  miles  of  ground  would  have  had  to 
be  traversed  for  every  mile  made  good.   In  fact  even 
the  smaller  sledges  needed  almost  always  the  whole 
fifteen  men,  and  after  the  larger  ice-boat  was  abandoned 
on  April  19th,  there  was  little  difference  of  weight  between 
them.  Thus  each  mile  in  advance  cost  five  miles  walk- 
ing* three  of  them  full  loaded,  two  through  the  snow  and 
widiont  the  steadying  support  of  the  drag- ropes.  The  back 
jOOtneys  were  fouiul  almost  as  fatiguing  as  the  others. 
Fkem  April  16th  (Cape  Joseph  iienry)  to  May  I2tb, 
^  most  strenueas  efforts  carried  them  from  Sz49i 
to  83.20.26,  /.<•.  31  minutes  northing,  or  about  thirty- 
ils  English   miles    in    twenty-six  days,  an  average 
of  l)  miles  arday  advanced,  and  of  seven  miles  walked. 
The  advance  was  soon  impeded  by  the  illness  of  the 
men.  It  is  on  die  14th— eleven  days  from  the  ship,  three 
days  from  the  depot  and  last  land  at  Cape  Joseph  Henry 
~that  we  first  iind  the  ominous  entry,  "  pain  in  his  ankle 
and  knee,  both  of  which  exhibited  slight  symptoms  of 
puffiness."  On  the  16th  the  patient  had  to  be  put  on  one  ' 
of  the  sledges,  so  that  abready  there  were  only  fourteen 
men  at  the  drag-ropes  and  ifiolbs.  more  todrag.  "On  the 
17th  another  man  cannot  drag  but  is  just  able  to  hobble 
after  us,"  carrying,  that  is  to  say,  his  own  weight,  but  only 
for  half  the  day.   On  the  i9lh  both  had  to  be  carried, 
and  another  man  fell  out  from  the  dn^-ropes.  Although 


they  dropped  their  ice-boat,  740  lbs.  weight,  on  the  19th, 
on  the  25th  a  fourth  man  is  reported  weak.  A  fifth  man 
"  can  scarcely  walk  "  on  May  2nd,  and  on  May  3rd  all  five 
are  "  ntteriy  helpless  and  tlierelbre  useless."  On  May 
4th  "  more  of  the  men  arc  compliining  of  stiffness  and 
pain  in  their  legs,  which  we  fear  are  only  the  premoni- 
tory symptoms."  Here  is  a  glfanpse  of  tfie  party  oa 
May  6th  :— 

"  The  sick  men  are  invariably  the  cause  of  great  delay 
in  starting,  as  they  are  perfectly  heljiless,  being  even 
unable  to  dress  or  undress  without  assistance.  We  appear 
to  have  arrived  at  a  perfect  barrier  of  hummocks  and 
portions  of  floes,  all  broken  and  squeezed  up  and  covered 
with  deep  snow.  It  is  possible  wc  may  be  able  to  peiie* 
tiate  these  obstacles,  eventually  reaching  larger  and  more 
level  floes,  on  which  we  may  be  able  to  toaBt»  more  rapid 
progress.  We  ascended  one  laige  hummod^  firom  the 
summit  of  which  the  prospect  was  anything  but  en- 
couraging nothini:  but  one  v.ist  illimitable  sea  of  hum- 
mocks. The  height  of  this  hummock  was  ascertained  by 
means  of  a  lead  line,  and  was  found  to  be  from  its  summit 
to  the  surface  of  the  snow  at  its  b.ise  43  feet  3 
inchef.  It  did  not  appear  to  be  a  floe-b^r^,  hut  ;i  mass 
of  hummocks  squeezed  up  and  cemented  together  by 
several  layers  of  snow,  making  it  resemble  one  huge  solid 
piece.  The  travelling  has  been  exceedingly  heavy,  and 
widi  the  weights  on  the  sledges  augmented,  the  deep 
snow,  and  a  uinl  of  our  band  hart  dt  etmMf  it  is  next 
to  imposrible  to  advance  many  feet  without  resortinfr  to 
'standing  pulls,'  or  the  endless  'one,  two,  three,  haul.'" 

On  the  7th  they  had  to  "advance  with  one  sledge, 
tnt/aad  it,  return  «Mt  it  empty,  and  then  bring  on  the 

gear  and  ins  alids  "  On  the  Sth  *'  the  interior  of  our  tents 
have  more  the  appcar.ancc  of  hospitals  than  the  habit.v 
tions  ef  Sisong  working  men.  In  addition  to  the  cripples, 
four  men  are  suffering  from  snow  blindness."  It  is  in  this 
condition  that  they  struggle  through  the  sea  of  hummocks. 

''The  hummocks  around  us  are  of  different  heights 
and  bulk,  varying  from  small  fragments  of  ice  to  hitge 
piles  over  40  feet  nigh.  Some  of  these  larger  ones  are 
simply  masses  of  squeezednip  ice,  whilst  others  of  great 
magnitude,  but  perhaps  not  quite  so  high,  are  the  regular 
noi  bergs.  Between  these  hummodct,  and  consequently 
along  the  only  road  that  is  practicable  for  our  sledges, 
the  snow  has  accumulated  in  drifts  to  a  great  depth,  and 
these  forming  into  ridges  render  the  travelling  all  the 
more  difficult.  Some  of  the  tops  of  these  ridges  are 
frozen  hard,  and  it  is  no  uncommon  occurrence  to  step 
from  deep  snow  through  which  we  are  lloundering  up  to 
our  waists,  on  to  a  hard  frozen  piece,  and  vice  versd. 
Occasionally  these  ridges  arc  only  partially  frozen,  SUfR 
ciently  only  to  deceive  on^  which  makes  it  exceedingly 
disagreeable  and  laliorious  to  get  through." 

On  May  10,  "with  five  out  of  our  little  force  totally 
prostrate,  four  others  exhibiting  decided  symptoms  of  the 
same  complaint,"  Commander  Markham  sees  that  it  would 
be  "  fully  '  persist  pushing  on  "  They  have  been  forty 
days  out  and  are  only  provisioned  for  thirty  more.  On 
the  1 2th  those  left  decently  strong  go  out  in  the  moening 
for  their  farthest  north— i  ^  miles  out  from  thecamp^399^ 
from  the  pole.  There  they  sang  the  •*  Union  Jack  of  Old 
England,"  the  "  Grand  Pai.L-ocrystic  Sledging  Chorus," 
winding  up,  like  loyal  subjects,  with  "God  save  the 
Queen."  When  they  got  back  to  the  sledge  they  broached 
a  magnum  of  whisky  sent  for  the  purpose  by  a  genial 
and  henceforth  famous  ecclesiastical  potentate,  "  the 
Dean  of  Dundee,"  smoked  a  single  cigar  apiece,  pre- 
sented them  ad  hoe  before  leaving  the  ship^  and 
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consumed  the  solitary  hare  they  had  shot  on  the 
way  out  The  story  of  their  retom  journey  is  in- 
tensely interesting^.  On  June  7,  when  they  had  still  forty 
miles  to  go,  and  doubtless  were  rear  the  end  of  their  ' 
provisions,  Lieut  Pan>— whose  untfaing  eneigy  and  ad- 
niLrablc  "  road-making "  made  him  the  very  perfection  of 
companions  for  Commander  Markham— started  alone  on 
a  despeiata  walk  to  the  ship  for  assistance.  They  had  only 
eln'en  s;ood  le^s  oul  of  Ikiriyjour  in  ihc  parly,  and  "  even 
some  of  these  are  shaky,"  says  Matkham  on  May  25. 
Fortunately  two  of  them,  both  excellent,  remained  to 
Pair  a  fortnight  later.  The  first  death  of  the  party  hap- 
pened next  day,  but  the  day  after,  June  9,  late  in  the 
evening,  relief  came.  Parr's  wonderful  walk — far  more 
memorable  than  Weston's  or  O'Leary's— probably  saved 
the  lives  of  one  or  two  men  of  the  gallant  party  which 
hat  come  nearest  of  any  human  being,  possibly  nearest  of 
aitj  living  creature,  to  the  solitude  of  the  North  Pole. 

Space  alone  prevents  us  dwelling  on  the  equally  in- 
tcrcstin;^  work  done  by  Aldrich  on  the  northern  shore  of 
the  American  continent,  and  by  Beaumont  on  North 
Greenland.  The  names  of  Markham,  Aldrich,  Beau- 
mont, Parr,  and  Sir  Gcoiie  Nareii  luive  been  added 
definitively  to  the  long  fist  of  oor  Arctic  heroes.  Few 
things  have  been  finer  in  seamanship  tli.in  Sir  George 
Nares*  passage  up  Smith's  Sound  and  Kobeson  Cbaimel 
into  the  PaheouyBtle  sea  and  home  again.  The  dull 
with  which  he  devised  and  combined  the  exploring  par- 
ties and  prepared  everything  so  that  the  utmost  was 
accomplished  which  it  was  possible  for  brave  men  to 
accomplish  without  usdess  sacrifice  of  human  life,  has 
scarcely  yet  received  sufficient  acknowledgment  either 
from  his  country  or  from  the  public 

ANT HR  AC  EN 

Anthractn  i  its  Constiiution,  Properties,  Manufacture, 
and  Derivatives,  including  Artificial  Alisarin, 
Anihrapurpurim,  ^c.,  with  their  A^UcaUmu  in 
Dyeing  and  Printing.  By  G.  AuecbadK  Traaslated 
and  edited  by  William  Crookes,  F.R.S.  (London: 
Longmans,  Green,  and  Ca,  1877.) 

FROM  the  extent  to  which  the  anthracene  and  aitt. 
ficial  alizarin  industries  have  grown  within  the  last 
few  years,  and  the  interest  taken  in  them  in  England,  it 
has  been  deemed  advnable  to  bring  forward  an  English 
c<Jition  of  Aucrbach's  text  book  on  the  above  subject.  This 
work  has  been  carried  out  by  Mr.  W.  Crookes,  from  a 
revised  manoseript  aoppHed  bjr  the  avtbor. 

In  the  author's  preface  to  this  vo!i:me  wc  .-re  told  that 
since  the  production  of  the  first  German  edition  four 
years  ago,  from  the  amount  of  new  &cts  recently  brought 
to  light,  it  has  been  found  necessary  to  make  various 
additions,  so  as  to  render  the  treatise  complete  up  to  the 
present  date.  The  arrangement  of  the  earlier  edition  has 
been  to  a  certain  extent  adhered  to,  but  made  rather  more 
^stematic,  placing  certain  of  the  compounds  in  groups  to 
admit  of  easy  reference. 

At  the  commencement  a  short  acccount  of  anthracene 
Is  given,  and  reference  made  to  the  first  investigatfens  of 
<he  body,  by  Dumas  and  Lament  in  1833,  and  the  later 
discoveries  of  Fritzsche,  AnderMO,  Berthelot,  Graebe,  and 
I,  with  flomeicmarits  on  the  views  e&tertained 


by  these  two  latter  chemists,  with  regard  to  the  constitu- 
tion of  anthracene  and  its  derivatives.  After  describing 

the  physic.il  propcnics  of  this  body,  and  the  different 
modes  in  which  it  may  be  formed,  a  full  desaiption  is 
entered  inio  of  its  manulhcture  on  a  large  scale,  from 
coal  tar,  according  to  the  results  obtained  by  E.  Kopp, 
who  has  made  a  careful  study  of  the  preparation  of 
anthracene  firom  soft  pitch.  A  description  is  also  given 
of  the  furnace  best  adapted  for  the  distill.Ttion  of  the 
pitch,  and  the  different  methods  for  purifymg  the  crude 
anthracene  by  extraction  with  hcayj  BaphtlM,aod  mblU 


In  treating  of  the  methods  for  the  vahmtion  of  crude 

anthracene,  the  older  processes  in  which  it  may  be  ex- 
tracted by  means  of  alcohol  or  carbon  disulphide  are 
mentioned,  from  their  having  to  a  certain  extent  an  hls« 

torical  interest,  but  which  have  been  superseded  by  the 
method  of  Luck,  in  which  greater  accuracy  is  obtained. 
This  latter  method  depends  on  the  conversion  of  anthnu 
ccne  into  the  theoretical  quantity  of  anthraquinon  when 
dissolved  in  glacial  acetic  acid  and  boiled  with  chromic 
acid.  A  fiill  description  is  given  of  the  hydrides  of 
anthracene,  and  its  cblorineand  bromine  derivatives.  In 
the  description  of  antbraquinon,  before  entering  upon  its 
proptities  and  manufacture,  the  various  methods  in  which 
it  may  be  synthetically  formed  are  discussed,  among 
others,  the  method  of  Bayer  and  Care,  by  means  of  which 
the  antbraquinon  derivatives  maybe  formed  from  phthalic 
acid  and  phenolene ;  the  discovery  of  which  method  has 
added  much  to  a,  clearer  coooeption  bf  the  nature  of 

anthrafiuinon. 

The  latter  half  of  the  volume  deals  with  the  history  and 
preparation  of  natural  and  artificial  aUzarin,  and  the  con- 
sideration of  its  derivatives.  In  describing  the  different 
processes  for  the  preparation  of  artificial  alizarin,  mention 
is  made  of  the  improvtmL-nt  on  fornitr  methods  intro- 
duced by  Graebe,  Liebermann,  and  Caro,  in  which  they 
produce  It  from  monosolphanthraquimnale  of  soda ;  the 
advantage  claimed  by  these  over  the  other  methods  being 
the  direct  conversion  of  anthracene  into  buulpbanihra- 
cenic  acid,  and  its  transformatioB  into  btsniphanthm* 
quinonic  acid  by  cheap  oxidising  agents. 

Anthraflavic  acid,  chrysammic  acid,  purpurin  and  their 
derivatives  receive  full  consideration,  and  an  appendix  is 
attached  contaiciag  some  practical  receipts  for  dyeing 
with  purpurin  and  artificial  uiarin. 

The  volume  concludes  with  a  most  valuable  biblio- 
graphy embracing  a  list  of  the  substances  ueated  of 
thron^wnt  the  work  arranged  in  alphabetical  order,  with 
the  names  of  the  authors  who  have  written  on  that 
paiticolar  branch  of  the  subject,  and  with  exact  reference 
to  the  journals  In  which  the  researches  have  been  pub- 
lished. As  papers  on  the  different  subjects  mentioned  in 
the  volume  are  scattered  over  many  different  periodicals, 
the  compleleneii  with  which  this  bibliography  has  been 
arranged  will  prove  a  most  valuable  assistance  to  those 
who  wish  to  consult  the  orighial  memofafs. 

We  observe  that  lbrni:^hoi:t  the  edition  Mr.  Crookes 
has  retained  the  German  mode  of  writing  anthracene 
without  the  final  '*e'' ;  this  may  be  unimportant,  but  it  is 
not  the  method  iisually  adopted  in  English  text-books. 
There  is  a  slight  mistake  at  the  top  of  page  157  in  the 
use  of  the  term** fiemMs'' instead  of  "fenie.*  TUais 
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doubtless  a  slip,  but  in  ths  pafUcalar  nflctioii detolbed 
h  of  some  importance. 
We  ftd  sure  that  Mr.  Crodkes  wttl  receive 

of  those  interested  in  this  subject  in  England  for  the  care 
and  completeness  with  which  he  has  arranged  and  carried 
dot  the  text-book. 


OUR  BOOK  SHELF 

Half-Hours  among  some  English  Anliqtiilics.  By 
liewellynn  Jewitt,  F.S.A.,  &c  (London :  Hardwicke 
and  Bogue,  1877.) 
This  ought  to  be  an  extremely  oseAiI  litt'c  manual  to 
those  who  desire  to  obtain  a  knowlcd^jc  of  ihc  various 
classes  of  antiquities  to  be  found  in  England,  both  pre- 
historic and  historic.  Mr.  Jcwitt  writes  with  full  ki)ow- 
ledge  and  in  a  manner  th.it  cannot  fail  to  secure  the 
attention  of  the  render.  1  Ic  theorises  very  little,  confin- 
ing himself  nininly  to  a  statement  of  facts  in  reference  to 
the  various  objects  included  under  the  name  of  antiquities. 
He  speaks  of  barrows,  stonc-circles,  cromledis,  flint  and 
stone  implements,  bronze  instruments,  Roman  remains  of 
various  kinds,  ancient  pottery,  arms  and  amuMir,  sepul- 
chral slabs  and  brasses,  coins,  church  bdL^  glass,  tiles, 
tapestry,  personal  oniaments.  Tbns,  it  will  be  seen,  Mr. 
Jewitl's  programme  is  extensive  and  varied,  and  .-ilthougli 
much  cannot  be  said  in  the  space  at  his  comntiuid,  his 
little  work  will  prove  a  very  useful  introduction  to  works 
of  a  more  special  kind.  Not  its  least  valuable  features 
are  the  illnstfations— ttpwaids  of  300— vhicb  accompany 
the  text. 

LETTERS  TO  THE  EDITOR 
\^'he  E<<itor  doti:  not  hold  himself  responsible  for  of  iiiictis  fjcpre:sed 
by  his  corrfspoitdents.    Neither  ean  he  tindn  tnke  to  return, 
9r  lo  eojTnpcfid  vsith  the  -wrilas  of,  rejected  manuseiifts. 
Ifp  mUce  1  /  '  "'f  of  anonynioiis  eommHrnea/iMn^i 

Centralism  in  Spectroscopy 

In  Natuh^  vol.  XV.  p.  489b  thwe  aie  some  temttfcable 
HMiiiliii  aiy<  illniis  by  Mr.  Christie  to  certain  of  my  matlerof- 
hiet  Btsteawnts  en  yonr  p.  449,  of  which  the  most  pnarittg  for 
'  me  to  notice  is  th«  psraeraph  wherein  he  declares  that  "  the 
^inborgh  ObKrvatory  has,  for  the  lasty^r  years,  posMsscd 
tint  spectroscopes  which  are  slmoit  ^redsely  ideatleal  with 
ttose  md  with  such  eflect  by  Dr.  HsfgmBi'* 

I  beg  to  say  that  the  above  is  not  the  case,  and  for  diis, 
amoDgtt  other  rcMonf,  viz.,  that  though  three  spectroscopes  are 
there  in  part,  tbey  belong  solely  as  yet  to  H. M.  Office  of^ Works 
in  London,  which  office,  moreover,  decided  long  siaoe  to  return 
■II  of  them  to  their  maker,  In  lieu  o(cnenew  tpeclroscopb  And 
Mr.  Christie  most  have  known  of  this  periectly  well  when  he 
vrsole  the  above  peragTaph,  for  the  carpenters  of  the  deportment, 
who  fetched  away,  about  nine  months  ngo,  tlie  one  and  only  colli- 
mator to  all  those  three  partial  spcctro.copc?,  In  onler  to  send  it 
back  to  its  maker,  spoke,  as  a  matter  ot  notoriety,  of  Mr. 
Christie  himself  being  the  advLscrof  H.M.  (XTiceof  Works  in 
that  transaction,  as  \^  ell  as  the  designer  of  the  one  new  ipectra- 
scope  ordered  by  the  London  office  to  take  the  place  of  the 
former  threes  hot  not  i  ctcivcd  bens  yet. 

With  regard  to  the  other  new,  and  Car  mow  important, 
Gvmmek  spectroscope,  of  which  Mr.  Chrisde  both  dudes  me 
for  not  waiting  for  the  full  acconnt  to  appear,  as  he  now  intl> 
mates,  in  a  forthcoming  number  of  the  Prveetdinf^s  of  the  Royal 
Society,  and  al  o  challenges  me  to  discuss  its  principles  with 
him  at  once,  I  be,;  to  siy  thit  my  former  remarks  had  reference 
M>Iely  to  the  oAici^  totlex  of  last  year's  work  at  the  Royal  Ob- 
servatory, Oreenwich,  as  publishexl  by  the  Royal  Astronomical 
Society  in  their  last  Anaivtnaiy  Report,  at  p.  162,  where  all  the 
world  t'oth  may,  and  I  suppose  wss  intended  to,  see  it,  and  where 
Mr.  Christie's  name  appeals  no  more  than  it  di>I  in  my  letter. 
And  as  in  that  letter  (at  your  page  450)  I  venture  !  tu  assign 
the  mxt  anniversary  meeting  of  the  same  society  the  limit  of 
time  within  which  the  full  practical  value  of  the  said  new  Green- 
wich spectrosco|N;  will  have  been  arrived  at,  I  do  not  think  we 
can  do  better  than  wait  for  that  time  to  arrive. 

iS>  Royal  Terrace^  Ldinbargb,  April  6      Piazzi  Smyth 


Parhelia  and  Pnraselenje  seen  on  March  n,  1S77,  and 
again  on  March  21,  1877,  at  Highfield  House  Obser- 
vatory 

PERiiAfs  this  phenomenon  is  the  most  remarkable  of  the 
many  somewhat  similar  ones  that  it  has  been  iny  good  fortiue 
to  wilneis  during  the  last  forty  years,  the  chief^  features  being 
brilliancy  and  persistency. 

Fig.  t  lepnienU  the  appeaimee  at  8  JLK.  t  an  ordmary  Imlo 
of  as4*  ndiu^  witb  an  elaiguted  mode  sua  at  die  apex.  Thie 


Flo.  1.-SA.M. 

lasted  till  <).y>  am  ,  when,  in  addition  to  the  halo,  a  3,  and  the 
mock  sun,  7,  liicrc  was  .i  second  circle,  S«,  of  45"  radius,  also 
having  the  true  sun  for  its  centre,  an  inverted  portion  of  a  third 
circle,  ij  6,  of  22^  radios  having  its  centre  45*  above  the  true 
tun  ;  also  a  portion  of  a  fourth  circle,  1 «,  of  90"  radius,  whoae 
centre  was  9tf>  bdowtbesun.  The  mock  sun,  y,  waSTOy  hit^ 
and  prismadc^  as  also  was  the  circle^  11^  The  other  ringis 


At  9.40  A.M.  the  portions  of  circles  ijS  an  !  1  v  li.id  vinU'icI, 
btt*.  a  wing-like  portion  was  now  visible,  and  briiliant  (see  l-'iij.  3, 
Km).  This  remained  until  11.15  a.m.,  when  only  and  the 
mock  sun  7  remained,  lasting  all  the  morning.  At  12.57  P.M. 
the  arc,  iir,  a;^in  appeared,  and  was  visible  until  1.32  P.M.,  the 
halo,  a  j8,  and  the  mock  sun,  y,  lasting  till  5  P.M. 

At  7.40  P.M.  an  ordinary  lunar  halo  {aQ,  Fig.  5),  and  at 
8.25  P.M.  a  portion  of  a  second  circle,  8  <,  of  45'  ra  liut,  and  of 
a  third  cirde,  tx  (of  90"  radii)';)  and  an  elongated  mick  moon,  y. 


were  very  appatent.  Attljl  die  ordinary  luaar  hale  aIo.ie 
remained.  At  9.10  a  portioa  of  a  cndsb  *«!,  not  quite  90^ 
radius,  appeased  (see  Fig.  6K  but  this  did  not  toueh  ttw  dude 
a  5.  but  was  iaf>  above  it.  At  9.15  p.m.  this  ahovaanhe^  but 
the  lunsr  hale  fenainad  as  long  as  the  oMon  was  above  the 
horizon. 

On  MaMh  3i,  at  8  A.M.,  tbsfO  was  a  sohr  halo  and 
audc  sua  eiaetly  like  (ha  «ae  seen  at  .8  am.,  Usich  ao  (aae 
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Fi^  i),  and  thia  lasted  all  day,  with  the  addition  at  4  p.m. 
till  5.40  P.M.  of  the  arc  1 «  (being  the  ex»ct  copy  of  Kiy-  4  f^f 
March  20)  ;  6  I'M.  there  wa-S  the  cjniinary  circle  a 3,  the  mock 
sun  f,  and  an  inverted  portion  176  (Fip.  2).  At  6. 10  only  the 
ordinary  halo  remained. 
From  8  r.M.  till  9.40  tm    m  >  i  >'  <  rc  was  a  limar  halo  with 

mi  (.lunL;.ited  nio<:l<  nioun  ;  .so  that  ft  similar  condition  of  the 
atiiuispherc  prevailed  fur  thirty-ci^jht  hours. 

Wiienever  the  circles  were  briliant,  they  were  formed  in  a  very 
thin  ha^e-hkc  cloud,  thromh  wUch  the  an  or  mooa  (m  otter 
case)  shooe  brightly. 

The  weetlier  WIS  coU  with  tfaidi  ice  in  tbe 


Fiu.  J. 

At  8  A.M.  on  tlic  20th  the  sky  was  acattered  over  with  thin 
woolly  cirri,  indistinct  in  outliite,  and  dirty>white  in  colour,  with 
here  and  there  a  sixuUl  protainent  wh;(c  1 .  irtion  (the  sky  resem- 
bling a  ica  witli  a  lew  white  wave-c.  >  ;  1^  re  and  there).  These 
clouds  moved  in  a  south  corrent,  but  ai  g  .v..m.  the  clouds  were 
•gaiD  floaai  g  ii^  a  north-east  cunent 

The  wind  ou  the  JOth  was  north-east,  and  on  the  2(«t  oorth. 


ric.  & 


Tcin|icra> 


i  Xcinpcxa* 

SiytMlliu  W«iMk;    tuNw       Dfrbuik  Welbdb. 


327 
34  o 


Sajl   ...  32*3  ...  31*0      SA.if.  ...  35t> 

t  r.K.   ...  4l'9  ...  34'0      i  r.M.  ...  42*1 

6p.1I.   ...  37'5  ...  397 

II  P.M.  ...  32*8  ...  317  ,  II  P.M.  ...  yyo 

Uarch  22,  K>lar  halo  and  Innar  halo. 
•»     23,  ,« 

»     =7i    .    .  »♦  »» 
„    iS>,  solar  halo* 

„    3i\hHMurhftlow  E.J.LOWK 

Owens  CoUege 
It  seeats  probable  iliat  the  claims  of  Owens  College  to  be 
CBiHdfled  mto  e  wmtftaAi^if^m^iKB^  body  for  the  north 


of  Kn_L;lind,  will  soou  be  brought  before  the  public  in  a  more 
(li  tinitc  sh.ipe  tliaii  that  of  newspaper  Ciirrcsj>oncleiiLC.  There 
aic  one  or  two  CoIl^ldcrat^<ms  atfectin^;  tlie  (jne^tiuii,  which  do 
not  &cem  to  to  have  b«cn  brought  forwaid  by  any  of  thou 
who  have  enteied  into  the  discussion,  and  I  shall  eateein  it  • 
favour  if  you  will  .lUow  nie  briefly  to  notice  theM:. 

I  may  premise  that  no  woid  in  tliis  letter  ii  inleiiiit:<l  to  cicr.  ^jate 
from  any  claims  that  ( )wens  College  may  a.l  vancp  on  the  ^roi-nd  of 
past  or  i>rospcctive  services  to  ctlucation  in  the  district  of  Knjjiand 
to  which  ii.s  efri>rts  must  l>c  principally,  though  not  entirely,  Con- 
fined. It  is  a;ino.-,i  iin]>o!isit)lc  to  over-rate  tliosc  claim-'i,  but  when 
they  are  so  ]iiu  lurwardas  to  imply  tint  (Jweiis  Collero  i>  the 
only  |"js>iljlc  centre  for  ^ivinjj  decrees  m  tlic  north  of  Kn^jl.iiid, 
the  dwellers  on  it.e  bank.;  of  the  Tyoe,  the  We.^r,  and  the  rees, 
are  apt  to  feel  that  loo  little  account  is  made  both  of  thencccisi- 
ticis  an<l  of  the  actual  ediicaiioual  resources  of  their  own  part  of 
the  "  north  of  Ennljmd." 

In  the  first  place,  a  careful  study  of  l!r.i<K!i  uv  tinkei  it  clear 
th.\;,  for  the  counties  of  Durliain  ami  Xoriha  iili^u.m  l,  anil  even 
the  noith-cast  portion  of  Vork.^hirc,  a  univc  »i;y  ux.imination  or 
college  course  is  at  lea.^t  as  acccs-siblc  in  I.omioti  at  at  Man- 
Chester  ;  so  that  fur  thc>c  cou:itiii  the  li«ncfiti<ji  Owens  Colle.'f, 
wliethcr  as  collej^e  ur  uu.vcriity,  aro  ]iractically  on  a  par  with 
th<jse  of  University  Col Ic'^c,  I.ond.)n,  an  I  the  tlc;;rec  cxamina- 
tionji  of  the  Univcrijly  ol  London. 

Secondly,  it  is  a  fact,  allhou..:li  apparently  uiikiiuwu  ti<  the 
majority  of  iIiom:  who  have  writteu  on  ihi'^  |  icsiioii,  i)i.it  iliere 
already  exists  in  the  n'>rth  of  Enul.ind  -at  Duih.iin  —  a  univ?rsity 
with  a  Royal  Charier  forgiving  deforces  in  al)  facullics,  and  wlio>c 
conilitions  for  giving  those  degrees  combine  in  an  admirable 
manner  the  Bwdem  spirit  with  the  itrictaaea  of  the  old  reqnire- 
ments. 

This  university  wa*  ori,;inaIl/  founded  by  the  iil>erality  of  tiie 
Cathcilr.i!  authorities,  who,  with  a  s|/in'  worthy  of  imitation 
clscwlicic,  ji  t  a,jart  teriain  of  their  own  fu,nds  for  the  purpoee 
of  giving  a  liberal  education  in  artj  and  tlieo!ii;;y  to  students 
who  for  various  rex^uns  could  not  avail  llieiiisclvcj  ui  the  ad- 
vantages of  (l.vford  and  Cambridge.  As  alw.i>s  liappens  in 
such  CTjOi,  benefactions  of  in;hol.ii>hipi  and  Icliow.hips  have 
accrued  which  have  consiileiably  iiicrc.isc  J  the  i  i.vii  available 
for  educational  purposes. 

Nor  have  these  funds  been  lotrictc.I,  .i>  iu.iiiy  m.  J.t  expect, 
looking  at  the  source  from  which  they  tonic,  to  .s.-c:  inan  pm- 
po;>c-..  While  most  of  the  coHeires  at  Oxford  and  i  .imbricl|.;c 
were  sliil  con)[icihii^'  Jca  .  and  Xoiiconforiuistj  to  attend  reli- 
gioos  NcrvKci  to  winch  ihcy  ol  yCcled,  the  tegnl.i'ions  of  the 
University  of  Durham  anlicipatcil  the  L'nivetiitii;s'  Tts'.s  Act  by 
granting  exemption  in  such  c.uc>  ;  and  during  the  ia^t  six  years 
more  than  a  t)iou>.viid  pounds  a  ycAr  of  the  university  fundi)  has 
been  set  aside  foi  the  purpo.-.cs  c.f  the  Science  Faculty  of  the 
university  whidi  has  its  local  hal>iLation  in  Newcastle. 

I  may  add  that  the  Senate  and  Convocation  of  the  university 
have  in  late  years  adopted  a  most  liberal  view  iu  regard  to  the 
admission  of  students  of  other  colleges  Uuu  those  al  Durham 
..:id  Newcastle  to  the  degrees  which  they  ^ive,  and  I  have  per- 
sonally little  doubt  that  they  would  coosider  with  favour  any 
scheme  lor  exteodlag  the  area  over  wliich  their  d«|>t«et  are 
available. 

The  question  of  the  desrability  of  multiplying  the  number  of 
ccntm  for  giving  d^rees  is  a  wide  one,  into  which  I  have  no 
desire  to  enter.  My  only  wi,sh  u  that  in  any  consideration  of 
the  question  of  establishing  a  new  centre,  all  the  facta  regarding 
iu  sphere  of  action  and  the  centre*  which  already  eniit  within 
what  is  claimed  as  that  sphere  should  be  hnown. 

W.  StkaiMIAN  Alois 

Col'eec  of  Physical  Science,  Newcaitle^>Tyne,  March  24 


The  Suspected  Intrn-Mercurial  Planet ;  OccuUation  of 
Xnppn  Oomioomm 

Makch  31  was  fine  hen^  bat  with  fiteqnent  clouds.  I  had 
of  the  Mn  lion  9  o'dock  to  is,  Dublin 
then  at  IS.3&  1.3$.  2.0^  end  3.50^  after  wUcb 
clonaed  foe  the  lenainder  of  the 


n  amall  qiot  with  n  double 
limb  foUoired  by  n  few  very  iinall 


the 

day.  The  only  object  1 
nutlim  Mar  the 
spots. 

MuMih  22  waa  finer,  and  lobaenred  at  8.30,  9.12,  10.20, 
to.50^  11.35,  I3.A  1.35,  1.50^  3.55,  4-25.  5-S>  """J  5-33> 
The  amalt  nottoT dw  peevioua  dny  baa  completely  disappeared, 
■nd  bfOid  Dcif^  InennB  oociipied  their  place.  Tbelaq{e«pot 
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at  the  last  obcervalion  had  lo  doMly  appraadied  tlie  edge  that  it 
wa<  scarceljr,  if  at  all,  visible,  and  the  entire  disc  might  then  be 
•aid  to  appear  free  from  tpoU  of  aST  kind.  On  March  23  the 
sun  lemained  altogether  ctoaded.  At  ai^,  however,  the  iky 
denied,  and  I  bad  a  good  view  of  ttn  ocealiation  of  Kappa 
Gcminonim.  The  disappearance  was,  as  nttul,  instantaneous, 
bat  immediately  after  it  a  delicate  ray  aeemtd  to  shoot  out  from 
the  place  of  the  star  in  a  direction  perpendicular  to  the  edge  of 
the  moon,  and  the  appearance  laiteif  about  eicbt  seconds. 
Milhffook,  twtat,  March  24  J.  Buuiingbam 

•  CcntMUi 

At  the  ncettag  oT  the  Royal  AslroBomical  Sode^  Oeoember 
i,  1876,  Mr.  MulhiAediarBeuiiRiartiibhiBuj. 

A*  the  star  aever  leeehes  moie  than  11*  above  nqr  horizon, 
the  dcfinltioB  moat  alwajs  be  iaperfcct;  bat  the  following 
Ukea  a«  theiBomfai(  of  Fcfarauy  aa  appear  couicleai, 

lis  Bic  oMaiaed  bam.  the 


Bheodsphece:~ 

ch  i>77'i4> 

I>iMaaca. 

3  4 

3  > 

31 

37 

Mean  ... 

33 

<'4  0 
645 
643 
647 

64  "4 

The  component  stars  ate  of  about  the  first  and  second  magnitudei^ 
and  their  coloor  isjeUow.  Po«cr  employid,  240}  aelioition 
very  bod.  MaXWIOX  HaIX 

I* 


The  Boomeniig 

Will  you  allow  me  lo  add  my  experience  of  the  use  of  this 
iseapott  to  that  furoished  1>y  your  other  correspondents?  My 
cxpcrit  nee  is  mainly  confined  to  the  natives  afaoot  the  Cunda- 
mice  and  its  afliuents,  whcie  1  was  frcquMllty  in  eoaspany  with 
natives  for  about  a  year.  They  had  two  weapons— one  large, 
for  war,  the  other  snmll,  for  gaab  I  ahonkl  think  the  weapon 
is  seldom  thrown  in  war,  since  noat  of  their  contests  (such  as 
they  are)  take  place  in  scrubb  or  foiat,  where  it  could  not  be 
u&eti  to  advaaisge  ;  but  I  have  seen  a  native  frightfully  cut  in 
the  abdOBMB,  and  was  told  by  a  native  that  he  had  been  struck 
by  a  hoonserani;  thrown  by  t)ie  hostile  pirty.  I  have  seen  a 
few  of  these  oont LSI. 'i,  t>ut  never  saw  the  ikiomcrang  uted  in  any 
way.  The  "waddys"  were  thrown  freely,  the  spear  seldom. 
The  game  boomerang  is  thrown  among  flights  of  ducks,  and  also 
panols  when  congregated  on  the  trees  and  gathering  nectar  from 
ucir  fl«wen«  and  with  marked  effect.  This  I  have  seen  several 
tiroes.  There  are  two  ways  «f  thruwin^  the  weapon,  which,  as 
I  could  throw  ii  well  at  one  iimr,  1  endeavour  to  describe. 
It  is  grasped  quite  at  the  end  by  the  right  hand  and  raised  above 
the  head,  the  elbow  being  bent,  the  weapon  assuming  a  position 
with  its  a  nvtx  edge  downwaids  on  a  nearly  horizontal  line  at 
right  angles  to  the  intended  line  of  flight.  '1  he  arm  is  brought 
swiftly  round  frcm  Jclt  to  right,  liccoroing  gradually  extended 
until  it  reaches  a  line  dircclly  in  front  of  the  face,  when  the 
weapon  is  dclircied  from  the  now  straight  arm,  with  the  con- 
cave edge  toAsrds  tlic  line  of  flight.  This  is  the  method  of 
throwing  into  the  air.  No  dependence  can  be  placed  on  the 
ICluin  of  the  weapon  within  a  circle  of  twenty  yards,  though  it 
sometimes  rctutu<>  dangerously  near  the  thrower.  If  it  meets 
with  an  obstacle  it  i^  either  stopped  and  falls  dead  to  the  eailh, 
or  its  course  is  chaiigeil.  In  cither  ca^c  its  peculiar  motion  is 
dcitroyed,  as  niuit  be  obvious.  In  ll.e  other  rocthud  of  throwing 
the  weapon  is  held  in  the  sjme  w.iy,  but  delivered  iitatly  on  line 
with  the  hip,  and  made  to  strike  the  tatth  about  ten  yards  in  (runt 
of  the  thiowcr,  pitching,  I  believe  (though  it  i«  r.ot  easy  lo  observe), 
on  one  of  il-.  hoins.  '1  l.cnee  it  llc(»chc;^  and  llics  biiiight  away 
(or  peihaps  scvciny  I  r  tij;hty  yjirds,  kcti'ing  a  position  of  about 
four  feet  from  the  cnrlli,  and  gradually  rising  until  it  Is  '[  int.  It 
returns  very  liMlc  il  at  .all.  In  this  way  only  can  it  be  Uied  ft  r 
war,  sii  ce  in  the  ullicr  it  Ix  ^^ins  to  mount  at  once,  and  would 
ioon  be  above  the  enemy's  laax).  The  weapon  is  made  of  various 
wochIs,  a  piece  with  a  flight  eibow  I  cing  stlccicd.  It  is  hardened 
by  liaktni;.  The  riglit  f  rni  i>  aiiivcd  at  by  tri.il,  .1%  I  have  ?ecn 
during  the  pKJtchs  ol  manufacture.  1  huso  ^-i  Ki  tn  l.uroj  eans 
arc  the  failures.  I  had  lo  pay  a  good  price  for  the  two  I  brought 
hom^  hat  ih^  ttcse  eicellcat  spedasaii, 


The  natives  drive  dttcks.  A  flight  ia 
creek ;  men  are  then  posted  along  the 
birds  towards  them,  aad  tte  * 
pa  ss.  I  do  not  recollect  having  seen  the 
game.    These  are  anifonndad  and 
sticka. 


witk  mm 
AKTHintMIOOU 


In  MaMwelocjr  a  fldenenY 

Tmk  fceent  article  in  Natum  on  the  Treasnry  Bhe  Book 
rekting  to  melearology  brings  into  mpleasaat  prondnenet  dm 
opinion  of  the  emineat  aatraaooMr,  SbG.  Aiqrt  that  meteoro* 
logy  isBOtaadenee}  aad  the  tridenee  «f  the  eminent  physicist. 
Sir  William  TbOBMik  to  Oe  suse  eliiect ;  while  a  ceMxated 
philosopher  ia  the  eoiman  of  the  /^nffikOy  Jlttdew  has  not 
long  since  dsKiibed  auteorology  as  "  a  formless  registiy  of 
facts." 

Bat  anrdy  these  otbent  anthoritiet  have  hardly  icaliaad  tbn 
great  change  which  has  cone  over  the  whole  aspect  of  Mtoofo* 
fogy  since  the  introduction  of  synoptic  charts  ? 

Synoptic  m«teoraloi7  diows  that  the  worM  is,  broadly  speak* 
ing,  ca<mcd  with  shilling  cydooesaad  anti»cyclone^  wUdthaTt 
each,  snbjcet  to  local,  diunal,  and  other  varintkna,  n  chame> 
teriitic  weather,  and  jdiysical  appearance^  and  one  great  problem 
of  meteorology  is  to  explain  the  observed  weather  over  any  area, 
at  any  instant,  by  the  position  of  these  cyclones  and 

anti-cydooes.  It  is  ia  fact  analogous  to  that  brsndi  of  geology 
which  esdaina  the  accaay  and  oontonn  of  any  conntiy  hv  ue 
positMB  or  areu  of  npheaval,  cnuabling^  aad  mbscqueat  dcon- 
dation. 

Bat  there  is  another  problem  for  the  meteorologist  to  aolse^ 
via*  Given  the  position  of  the  cydones  and  anti-c)  clones  at  Mjjf 


to  determine  their  future  course  and  chaises  ;  and  I 
can  even  now  be  done  in  certain  cases.  As  if  the  geologist.* 
asked  what  the  future  course  of  thepnaent  state  of  the  eSxA*9 
surface  will  be,  where  fresh  npheavals  or  crumblings  will  occur, 
and  what  the  corrcspondmg  dumges  in  scenery  will  be  ?  In 
this  case  ibe  position  of  the  meteorologist  is  far  in  advance  of 
the  geologist. 

Uut  still  another  reproach  is  cast  upon  meteorology — that  the 
knowledge  requisite  to  issue  forecasts  cannot  be  expressed  ia 
mathematical  formulae  or  in  simple  maxims.  Here,  too,  the 
analogy  of  geology  may  show  that  neither  formnbe  nor  maxims 
are  neccssarv  to  make  a  science.  Just  as  a  number  of  skilled 
geologists,  from  long  experience,  agree  as  to  the  structure  of  a 
compTicated  piece  of  conntry,  so  will  a  oamber  of  auieocoio* 
gisis  agree  as  to  the  pvobaUe  come  of  aay  aeriea  of  ^dooce 
oranti'qrclonef. 

The  hraiu  of  a  letter  do  not  pemit  me  to  show  why  mesa 
values,  or  harmonic  series  can  nevcr  much  advance  BWteonlogf 
as  a  science,  if  any  better  aigvacnt  were  aeedcd  ihaa  IMr 
failure  after  a  trial  of  forty  ycar>. 

But  I  think  we  are  jui>t^tiLj  J  m  b.^>  ing  Ihat,  suice  the  iatnidafl> 
tien  of  synoptic  metihuds,  meteorology  is  aa  BMMhnadeaetaa 
geology ;  that  both  are  pure  ohaemtlonal  sdeaeeay  aad  that 
their  methods  havs  much  in  eoBmoo,  while  in  some  pomta 
meteorology  is  even  the  fuitber  advanced  of  the  two. 

31,  Chapel  Street,  S.W.  Ralph  AnsitcaoMBr 

Atmospheric  Currents 

I  Hoi'E  you  will  permit  me  to  reply  lo  Mr.  Clement  Ley's 
letter  on  atmospheric  currents  in  Na  i  i.  kk,  vol.  xv.  p.  450. 

It  is  certain  that  the  earth's  rotation  cannot  originate  any 
currtti',  t^ut  n.o  lifics  them  when  originated. 

NVe  are  agreed  as  to  the  cau.sc  of  the  Ira  Ic- winds.  The  con- 
iroverfy  is  as  to  the  questions,  \\  hy  the  trade-winds  do  not 
extend  lo  the  poles  ?  What  is  the  cause  of  the  counter-trades  or 
west  winds  lK.lwctts  the  trade-wind  regions  and  the  pults?  and 
what  is  the  cause  of  the  polar  depression  of  the  barometer  ? 

The  polar  depression  ol  the  b.irometer  is  due  to  the  centri- 
fugal force  of  the  voitcx  which  is  constituted  by  the  counter- 
tiades  as  they  circulate  u>und  the  pole  from  east  to  west.  1  here 
is  a  depression  at  the  centre  of  every  vortex,  as  any  one  may 
.sec  in  a  wash-ba»in. 

'I  he  counter-trades  are  "  the  reaction  of  the  trade-winds." 
The  laws  of  motion  make  it  impossible  for  the  winds  to  have 
any  effect  in  either  accelerating  or  retarding  the  earth's  rota- 
liuii-  .suppoiing,  what  we  aic  safe  in  taking  as  proved,  that  they 
originate  exdusivdy  as  the  elfcct  of  solar  iicat.  The  effect  of 
the  Imde-wiads  alone,  Uowisf  from  east  to  west,  wonhl  he  to 
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ictwd  the  cartli't  ratetion,  bat  fldi  ii  exactly  b&Unoed  by  the 
ommter-ttailes  of  tlw  tdicnnipolir  voitetM^  blowing  iiroat  west 

to  CMti 

I  cannot  asree  with  Mr.  Clement  Ley  when  he  saya  that  it 
involves  a  fallacy  to  expUn  the  mean  winds,  or  great  cnn«nt», 
oa  one  nrindple.  and  the  actual  winds,  or  temporary  cnrrents, 
OB  uotoer.  If  the  great  currents  were  much  feebler  in  propor* 
tion  to  the  tempomry  currents  than  they  are,  the  mean  previp 
IcBce  of  east  winds  in  the  tropics,  and  of  west  winds  in  the 
higher  latilades,  would  be  discemil>le  onlj  as  a  Rsidnal  fact 
wSea  a  number  of  aaemometric  obsnvntiont  made  at  varions 
ptacM  wen  conplete^  discussed.     Jonra  John  Mdbphy 


The  Germ  Theory 

YovK  mnber  for  March  22  eaaHias  a  review  of  my  work  on 
die  Genn  Theory  of  Disease^  whieh,  m  sone  points^  conveys  so 
erroneons  an  impression  of  my  exact  position  that  I  must  ask 
you  to  alkiw  me  space  for  a  few  remarks  regarding  it 

Advene  oideiara  is  what  the  author  of  such  a  nook  as  mine 
cxpMtib  ud,  to  some  extent,  desiict. 

A  bh-  representatkn  of  his  views  and  aignnents,  is  what  every 
anther  may  imist  on  as  n  fight. 

It  is  the  miilendfaig  mawier  in  which  my  position  b  tinted  in 
fonr  review  that  bwladMeei  me  to  pea  tUanotSb 

To  ore  or  two  of  year  statannMi  I  would  refer  in  illnstration 
ofwhitleonplihi. 

After  fcfaiuw  to  njexpKSMd belief  that  oontagia  are  l;^•ing 
muif  ed  partides— en  opmioa  hdd  by  many  eminent  physicians 
and  men  of  idence— your  reviewer  s^:  "If,  however,  the 
paitidea  in  aheep^pox,  small- pox,  and  vaedna  M  the  iaiiKtirg 
OMtter,  Ihw  am  easily  seen  by  the  nderoeeope^aiid  ooght^  there- 
fare^  to  he  found  b  the  bload,  hat  sndi  ie  net  tfie  ease."  This, 
th«  otd  and  itoek  aigvaient  uainst  tlw Mm  theory,  is  specially 
dealt  with  by  me  on  two  diflSiaat  oeeaient— at  p.  25,  h  seq., 
and  at  p^  204,  «r  «y.  If  it  wa»  wotth  your  reviewers  whUe  to 
ntethboidoblectioa  todwgetm  theory,  it  was  equally  worth 
UavAOntoaMkkeaeawrefcfcnee  to  aif  eaplaaatiaa  of  tibafact 
(HwfaldiitMita.  This  he  baa  not  doae— «  maaiilest  nn&hmes*. 

AUtdefintlicrontheieviewiafs:  "bcreased  diodnationof 
ima  ia  explained  thin :  Tkt  maniuidtcnmmfthm  of  tiqucr  tan- 
gidtthfyHt  eonfafwm  fmrMa  Uadt  tt  meruud  hitmudBH  of 
fHr^rtmn*  aikimtH  tug  ^  wta.  It  seems  bf  tfia  'that  con- 
lagiam  paitleles  have  livers  and  Iddnc'.  ^. 

The  oart  which  I  put  in  italics  is  yxt  m  your  review  within 
inverted  commas,  conveying  thereby  the  impretsioQ  that  it  is  a 
oorreet  quotation  from  my  book.  It  is  far  from  being  sa  As 
l^ven  by  you,  it  is  a  misquoted  short  passage,  sepanlad  fnmi 
ita  oontait,  and  altered  to  suit  the  purpose  of  your  review. 

Thediapter  on  increased  elimination  of  urea  is  pofectly  dear 
and  iatelliciUe  to  an;|r  ordinary  mind,  and  contains  nothing 
which  justines  your  reviewer  in  attrilmtiqg  to  n>e,  as  he  has  done, 
the  absurd  belief  that  oontagia  are  ponosedof  liver* and  kidney*. 
Neither  is  he  jostilied  in  using  thewoids  "eat"  and  "drink"  to 
express  the  action  of  a  minute  organism  on  its  environment 
Such  phra&eology  can  iserve  only  to  mislead  those  who  are  igno- 
rant  of  the  mode  in  which  these  organisms  ^jrow  ;  and  is  quite 
inapplicable  to  any  nutritive  process  which  goca  oa  ia  nch 
organisms  as  I  have  dcscril)ed  contagia  to  be. 

Your  reviewer  quotes  my  statement  that  "  if  we  were  to  bleed, 
to  pur^e,  to  give  antimony  to,  or  even  simply  to  withhold  food 
ami  water  !ium  all  the  cas«s  of  typhus  ami  enteric  fever  which 
occur,  lh«rc  can  be  no  doubt  tliat  wc  should  find  the  mortality 
from  these  diseases  greatly  increased  : "  and  remarks  on  thi^ 
'*  Dr.  Maclngan  is  right  here,  for  by  simply  withJtoUin:^  ftxrd  and 
u'jUr  there  can  be  no  doubt  that  he  would  greatly  increase  the 
mortality  by  starving  his  patients  to  dea;h."  Yonr  reviewer 
seems  to  be  unu  .vAtc  that  I  refer  in  these  remarka  to  a  node  of 
treating  fever  w  lndx  at  one  time  did  prevail. 

1  u  tjiK'  uV.icr  ))oint  I  woald  ttftt  in  ilfantatlM  of  year  re- 
viewer's inaccuracy. 

He  says  "  tlic  heat  nf  sjicciru-  fevers  ii  jartly  ascribed  to  the 
propaf^ation  ol  the  cnniaf;ium  causing  increased  consumption  of 
ti>&ue.  liut  increase  of  living  natter  causes  the  dJnppeaiaaiBa 
of  heal,  not  its  prixiuction." 

Even  according  to  ihi*,  your  reviewer's  own  somewhat  awkward 
statement  of  the  matter,  the  increased  heat  is  altiibuted  by  me 
to  incrci,eJ  consutnptiini  i if  ;  shue,  indirectly  bio„ght  about  by 
the  propagation  of  the  contagmm.  Nowliete  do  1  tay  that  in- 
crease of  living  matter  causes  production  of  licat  ;  and  nowhere 
docs  your  reviewrr  attribute  such  a  statement  to  me.    Quite  the 


contrary.  I  dbtiactly  sa^  that  tfie  hicreased  pradnction  of  heat 
results  from  increased  diaiBtM[iatioa  of  the  tissues;  and  your 
reviewer  Aitinctly  attiiholea  Ol*  saying  to  me.  What,  then,  is 
the  meaning  of  the  latter  part  of  the  sentence  just  quoted?  It 
bears  but  one  interpretaltoa.  Vonr  reviewer  attaches  to  the  first 
half  of  the  onotation  a  meaning  the  reverse  of  that  which  it 
conveys,  while  saying  that  I  ascribe  the  increased  heat  to  in- 
crease consumption  of  tissue,  he  seems  to  think  that  he  is  saying 
something  quite  different,  and  pens  his  criticism  accordingly.  If 
he  thus  misunderstands  his  own  statements,  I  need,  perhaps, 
scarcely  be  surprised  at  his  sometimes  misinterpreting  mine.  I 
do  object,  however,  to  such  misinterpretations  and  inaocnadc* 
appearing  in  so  influential  a  journal  as  Nature. 

Dundee  T.  Maci  aoan 

SEXUALITY  IN  PLANTS  t 

THE  conduding  part  of  the  tenth  volume  of  Prings- 
heim's  yahniicher  contains  three  papers,  one  of 
them  by  Dr.  Arnold  Dodel,  of  Zurich,  being  of  the 
highest  irhportance.  This  paper  occupies  the  greater 
part  of  tbc?  preseni  Heft,  .md  is  illustrated  by  eight 
coloured  pl.ttes.  1  he  title  is  "  Ulothrix  somia,  its  .Sexual 
and  Non-Sexual  Keproduction,  a  Contribution  to  the 
Knowledge  of  the  Lower  Limit  of  Sexuality  in  Plmts." 
The  nnatomy  and  life-history  of  the  IJlothrix  is  exhaustively 
treated,  the  whole  pa,per  being  a  model  of  caiefnl  and 
accttrate  resetrch,  ai  wdl  as  a  valaable  cotitribution  to 
our  knowledge  of  the  lower  plants.  The  paper  is  divided 
into  sections,  of  which  the  following  is  a  short  summary. 
The  results  given  aic  those  obtained  during  fouileen 
months'  consecutive  observation  of  the  plant.  The  genus 
Ulothrix  has  been  divided  into  mrmy  species,  but  Dodel 
shows  that  U.  zonata  is  so  variable  in  its  different  stages 
that  most  of  the  so-called  species  must  be  reduced  to 
one.  The  alternation  of  generations  is  very  remarkable 
and  divisible  into  four  stages.  During  the  pnfrm  of  the 
alternation  of  generation  three  distinct  Mims  aie  to  be 
distingaished,  two  being  filamet^ms  generations,  and  the 
third  a  zygospore  generation.  The  filamentous  gene- 
rations are  invariably  produced  non- sexually  and  repro- 
duce themselves  repeatedly,  forming,  in  fact,  the  plant 
known  to  systematic  botanists  as  Ulothrix  zonala.  The 
third  generation,  the  /ygoijiorc,  wa^  unknown  till  dis- 
covered by  Dodel.  In  the  long  series  of  filamentous 
mierations  two  distinct  forms  are  to  be  distinguished. 
The  first  is  produced  non-sexually  and  is  the  autumn  or 
wtaAOr  generation.  It  devdops  non-sexual  macrozoo- 
spores  and  quickly  spreads  the  qiecies  in  a  given  locality. 
The  leoond  n  a  aexiial  stafe  dneloping  microzoospores. 
It  arises  from  the  noo-sezoal  macrozoospore^  and  gives 
rise  to  the  microzoospores  which  by  conjugation  form  the 
third  generation,  the  z>-gospore  or  zoo/ygosporc. 

The  production  of  the  microzoospurc-torming  genera- 
tion terminates  the  scries  of  filamentous  generations. 
This  stage  is  found  in  spring  and  summer,  and  by  giving 
rise  to  the  zygospores  which  by  remaining  in  a  state  of 
rest  for  some  months  during  the  hot  dry  summer  weather, 
reproduce  the  plant  in  the  antunm.  Daring  the  hot 
weather  the  filamentous  gencfatioas  mam  or  less  com- 
pletely disappear.  The  zygospore  generation,  although  a 
product  of  gamogenesis,  is  itself  non-sexuaL 

Ulothrix  sonata  exhibits  polymorphism  in  a  renuurk- 
able  degree,  hence  many  fornrts  looked  upon  as  distinct 
species  must  be  suppressed.  This  opens  up  a  wide  ques- 
tion in  regard  to  other  alg;c,  and  shows  how  essential  it 
is  to  obtain  an  accurate  knowledge  of  the  life-history  of 
all  forms. 

The  cells  of  Ulothrix  give  rise  to  a  variable  number  of 
xoocpeees.  A  mother  cell  may  form  i,  3,  4,  8,  16,  or  33 
aoospores,  tbeie  betag  no  obvious  distinctions  between  the 
sexual  and  noa-sexnal  loosporea.  On  the  one  side  is  the 
large  macrozooepore  with  four  dUa,  and  then  there  is 
every  gradation  down  to  the  smallest  micro  zoospore 

'  Jihrbucher  fur  wiwn^chaftliche  Botanili.  Heramjeseben  von  Dr.  N. 
Pring&hcitn.   Zchoter  Band,  Vierto  Heft.   Leipzig  :  EoKcImann,  iSt^ 
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whidi  coiijmates,  and  which  is  furnished  with  only  two 
cHia.    The  only  distinction  between  the  macro-  and 

microzoosfMres  seems  te  be  that  the  fonner  have  four 
cilia,  the  latter  only  two.   When  the  microzbospores  fall 

to  coniu^raie  they  may  develop  non-'-cxiially  just  like  the 
macrnzoONpores.  This  is  a  fact  of  the  hit;hest  importance. 
In  this  plant,  b<Ior.;;inf:  In  the  lowest  group  in  which 
sexual  reproduction  occurs,  the  sexual  and  non-sexual 
seospores  are  hardly  to  be  distinguished,  and  if  by  any 
dhance  union  of  the  sexua^  zoospores  does  not  take  place, 
the  aoospore  bdiaves  like  a  maeraioospore  and  developt 
noiMwaiually. 

After  remahiinf;  in  a  atate  of  rest,  eometimea  for  nearly 
twelve  months,  Uie  contents  of  the  zyffospore  break  up 

into  zoospores,  from  which  arise  the  filamentous  stage 
of  Ulothrix. 

In  I'lothrix  the  conjusjatinjj  cells  are  gcncr.ilty  mor- 
pliolofjically  anil  phvsinloj;icaIly  identical,  but  '-omctimes 
larger  zoospores  conjugate  with  smaller,  a  dihference  in 
sex  being  here  indicated.  In  other  cases  the  micro- 
zootpores  which  have  not  conjugated  germinate  and  give 
rise  to  individuals  capable  of  r^iroducing.  The  study  of 
the  formation  and  subsequent  devetopnient  of  the 
zygospore  shorn  that  the  prnduct  of  oonjogalimi  ii  to  be 
considered  as  a  new  sexually-produced  generation.  It  is 
a  imicellular  plantlet,  with  a  root-like  process  and  a 
slowly-growing  plant-body  which  performs  the  function 
of  assimilation.  It  in  fact  represents  the  embryo  and  the 
s[i  irophnie  of  the  I'tcridophytes.  The  root-end  of  the 
plantlet  is  formed  by  the  union  of  the  germinal  spots  of 
the  conjugating  microzoospores,  while  the  assimilating 
plant-body  represents  the  nnited  chlorophyll-bearing  parts 
of  the  zoospore. 

The  Ulothrix  is  thus  one  of  the  Zygoapoicse^  and  is 
probably  related  to  Hydradictyoo,  but  it  sbowa  certain 
affinitiea  to  Splucnaleai  the  lowest  of  the  Oospores. 

As  this  part  concltides  the  tenth  volume  of  this  serial, 
a  most  useful  table  of  contents  and  special  index  of 
names  of  plants  and  details  treated  of  in  all  the  papers 
in  the  ten  volumes  has  been  added  by  Herr  Zopf.  This 
enables  the  student  at  once  to  refer  to  any  given  plant,  or 
even  to  the  part  of  it  described  in  Che  various  papers. 

W.R.MCNAB 


THE  ROYAL  NAVAL  COLLEGE,  GREENWICH 

ON  February  i,  1873,  the  Royal  Naval  College  was 
opened  at  Greenwich,  "  for  the  purpose  of  providing 
for  the  education  of  naval  officers  of  all  ranks  above  that 
of  midshipman  in  all  branches  of  theoretical  and  scien* 
tific  stady  bearing  upm  their  profession."  The  fint 
annaal  report  em  the  Royal  Naval  CoUeg»  thus  esta- 
biisbed  has  been  recently  presented  to  bom  Houses  of 
Pariiaaaent. 

When  the  College  was  established  it  was  determined 
by  the  Admiralty  to  brinj;  toj^ethcr  in  it  all  the  necessary 
means  both  for  the  higher  education  of  naval  officers  and 
also  of  others  connected  with  the  navy.  During  the 
session  which  terminated  last  year  four  captains,  four 
commanders,5  ninety-three  lieutenants,  and  eight  navi- 
gating>lteutenanis  joined  the  coUne  as  studenu,  but 
of  these  only  one  captain,  thirty*uree  lieutenants,  and 
three  Davigating-lteutenantt  went  through  the  whole  nine 
moothfl*  course,  ahhough  one  captain,  two  eonunanders, 
fifty  lieutenants,  and  three  navigatiog-lieutenants  under> 
went  the  final  examination.  Besides  these  officers,  who 
may  all  be  rej^ardtd  as  beinj;  purely  voluntary  students, 
there  was  also  a  large  number  of  others  studying  at  the 
college,  ^sith  a  view  to  passing  certain  exammations, 
which  would  qualify  them  either  for  promotion  or  ad- 
vancement or  for  appointment  to  Some  spedal  branch  nr 
department  of  the  service. 

Finally,  ten  private  students  are  reported  as  having 
passed  through  a  coune  ^  insim^ioo,  nine  of  the 


number  being  foreign  officers,  a  fact  which  testifies  to  the 
estimation  in  which  the  college  is  held  abroad. 

With  regard  to  the  subjects  of  stody^we  find  that,  b^ 
sides  the  course  of  mafKematics,  which  is  oompidsory  for 

ail  students,  systematic  courses  of  instruction,  extending 
over  the  entire  session,  are  given  in  physics,  chemistry, 
steam,  navij^ation,  and  nautical  astronmiiy.  m.irinc  sur- 
vcyin;":,  permanent  and  field  fortification,  military  survcy- 
m,;  .md  drawing,  military  history,  foreign  languages — 
namely,  French,  German,  and  Spanish — and  in  freehand 
dxairing.  Special  courses  of  lectures  are  also  given  on 
various  subjects,  among  which  the  principal  seem  to  be 
the  Structural  Arrangements  of  Men-of-War,  Intemap 
tional  1^1  w,  Naval  History,  and  Practical  Ship-building; 

TYPICAL  LAWS  OF  HEREDITY^ 
II. 

FIRST  let  me  point  out  a  fact  which  Quctelet  and  all 
writers  who  have  followed  in  his  paths  have  unac- 
countably overlooked,  and  which  has  an  intin\ate  bearing 
on  our  work  to-ni^ht.  It  is  that,  although  char.actcristics  of 
plants  and  animals  conform  to  the  law,  the  reason  of  their 
doing  50  is  as  yet  totally  unexplained.  The  essence  of  the 
law  M  that  differences  should  be  wholly  due  lo  the  collec- 
tive actions  of  a  host  of  independent  petty  influences  in 
various  combiaations,  as  was  represented  by  the  teeth  of 
the  harrow,  among  which  the  pellets  tumbled  in  variooa 
ways.  Now  the  processes  of  heredity  that  fimit  the 
number  of  the  children  of  one  class  such  as  gianto> 
that  diminish  their  resemblance  to  their  fathers,  and  kiu 
many  of  thcin,  arc  not  petty  influences,  but  very  im- 
portant ones.  Any  selective  tendency  is  ruin  to  the  law 
of  dcvi:ition,  \ci  ainung  the  processes  of  hcretlity  there  is 
the  Large  influence  of  natural  selection.  The  conclusion 
is  of  the  greatest  importance  to  our  problem.  It  is,  that 
the  processes  of  heredity  must  work  harmoniously  with 
the  law  of  deviation,  and  be  themselves  in  Some  sense 
conformable  to  it  Each  of  the  processes  must  show  this 
conformity  separately,  quite  irrespectively  of  tfie  rest  It 
is  not  an  admissible  hypothesis  that  any  two  or  more  of 
them,  such  as  reversion  and  natural  selection,  should  fol- 
low laws  so  e.xactly  inverse  to  one  another  that  the  one 
should  reftirm  what  the  other  had  ilcformcd,  because  cha- 
racteristics, in  which  the  relative  importance  of  the  various 
processes  is  very  different,  are  none  the  less  capable  of 
conforming  closely  to  the  typical  condition. 

When  the  idea  first  occurred  to  m^  it  became  evident 
that  the  problem  flight  be  solved  by  tho  aid  of  a  very 
moderate  amount  of  experiment.  Tinb  piOMfties  of  the 
law  of  deviation  are  not  numerous  and  they  are  veiy 
peculiar.  Alt,  therefore,  that  was  needed  from  experi- 
ment was  suggestion.  I  did  not  want  proof,  because  the 
theoretical  c.\igencies  of  the  problem  would  .afford  thaL 
What  I  Lvanted  was  to  be  started  in  the  right  direction. 

I  now  allude  to  my  experiment r^.  I  e.ist  .ibout  for 
some  time  to  find  a  population  possessed  of  some  measur- 
able characteristic  mat  conformed  fairly  well  to  the  law, 
and  that  was  suitable  for  investigation.  I  determined  to 
take  seeds  and  tbdr  wnghts,  and  alter  many  preparatocf 
inquiries,  fixed  upOD  tuse  of  sweet-peas.  They  WCK 
particularly  wdl  suited  to  my  purposes ;  they  do  not 
cross-fertilise,  which  Is  a  very  exceptional  condition  ;  they 
are  hardy,  prolific,  of  a  convenient  size  to  handle,  and 
their  weight  docs  not  alter  when  the  air  is  damp  or  dry. 
The  little  pea  at  the  end  of  the  pod,  so  characteristic  of 
ordiri  uy  peas,  is  absent  in  sweet  peas,  1  weighed  seeds 
individually,  by  thousands,  and  treated  them  as  a  census 
officer  would  treat  a  large  population.  Then  I  selected 
with  great  pains  several  sets  for  planting.  Each  set  con- 
tained seven  little  packets,  and  m  each  packet  were  ten 
seeds,  precisely  of  the  same  weight  Number  one  of  the 
padeets  contained  giant  seeds,  ul  as  nesriy  as  rai|!ht  be 
of  -H  3°  of  deviation.    Number  seven  contained  very 

■  Lcctur*  delivered  *t  the  Royal  Inuitu(i«n,  Friday  CTtaiitg,  February 
4kbf  rnaci$<Mia.i,  F-RS.  CoalhaH  figm  11.  491. 
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small  seeds,  all  of  -  3"  of  deviation.  The  intermediate 
pickets  corresponded  severally  to  the  intermediate  de- 
grt'cs  ±  2^  ±  I  '  and  o".  As  the  seeds  arc  too  small  to 
exhibit,  I  have  cut  out  discs  of  paper  in  strict  proportion 
to  their  sizes,  and  strips  in  strict  proportion  to  their 
weights,  and  have  hung  below  them  the  foliage  produced 
by  one  complete  scL  Many  friends  and  acquaintances 
each  undertoiak  the  planting  and  cukuxe  of  a  complete 
•e»,  90  tfcat  I  had  atavkaaeoos  ai^aiaMBta  gomg  on  in 
various  paits  of  the  United  Kingdom.  Two  proved 
failures,  out  the  final  result  was  this :  that  I  obtained  the 
more  or  k-ss  complete  produce  of  seven  setS|t]iat  ia  of 
7  X  7  X  10,  or  490  carefully  weiijhed  seeds. 

It  would  be  wholly  out  of  place  if  I  were  to  enter  into 
the  details  of  the  experiments  themselves,  the  numerous 
little  difficulties  and  imperfections  in  them,  or  how  I 
balanced  doubtful  cases,  how  I  divided  returns  into 
groups,  to  see  if  they  confirmed  one  another,  or  how  I 
conducted  any  other  of  the  wcU-known  statistical  opera- 
tions. Suffice  it  to  say  that  I  took  immense  pains,  which 
if  1  had  understood  the  general  conditions  of  the  problem 
as  c1e«rir  as  I  do  now.  Ishoald  not  perhaps  have  cared 
to  bestow.  The  results  were  moat  satisfactory.  They 
gave  me  two  data,  which  were  all  that  I  required  in  order 
to  undcrst.and  the  simplest  form  of  dcaoen^and  BO  I  got 
at  the  heart  of  the  problem  at  once. 

Simple  descent  means  this.  The  parenta;^e  must  he 
single,  as  in  the  case  of  the  sweet  peas  which  were  not 
cross-fertilised,  and  the  rate  of  production  and  the  inci- 
dence of  natural  selection  must  both  be  independent  of 
the  characteristic.  The  processes  concerned  in  simple 
descent  are  those  of  Family  V'ariability  and  Reversion.  It 
is  well  to  define  these  words  clearly.  By  family  varia- 
hilihris  meant  the  departure  of  the  children  of  the  same 
or  sim9arl]r  descended  fiuniUes  from  the  ideal  mean  tvpe 
of  all  of  them.  Reversion  is  the  tendency  of  that  ideal 
mean  type  to  depart  from  the  parent  type,  "reverting" 
towards  what  may  be  roughly  and  perhaps  fairly  described 
as  the  average  ancestral  type.  If  family  variability  ha<l 
been  the  only  process  in  simple  descent,  the  dispersion  of 
the  race  would  indotinitcly  increase  with  the  number  of 
the  generations,  but  reversion  checks  this  increase,  and 
brings  it  to  a  standstdl,  under  conditions  which  will  now 
be  explained. 

On  weighing  and  sorting  large  samples  of  the  produce 
of  eadk  of  die  seven  different  classes  of  the  peas,  I  found 
fii  every  case-law  of  deviation  to  nrevail,  and  in  every 
ease  the  value  of  t*  of  derriation  to  be  the  same.  I  was 

certainly  astonished  to  find  the  family  variability  of  the 
produce  of  the  little  seeds  to  be  equal  to  that  of^  the  big 
ones,  but  so  it  was,  and  I  thankfully  accept  the  fact,  for  if 
it  had  been  otherwise  I  cannot  imagine,  from  theoretical 
considerations,  how  the  problem  could  be  solved. 

The  next  great  fact  w.as  that  Reversion  followed  the 
simplest  possible  law  ;  for  the  proportion  was  constant 
between  the  deviation  of  the  mean  weight  of  the  produce 
geoenlly  and  the  deviation  of  the  parent  seed,  reckoning 
u  every  case  firom  one  standard  point.  In  a  typical  case, 
that  sundard  must  be  thcmean  of  the  race,  otherwise 
deviaUea  voidd  become  maymnietrical,  and  cams  to 
conform  to  the  hw. 

I  have  adjusted  an  apparatus  (Fig.  i)  to  exhibit  the  action 
of  these  two  processes.  We  may  consider  them  to  act  not 
simultaneously  but  in  success  on,  and  it  is  purely  a  matter 
of  convenience  which  of  the  two  we  suppose  to  act  the 
first.  I  suppose  first  Reversion  then  Family  Variability. 
That  is  to  say,  I  suppose  the  parent  first  to  revert  and 
then  to  tend  to  breed  his  like.  So  there  are  three  stages  : 
(1)  the  population  of  parents,  (2}  that  of  reverted  porenu, 
(3)  that  of  their  ol&pnng.  In  arranging  the  apparatus  I 
hsve  supposed  the  population  to  continue  uniform  in 
tinmben.  Tiiis  is  a  matter  of  no  theoretical  concern,  as 
the  whole  el  thb  memoir  relates  to  the  distingnishing 
peculiarities  of  samples  irrespectively  of  the  abiohtte 


number  of  individuals  in  those  samples.  The  apparatus 
consists  of  a  row  of  vertical  companments,  with  trap- 
doors below  them,  to  hold  pellets  which  serve  as  repre- 
sentatives of  a  population  of  seeds.  I  will  begin  with 
showing  how  it  expresses  Reversion.  In  the  upper 
stage  of  the  apparatus  the  number  of  pellets  in 
each  compartment  represents  the  relative  number  in 
a  population  of  aee<U,  whose  weif^t  deviates  from 
the  average,  widiin  the  limits  expressed  by  the  dis- 
tances of  the  sides  of  that  compartment  from  the  middle 
point.  The  correct  shape  of  the  heap  has  been  ensured 
bymyha\  ing  cut  a  slit  of  the  proper  cup,ature  in  the 
board  that  forms  the  back  of  the  apparatus.  As  it  is 
glazed  in  front  1  have  only  to  pour  pellets  in  from  above 
until  they  reach  the  level  of  the  slit.  Such  overplus  as 
may  have  been  poured  in  will  run  through  tlic  slit,  to 
waste,  at  the  back.  The  pellets  to  the  right  of  the 
heap  represent  the  heaviest  seeds,  those  to  the  Idl 
the  lightest  I  shall  shortly  open  the  trap-door  on 
which  the  few  repicsentatives  of  the  giant  seeds  rest 
They  will  nm  downwards  through  an  inclined  shoot, 
and  fall  into  another  compartment  nearer  the  oentra 
than  before.  I  shall  repeat  the  process  on  n  second 
compartment  in  the  upper  stage,  and  successively  on 
all  the  others.  Every  shoot  converges  towards  one 
standard  point  in  the  middle  v  ertical  line  ;  thus  the  pre- 
sent shape  of  the  heap  of  pellets  is  more  contracted  in 
width  than  it  was  before,  and  is  of  course  more  humped 
up  in  the  middle.  We  need  not  rejjard  the  humping  up  ; 
what  we  have  to  observe  is  that  each  degree  of  deviation 
is  simultaneously  lessened.  The  effect  is  as  though  the 
curve  of  the  first  heap  had  been  copied  on  a  stretched 
sheet  of  faidia-rubber  that  was  subsecpicntly  released.  It 
is  obviotts  fimm  this  that  the  process  of  reversion  co- 
operates with  the  general  law  of  deviation.  Fig:6show« 
the  principle  of  the  process  of  reversion  clearly. 

I  have  now  to  exhibit  the  effects  of  variability  among 
mcm!)ers  of  the  same  family.  It  will  be  recollected  that 
the  j)roduce  of  pK-as  of  the  same  class  deviated  normally 
on  either  side  of  their  own  mean  we-ght ;  that  is  to 
say,  1  must  make  the  pellets  which  were  in  each  of  the 
upper  compartments  to  deviate  on  either  side  of  the 
compartment  in  which  tbey  now  lie,  which  corresponds 
to  that  of  the  medmin  weight  of  their  produce.  I 
open  the  trap-door  below  one  of  the  compartments 
in  the  second  stage,  the  pellets  run  downwards  through 
the  harrow,  disposing  as  they  ran,  and  form  a  litUe 
heap  in  the  lowest  oompartments,  the  centre  of  wbldi 
heap  lies  verticaUy  below  the  trap-door  through  which 
they  feU.  This  is  the  contribution  to  the  succeed- 
ing generation  of  all  the  individuals  belonging  to  the 
compirtmeni  in  the  upper  stage  from  which  they  came. 
Tney  first  reverted  and  then  dispersed.  I  open  another 
trap  door,  and  a  similar  process  is  gone  through  ;  a  few 
extreme  pellets  in  this  case  add  themselves  to  the  hrst 
formed  heap.  Again,  I  continue  the  process  ;  heap  adds 
itself  to  heap,  aod  when  all  the  pellets  nave  fallen  through, 
we  see  that  the  aggregate  coatributioiis  bear  an  exact  re- 
semblance to  the  heap  from  which  «C  originally  started. 
A  simple  fumnla  (see  Appendix)  espresses  the  cooditioa* 
of  cquilibrimn.  I  attended  to  these^  when  I  cut  out  the 
slit  in  the  back  board  of  the  upper  compartment,  by  which 
the  shape  of  the  original  heap  was  regulated.  Thus  it 
follows  from  the  formula  that  if  deviation  after  reversion 
was  to  deviation  before  reversion  as  4  to  5,  and  if  1°  of 
family  variability  was  six  units^  then  the  vafne  of  I*  ia  die 
population  must  be  ten  units. 

It  is  easy  to  prove  that  the  bottom  heap  is  strictly  a 
curve  of  deviation,  and  that  its  scale  tends  invariably  to 
become  the  same  is  that  of  the  upper  one^  It  trill  be 
recolleaed  that  I  showed  that  every  variety  of  carve  of 
deviation  was  producible  by  variationa  In  the  length  of 
the  harrow,  and  that  if  the  pdlets  were  intercepted  at 
successive  stages  of  their  desoeat  thqr  mmU  farm  a  sac- 
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cession  of  curves  of  increasing  scales  of  deviation.  The 
curve  in  the  second  stage  may  therefore  be  looked  upon 
as  one  of  these  intercepts  ;  all  that  it  receives  in  sinking 
to  the  third  stage  being  an  additional  dose  of  dispersion. 

As  regards  the  precise  scale  of  deviation  that  cha- 
racterises each  population,  let  us  trace^  in  imagina- 
tion, the  history  of  the  descendants  of  a  single  medium- 
sized  seed.  In  the  first  generation  the  difl'crcnces  are 
merely  those  due  to  family  variability  ;  in  the  second 
generation  the  tendency  to  wider  dispersion  is  somewhat 
restrained  by  the  effect  of  reversion  ;  in  the  third,  the  dis- 
persion again  increases,  but  is  more  largely  restrained, 
and  the  same  process  continues  in  successive  generations, 
until  the  step-by-step  progress  of  dispersion  has  been 
overtaken  and  exactly  checked  by  the  growing  antago- 
nism of  reversion.  Reversion  acts  precisely  after  the 
law  of  an  elastic  spring,  as  was  well  shown  by  the  illus- 
tration of  the  india-rubber  sheet.  Its  tendency  to  recoil 
increases  the  more  it  is  stretched,  hence  equilibrium 
must  at  length  ensue  between  reversion  and  family  varia- 
bility, and  therefore  the  scalr:  of  deviation  of  the  lower 
heap  must  after  many  generations  always  become  identical 
with  that  of  the  upper  one. 

We  have  now  surmounted  the  greatest  difficulty  of  our 
problem  ;  what  remains  will  be  shortly  disposed  of. 
This  refers  to  sexual  selection,  productiveness,  and  na- 
tural selection.  Let  us  henceforth  suppose  the  heights 
and  every  other  characteristic  of  all  members  of  a  popu- 
lation to  be  reduced  to  a  uniform  adult  male  standard,  so 
that  we  may  treat  it  as  a  single  group.  Suppose,  for 
example,  a  female  whose  height  was  equal  to  the  ave- 
rage female  height  -|-  3"  of  female  deviation,  the  equi- 
vaJent  in  terms  of  male  stature  is  the  average  male 
height  -f  3°  of  male  deviation.  Hence  the  female  in 
question  must  be  registered  not  in  the  feet  and  inches 
of  her  actual  height,  but  in  those  of  the  equivalent  male 
stature. 

On  this  supposition  we  may  take  the  numerical  mean 
of  the  stature  of  each  couple  as  the  equivalent  of  a  single 
parent,  so  that  a  male  parent  plant  having  1°  deviation 
and  a  female  parent  plant  having  2°  of  deviation,  would 
together  rank  as  a  single  fertilised  plant  o  +  1  i°. 

In  order  that  the  law  of  sexual  selection  shouJd  co-ope- 
rate with  the  conditions  of  a  typical  population,  it  is 
necessary  that  selection  should  be  nil,  that  is,  that  there 
should  not  be  the  least  tendency  for  tall  men  to  marry 
tall  women  rather  than  short  ones.  Each  strictly  typical 
(quality  taken  by  itself  must  go  for  nothing  in  sexual  selec- 
tion. Under  these  circumstances  one  ofthe  best  known 
properties  of  the  law  of  deviation  (technically  called  that 
of  **  two  fallible  measures  ")  shows  that  the  population  of 
sums  of  couples  would  conform  truly  to  the  law,  and  the 
value  of  1"  would  be  that  of  the  original  population  multi- 
plied by  ijl.  Consequently  the  population  of  means  of 
couples  would  equally  con'orm  to  the  law,  but  in  this  case 
the  1°  of  original  deviation  would  have  to  be  divided  by 
V2,  the  deviations  of  means  of  couples  being  half  that  cu 
sums  of  couples. 

The  two  remaining  processes  are  productiveness  and 
survival.  Physiologically  they  are  alike,  and  it  is  reason- 
able to  expect  the  same  general  law  to  govern  both. 
Natural  selection  is  measured  by  the  percentage  of  sur- 
vival among  individuals  bom  with  like  characteristics. 
Productiveness  is  measured  by  the  average  number  of 
children  from  all  parents  who  have  like  characteristics, 
but  it  may  physiologically  be  looked  upon  as  the  per- 
centage of  survival  of  a  vast  and  unknown  number  of 
possible  embryos,  producible  by  such  parents.  The  nurn- 
ber  being  unknown  creates  no  ditliculiy  if  they  may  be 
considered  to  be,  on  the  average,  the  sanie  in  every  class. 
Experiment  could  tell  me  little  about  either  natural  selec- 
tion or  productiveness.  What  1  have  to  say  is  based  on 
plain  theory.  I  can  explain  this  best  by  the  process  of 
natural  selection.    In  each  sjKcics^  the  height,  &c.,  the 


most  favoured  by  nattiral  selection,  is  the  one  in  which 
the  demerits  of  excess  or  deficiency  are  most  frequently 
balanced.  It  is  therefore  not  unreasonable  to  look  at 
nature  as  a  marksman,  her  aim  being  subject  to  the  same 
law  of  deviation  as  that  which  causes  the  shot  on  a  target 
to  be  dispersed  on  eitlier  side  of  the  point  aimed  at.  It 
would  not  be  difficult,  hut  it  would  be  tedious,  to  justify 
the  analogy  ;  however,  it  is  unnecessary  to  do  so,  as  I 
propose  to  bise  the  analogy  on  the  exigences  of  the  typi- 
cal formula,  no  other  supposition  being  capable  of  ful- 
filling its  requirements.  Suppose  for  a  moment  that  nature 
aims,  as  a  marksman,  at  the  medium  class,  on  purpose 
to  destroy  and  not  to  save  it.  Let  a  block  of  stone  (Fig.  4) 


Fig.  4. 


represent  a  rampart,  and  let  a  gun  be  directed  at  a  vertical 
line  on  its  side  on  purpose  to  breach  it :  the  shots  would 
fall  with  the  greatest  frequency  in  the  neighbourhood  of 
the  vertical  line,  and  their  m^ks  would  diminish  in  fre- 
quency as  the  distance  increased,  in  confonnity  with  the 
law  of  deviation.  Each  shot  batters  away  a  bit  of  stone, 
and  the  shape  of  the  breach  would  be  such  that  its  hori- 
zontal outline  will  be  the  well-known  curve.  This  would 
be  the  action  of  nature  were  she  to  aim  at  the  destruction 
of  medium  sixes.  Her  action  as  preserver  of  them  is  the 
exact  converse,  and  would  be  represented  by  a  cast  that 
filled  the  gap  and  exactly  replaced  the  material  that  had 
been  battered  aw.-\y.  The  percentage  of  thickness  of  wall 
that  had  been  destroyed  at  each  degree  of  deviation  is 
represented  by  the  ordinate  of  the  curve,  therefore  the 
percentage  of  survival  is  also  an  ordinate  of  the  same 
curve  of  deviation.  Its  scale  has  a  special  value  in  each 
instance,  subject  to  the  general  condition  in  every  typical 
case,  that  its  0°  shall  correspond  to  the  0°  of  deviation  of 
height,  or  whatever  the  characteristic  may  be. 

In  Fig.  s  the  thickness  of  wall  that  has  been  destroyed 
at  each  degree  of  deviation  is  represented  by  the  corre- 
sponding ordinate  of  the  horizontal  outline  of  the  portion 
which  remains.    Similarly,  in  the  case  of  an  original 


Pic.  5. 


population,  in  which  each  class  was  equally  numerous, 
the  amount  of  survivors  at  each  degree  of  deviation  is 
also  represented  by  the  corresponding  ordinate  of  this  or 
a  similar  curve. 

But  in  the  original  population  at  which  we  are  sup- 
posing nature  to  aim  the  representatives  of  each  class 
are  not  equally  numerous,  but  are  arranged  according 
to  the  law  of  deviation  ;  the  middle  class  being  most 
numerous,  while  the  extreme  classes  are  but  scantily 
represented.  The  ordinate  of  the  above-mentioned  out- 
line will  in  this  case  represent,  not  the  absolute  numlrer,  but 
the  percentage  of  survivors  at  each  degree  of  deviation. 
{To  be  continued,) 
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ON  THE  SIMPLEST  CONTINUOUS  MANl- 
FOLDNESS  OF  TIVO  DIMENSIONS  AND 
OF  FINITE  EXTENT^ 

ONE  of  the  most  remarkable  specuUtions  of  the  pre- 
sent century  is  the  speculation  that  the  axioms  of 
geometry  may  be  only  approximately  true,  and  that  the 
actual  properties  of  space  may  be  somewhat  different 
from  those  which  wc  are  in  the  habit  of  ascribing  to  it. 
It  was  Lobatchcwsky  who  first  worked  out  the  con- 
ception of  a  space  in  which  some  of  the  ordinary  laws  of 
geometry  should  no  longer  hold  good.  Among  the 
axioms  which  lie  at  the  foundation  of  the  Euclidian 
scheme,  he  assumed  all  to  be  true  except  the  one  which 
relates  to  parallel  straight  lines.  An  equivalent  form  of 
this  axiom,  and  the  one  now  jjcnerally  employed  in  works 
on  geometry,  is  the  statement  that  it  is  impossible  to 
draw  more  than  one  straight  line  parallel  to  a  given 
Straight  line  through  a  given  point  outside  iL    Id  other 


wm 

words,  if  we  take  a  fixed  straight  line,  A  B,  prolonged  in- 
finitely in  both  directions,  and  a  fixed  point,  p,  outside  it ; 
then,  if  a  second  straight  line,  also  infinitely  prolonged  in 
both  directions,  be  made  to  rotate  about  I',  there  is  only 
one  position  in  which  it  will  not  intersect  A  B.  Now 
Lobatchcwsky  made  the  supposition  that  this  axiom 
should  be  untrue,  and  that  there  should  be  a  finite  angle 
through  which  the  rotating  line  mi{>ht  be  turned,  without 
ever  intersecting  the  fixed  straight  line,  A  n.  And  in  fol- 
lowing out  the  consequences  of  this  assumption  he  was 
never  brought  into  collision  with  any  of  the  other  axioms, 
but  was  able  to  construct  a  perfectly  self-consistent 
scheme  of  propositions,  all  of  them  valid  as  analytical 
conceptions,  but  all  of  them  perfectly  incapable  of  being 
realised  in  thought. 

Many  of  the  results  he  arrived  at  were  very  curious  ; 
such  as,  for  instance,  that  the  three  angles  of  a  triangle 
would  not  be  together  equal  to  two  right  angles,  but  would 
be  together  less  than  two  right  angles  by  a  quantity  propor- 
tional to  the  area  of  the  tri.inglc.  If  we  were  to  increase 
the  sides  of  such  a  triangle,  keeping  them  always  in  the 
same  proportion,  the  angles  would  become  continually 
smaller  and  smaller,  until  at  last  the  three  sides  would 
cease  to  form  a  triangle,  because  they  would  never  meet 
at  all. 

There  are  many  other  assumptions,  at  variance  with 
the  axioms  of  Euclid,  which  may  be  made  respecting  dis- 
tance-relations, and  which  yield  self-consistent  schemes 
of  propositions  differing  widely  from  the  propositions  of 
geometry.  Wc  see,  therefore,  that  geometry  is  only  a 
particular  branch  of  a  more  general  science,  and  that  the 
conception  of  space  is  a  particular  variety  of  a  wider  and 
more  general  conception.  This  wider  conception,  of 
which  tune  and  space  are  particular  varieties,  it  has  been 
proposed  to  denote  by  the  term  manifoldness.  Whenever 
a  general  notion  is  susceptible  of  a  variety  of  specialisa- 
tions, the  aggregate  of  all  such  specialisations  is  called  a 
manifoldness.  Thus  space  is  the  aggregate  of  all  points, 
and  each  pDint  is  a  specialisation  of  the  general  notion  of 
position.    In  the  same  way  time  is  the  aggregate  of  all 
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instants,  and  each  instant  is  a  specialisation  of  the  gene- 
ral notion  of  position  in  time.  Space  and  time  are,  in 
fact,  of  all  manifoldnesses,  the  ones  with  which  we  are  by 
far  the  most  frequently  concerned. 

Now  there  is  an  impoTt.\nt  feature  in  which  these  two 
manifoldnesses  agree.  They  are  both  of  them  of  such  a 
nature  that  no  limit  can  be  conceived  to  their  divisibility. 
However  near  together  two  points  in  space  may  be,  we 
cm  always  conceive  the  existence  of  intermediate  points. 
And  the  same  thing  holds  in  regard  to  time.  Mathe- 
maticians express  this  fact  by  saying  that  space  and  time 
are  continuous  manifoldnesses.  Hut  there  is  another  fea- 
ture, equally  important  with  the  foregoing,  in  regard  to 
which  space  and  time  are  strikingly  contrasted.  If  we 
wish  to  travel  away  from  any  particular  instant  in  time, 
thtre  arc  only  two  directions  in  which  wc  can  set  out. 
We  must  cithi-r  ascend  or  descend  the  stream.  Rut  from 
a  point  in  space  we  can  set  out  in  an  infinite  number  of 
directions.  This  difference  is  expressed  by  sa>ing  that 
time  is  a  manifoldness  of  one  dimension,  and  that  space 
is  a  manifoldness  of  >nore  than  one  ^intension.  An  a^'gre- 
gate  of  points  in  which  we  could  only  travel  backwards 
or  forwards  would  be,  not  solid  space,  but  a  line.  A  line, 
therefore,  is  a  manifoldness  of  one  dimension.  A  surjace, 
again,  may  be  regarded  as  an  aggregate  of  lines  ;  and  it 
is  an  aggregate  of  such  a  nature,  that  if  we  wish  to  travel 
away  from  a  particular  line,  there  are  only  two  directions 
in  which  wc  can  set  out.  It  is  therefore  a  line-aggregate 
of  one  dimension.  Considered  as  a  point-.^ggregate  it 
has  two  dimensions,  and  accordingly  it  is  a  manifoldness 
of  two  dimensions.  In  the  same  way  it  will  he  seen  that 
solid  space  is  a  manifoldness  of  three  dimensions. 

I  have  endeavoured  by  these  remarks  to  explain  what 
is  meant  when  we  speak  of  a  continuous  manifoldness  of 
two  dimensions.  It  is  the  object  of  this  paper  to  commu- 
nicate some  results  I  have  arrived  at  respecting  the  pro- 
perties of  the  simplest  of  such  manifoldnesses  which  has 
a  finite  extent.  The  existence  of  the  particular  manifold- 
ness I  shall  endeavour  to  describe  has  been  referred  to  in 
a  remarkable  lecture  by  Prof.  Clifford  on  "  The  Postu- 
lates of  the  Science  of  Space,"  but,  so  far  as  I  am  aware, 
its  properties  have  not  hitherto  been  worked  out  in  detail. 

The  simplest  of  all  doubly-extended  continuous  mani- 
foldnesses is  the  plane.    But  it  is  not  a  rruoifoldness  of 
finite  extent.    It  reaches  to  infinity  in  every  direction, 
and  its  area  is  greater  than  any  assignable  area.    It  is 
therefore  not  the  manifoldness  of  which  we  are  in  search. 
Now  the  circumstance  in  which  the  plane  differs  from 
those  doubly-extended  manifoldnesses  which  are  next  to 
it  in  order  of  simplicity,  is  the  possibility  that  figures 
constructed  in  it  may  be  magnified  or  diminished  to  any 
extent  without  alteration  of  shape  ;  in  o  her  words,  that 
figures  which  can  be  constructed  in  it  at  all  can  be  con- 
structed to  any  scale.  That  this  property  is  not  possessed 
by  curved  surfaces,  may  be  seen  by  considering  the  case 
of  a  spherical  triangle.    If  the  sides  of  a  triangle  con- 
structed on  a  given  sphere  be  all  of  them  increased  or 
diminished  in  the  same  proportion,  the  shape  of  the 
triangle  will  not  remain  the  same:    Now  it  has  been  found 
by  Prof.  Riemann  that  this  properly  of  the  plane  is  equi- 
valent to  the  following  two  axioms :— ( i )  That  two  geodesic 
lines  which  diverge  from  a  point  will  never  intersect  again, 
or,  as  Euclid  puts  it,  th.it  two  straight  lines  cannot  in- 
close a  space  ;  and  (2)  that  two  geodesic  lines  which  do 
not  intersect  will  make  equal  angles  with  every  other 
geodesic  line.    The  second  is  precisely  equivalent  to 
Euclid's  twelfth  axiom.    Deny  the  first  of  these  axioms, 
and  you  have  a  manifoldness  of  uniform  positive  curva- 
turc ;  deny  the  second,  and  you  have  one  of  uniform 
negative  curvature.    The  plane  lies  midway  between  the 
two,  and  its  curvature  is  zero  at  every  point. 

Lot  us  consider,  then,  the  case  of  a  doubly-cxtcnded 
manifoldness,  of  which  the  curvature  is  uniform  and 
positive.   The  first  of  the  before-mentioned  two  axioms 
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is  no  longer  true.  Geodesic  lines  diverging  from  a  point 
do  rot  continue  to  diverge  for  ever.  They  meet  again 
and  inclose  a  space.  The  first  question  which  presents 
itself  is  with  reference  to  the  situation  of  the  point  towards 
which  they  ultimately  converge.  In  the  case  of  a  spherical 
surface  they  will  converge  towards  a  point  which  is  scpkv 
rated  from  the  starting-point  by  half  the  length  of  a 
geodesic  line.  And  this  is  the  only  case  we  arc  able  to  con- 
ceive. The  surface  of  a  sphere  is  the  only  doubly  extended 
manifoldnes^  of  uniform  positive  curvature  which  geometry 
recognises,  and  it  is  the  only  one  which  we  can  fit^urc  to 
ourselves  in  thought.  It  is  not,  however,  the  simplest  of 
such  manifoldnesfes.  To  obiain  the  simplest  case  wc  must 
suppose  that  the  point  towards  which  two  geodesic  lines 
converge  is  separated  from  their  starting-point,  not  by 
halj^  but  by  the  etitin  length  of  a  geodesic  line  ;  or,  what 
amounts  to  the  same  thing,  that  it  coincides  with  the 
starting-point.  It  is  true  that  we  are  utttrly  unable  to 
figure  to  ourselves  a  surface  in  which  two  geodesic  lines 
shall  have  only  one  point  of  intersection,  and  shall  yet 
inclose  a  space.  But  we  are  perfectly  at  liberty  to  reason 
about  such  a  surface,  because  there  is  nothing  sclfcontra- 
dictory  in  the  definition  of  it,  and  because,  therefore,  the 
analytical  conception  of  it  is  perfectly  valid.  It  is  the 
simplest  continuous  man>foldness  of  two  dimensions,  and 
of  finite  extent,  and  those  few  properties  of  it  which  I 
have  worked  out  appear  to  me  to  be  very  beautifuL  In 
order  to  make  my  observations  more  intelligible,  I  shall 
for  the  future  speak  of  it  as  a  surface,  and  its  geodesic 
lines  I  shall  speak  of  as  straight  lines.  I  have  the  highest 
authority  for  using  this  nomenclature,  and  though  it  will 
impart  to  my  theorems  a  very  paradoxical  sound,  it  is 
calculated,  I  think,  to  give  a  juster  idea  of  their  meaning, 
than  if  I  were  to  use  the  more  accurate,  but  less  familtdr 
terms. 

Assuming,  then,  as  the  fundamental  properties  of  our 
surface,  that  every  straight  line  is  of  (inile  extent  (in  other 
words,  that  a  point  moving  along  it  will  arrive  at  the 
position  from  which  it  started  after  travelling  a  finite 
distance),  and  that  two  straight  lines  cannot  have  two 

f joints  in  common,  the  first  corollary  I  propose  to  estab- 
ish  is  that  all  straight  Imcs  in  the  surface  are  of  equal 
extent. 

Let  A,  B,  be  two  straight  lines  in  the  given  suiface.  If 
possible,  let  A  be  greater  than  B.  From  A  cut  off  a  portion 
equal  to  it.  Let  p,  q,  be  the  extreme  points  of  this  seg- 
ment, and  let  R  be  any  point  in  b.  Apply  the  line  a  ta 
the  line  B  in  such  a  manner  that  the  point  r  falls  on  the 
point  R,  then,  since  in  a  surface  of  uniform  curvature 
equal  lengths  of  geodesic  lines  may  be  made  to  coincide, 
the  segment  PQ  will  coincide  with  the  entire  straight  line 
R.  Hence  Q  will  fall  upon  R.  Hut  P  coincides  with  R, 
and  P  and  Q  do  not  coincide  with  one  another,  since  PQ  is 
less  than  the  entire  straight  line  A;  therefore  Q  cannot 
coincide  with  R.    Ilcnce  a  cannot  be  greater  than  R. 

The  straight  lines  here  spoken  of  are,  of  course,  m  t 
terminated  straight  lines.  What  the  proposition  asserts 
is  that  the  entire  length  of  all  straight  lines  in  the  given 
surface  is  the  same.  The  corresponding  proposition  in 
spherical  geometry  is  tliat  all  great  circles  of  a  given 
sphere  are  equal. 

There  are  a  great  many  other  analogies  between  the 
imaginary  surface  here  treated  of  and  the  surf.ice  of  a 
sphere.  Its  straight  lines,  though  they  are  like  the  straight 
Imes  of  a  plane  iu  the  circumstance  that  any  two  of  them 
have  only  one  point  of  intersection,  are  in  many  other 
respects  analogous  to  great  circles.  In  any  of  its  straight 
lines,  for  instance,  each  point  has  a  corresponding  point 
which  is  opposite  to  it,  and  farther  from  it  than  any  other 
point  in  the  line.  For  if  by  setting  out  from  a  point  and 
travelling  a  finite  distance  in  a  particular  direction  we 
get  back  to  the  starting-point,  there  must  be  a  point  half 
way  on  our  journey  which  is  farther  from  the  starting- 
point  than  any  other  point  in  the  line,  and  which  may 


very  appropriately  be  called  its  opposite  point  It  is  aa 
obvious  corollary  that  the  distance  between  any  two 
points  will  be  the  same  as  the  distance  between  their 
opposite  points. 

Let  us  now  consider  the  case  of  a  number  of  straight 
lines  radiating  from  a  centre.  In  each  of  them  there  will 
be  a  point  which  is  opposite  to  that  centre.  And  it  will 
be  a  separate  point  for  every  separate  straight  line.  For 
no  two  straight  lines  can  have  two  points  in  common, 
and  since  these  radiating  lines  have  a  common  centre  of 
radiation,  they  can  have  no  other  point  in  common. 
Hence,  if  we  suppose  one  of  these  lines  to  rotate  about 
the  centre,  the  point  opposite  to  the  centre  will  describe 
a  continuous  line,  and  one  which  finally  returns  intoitsel'. 
It  is  the  locus  of  all  points  in  the  surface  opposite  to  the 
centre  of  radiation.  What  now  is  the  character  of  this 
locus?  In  the  first  place  it  is  a  line  which  is  of  the  same 
shape  all  along,  and  of  which  all  equal  segments  there- 
fore  can  be  made  to  cuincide.    For  any  two  positions  oi 


the  rotating  line  which  contain  a  given  angle  may  be 
placed  upon  any  other  two  positions  which  contain  an 
equal  angle.  Then,  since  the  length  of  all  str.iight  lines 
in  the  surface  is  the  same,  the  opposite  points  will  coin- 
cide, and  by  parity  of  reasoning  all  intermediate  points 
of  the  locus.  But,  in  the  second  place,  the  locus  is  also 
of  the  same  shape  on  both  sides.  For  each  point  in  it 
may  be  approached  from  the  centre  of  radiation  in  two 
ditferent  ways,  and  it  is  at  the  same  distance  from  that 
centre,  whether  it  be  approached  in  the  one  way  or  the 
other.  Any  particular  segment,  in  fact,  of  the  locus  has 
its  extreme  points  joined  to  the  centre  of  radiation  by 
lines  which  are  of  equal  length,  and  which  include 
an  equal  angle — lines,  therefore,  which  may  be  made 
to  comcide.  Since  this  is  the  case  for  any  segmer  t 
whatever,  and  (or  every  subdivision  of  a  segment,  all 
the  points  of  a  segment  will  still  remain  on  it  if  the 
segment  be  turned  round  and  applied  to  itself.  Hence 
the  locus  is  of  the  same  shape,  whether  viewed  from  the 
one  side  or  from  the  other.    But  since  it  is  also  of  the 
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s.iiiic  shape  .ilong,  it  satisfies  Leibnitz's  dcfmiiion  of  a 
sUaight  line,  and  it  is,  in  fact,  a  geodesic  line  of  the 
surface. 

Hence  we  have  this  fccood  propMition— that  all  points 
in  the  miftce  eppo^  to  a  given  poiDt  lie  in  a  itraight 
line. 

Ftom  the  method  of  it«  ceattniction,  this  straight  luw 
is  farther  from  the  given  point  than  any  other  line  in  the 
surface.  Travelling  from  the  given  point  as  a  centre,  in 
whatever  direction  we  might  set  out,  we  should,  after 
completing  h.ilf  our  journey,  arrive  at  this  farthest  straight 
line,  we  should  cross  it  at  r:pht  angles,  and  wc  should 
then  keep  getting  nearer  and  nearer  to  our  starting  point, 
until  wc  finally  reached  it  from  the  opposite  side. 

Each  separate  point  in  the  surface,  moreover,  has  a 
separate  farthest  line.  For  if  any  two  points  be  taken, 
the  points  opposite  to  them  on  the  straight  line  which 
joins  them  wiU  be  distinct  Henoe  their  fardMstUaetwin 
cot  tliis  joioing  line  ia  two  separate  ptmits.  Thqr  moat, 
theieftore,  be  two  stparate  fines,  fbr  ttie  same  straight  fine 
cannot  cut  another  straight  Ur^  in  two  separate  points. 
In  a  similar  manner  it  may  be  shown  that  each  straight 
line  in  the  sutface  has  a  separate  farthest  point.  Hence 
there  t-xisis  a  reciprocal  relation  between  the  points  and 
strai;;ht  lines  of  the  surface,  a  relation  which  we  may  ex- 
press by  saying  that  every  point  in  the  surface  has  a  polar, 
and  that  every  straight  line  in  the  surface  has  a  pole.  It 
is  then  easy  to  show  that  when  a  point  is  made  to  move 
along  a  straight  line  its  polar  will  turn  abont  a  point,  and 
that  when  a  straight  line  is  made  to  tftm  about  a  point, 
its  pole  will  move  along  a  straight  fine. 

It  is  interesting  to  compare  these  propositions  with  the 
denesponding  ones  in  spherical  geometry.  There,  too, 
each  point  has  a  farthest  geodesic  line  ;  that  is  to  say,  a 
geodesic  line  which  is  farther  from  it  than  any  other 
geodesic  line  on  the  sphere.  But  each  geodesic  line  has 
two  farthest  points  or  polci,  instead  of  having  only  one. 
Hence  there  is  not  that  perfect  reciprocity  of  re  lationship 
between  points  and  geodesic  lines  which  exists  in  the 
surface  we  have  been  examining  ;  and  this  is  one  of  the 
many  ways  in  which  the  sphere  shows  itself  to  be  inferior 
to  mat  aoiftce  in  simplictty. 

The  most  astoudiag  (act  I  hate  eUdted  in  connection 
with  this  surface  is  one  whidi  conies  oat  in  the  theory  of 
the  circle.  Defining  a  circle  as  the  loeoa  of  fiointa  etpii- 
distant  from  a  given  point,  we  shall  find  that  it  assames 
n  very  extraordinary  shape  when  its  radius  is  at  all 
nearly  equal  to  half  the  entire  length  of  a  straight  line. 
For  let  us  again  figure  to  ourselves  a  number  of  straight 
lines  radiating  from  a  point.  Let  /  be  the  total  length 
of  each  straight  line.  Then  the  supposition  we  have  to 
make  is  that  the  radius  of  our  circle  shall  be  nearly  equal 

to  i .   Let  us  suppose  it  equal  to  ^  —  «^  where  m  is 

small  as  compared  with  L  Eadi  of  the  ladiatfaig  Ihies 

will  cut  the  circle  in  two  points,  and  each  of  these  points 

will  be  at  a  distance  from  O  equal  to  '      w  or  -f 

according  as  the  distance  is  measured  in  the  one  direction 
or  the  other.  And  tbdr  disUnce  from  each  other  will  be 
equal  to  2//t,  that  is  to  say,  it  will  be  comparatively  smalL 
"BA  each  point  on  the  polar  of  O  wiU  be  at  a  oiitaBoe 

from  o  equal  to  L.  Hence  each  point  on  the  circle  will 

l>e  at  a  distance  from  this  polar  i  qual  to  m.  Moreover, 
every  point  at  a  distance  of  m  from  the  polar  will  be  a  point 

on  the  circle,  because  it  wiUhe  at  a  diataticeor£  -  m 

fiomo.  Butthelocosef  points  at  a  distance  of  m  from 
the  straight  line,  A  B,  will  consist  of  two  biaiKhes,  CD 

and  E  F,  one  on  either  side  of  A  B,  and  at  the  same  dls- 

tance  from  it  along  their  whole  length.  It  is  true  that 
these  branches  form, m  reahty  a,  single  continuous  line. 


A  point  travelling  along  from  c  to  D,  and  further  in  the 
same  direction,  would  ultimately  appear  at  K,  travel  along 
to  F,  and  then,  after  a  further  journey,  reappear  at  the 
point  c.  But  this  doea  not  alter  the  fret  that  when  a 
small  portion  only  of  tf^  llac  is  oontenplated,  it  prO' 
senta  the  appearance  of  two  straight  finely  each  of  toem 
parallel  to,  and  equidistant  from,  A  B. 

In  the  limiting  case,  where  the  radius  becomes  equal 

to  i.,  c  D  and  E  F  both  of  them  coincide  with  A B.  The 

circle  merges  into  a  straight  line,  and  becomes,  in  fact, 
the  polar  of  its  own  centre.  It  is  not,  indeed,  quite  accu> 
rate  to  sav  that  it  meifes  into  a  atraight  line,  for  it  ie> 
duces  itself  rather  to  two  coincident  straMit  tinea*  and  its 
equation  in  co<«fdinate  geometiy  wouu  be  one  of  dm 
second  degree. 

In  rcf^ard  to  tlic  surface  here  treated  of,  if  is  easy  to  see 
that,  as  with  the  sphere,  the  smaller  the  portion  of  it  wc 
bring  under  our  consideration,  the  more  nearly  its 
properties  approach  to  those  of  the  plane.  Indeed,  if  wc 
consider  an  area  that  ii  very  small  as  compared  with  the 
total  area  of  the  surface,  its  properties  will  not  differ  sen- 
sibly from  those  of  the  plane.  And  on  this  ground  it  has 
been  argued  that  the  universe  may  in  reality  be  of  finite 
extent,  and  that  each  of  its  geodesic  lines  may  retom  loto 
itself,  provided  only  that  its  total  magnitude  be  vqygieat 
as  compared  wilh  any  magnitude  which  we  can  bring 
under  our  observation. 

In  conclusion,  I  cannot  do  better  than  quote  the  passage 
in  which  Prof.  Clifford  explains  what  must  be  the  consti- 
tution of  space  if  this  hypothesis  should  Ix;  true.  "  In 
this  case,"  he  says,  ''the  universe,  as  known,  is  again  a 
valid  conception,  for  the  extent  of  space  is  a  finite  number 
of  cubic  miles.  And  this  comes  about  in  a  carious  way. 
If  you  were  to  start  in  any  direction  whatever  and  move 
in  that  direction  in  a  perfect  straight  line  accoidlag  to 
the  definition  of  Leibnitz,  after  traveUing  a  most  pra« 
digious  distance,  to  which  the  parallactic  unit— 200^000 
times  the  diameter  of  the  eafth%  orbit— would  be  only  a 
few  steps  you  would  anive  at— dds  pbee.  Only,  if  yon 
had  started  upwards,  you  would  appear  from  below.  Now 
one  of  two  things  would  be  true.  Either  when  you  had 
^ot  half  way  on  your  journey  you  came  to  a  place  that  is 
opposite  to  this,  and  which  you  must  have  gone  through, 
whatever  direction  you  started  in,  or  else  all  paths 
you  could  have  taken  diverge  entirely  from  each  other 
till  they  meet  again  at  this  place.  In  the  former  case 
every  two  straight  lines  in  a  plane  meet  in  two  points,  in 
the  latter  they  meet  only  io  one.  Upon  this  supposinon 
of  a  positive  curvature  the  whole  of  geometry  is  far  more 
complete  and  interestil^  { the  principle  of  duality,  instead 
of  half  brealriog  down  over  aietric  reIation%apfilie»  to  all 
propositioaa  wmout  eioeplioii.  In  fhct  I  do  aot  mbd 
confessing  that  I  personally  have  often  found  relief  from 
the  dreary  infinities  of  homaloidal  space  in  the  consoling 
hope  tbai^  after  aD,  this  other  nsay  be  the  true  state  off 
things."  F.  W.  FranklaNO 


HYDROGRAPHY  OF  WEST  CENTRAL  AFRICA 

MR.  STANLEY'S  aeoond  letter  in  last  Thonday'a 
Telegraph  contains  important  infennation  on  ue 

district  between  Tanganyika  and  the  Albert  and  Victoria 
Nyanza — information  complementary  to  that  given  io  his 
former  letters,  which  we  embodied  in  a  map,  vol.  xiv. 
p.  374,  He  has,  in  fact,  discovered  another  "  source"  of 
the  Nde,  and  one  evidently  of  great  length  and  vslume— 
the  Kagera — which  he  has  ^,'allantly  named  the  Alexandra 
Nile,  This  river  issues  from  a  large  lake,  Akanyani  or 
Alexandra  Nyanza,  in  two  branches  and  flows  north, 
uniting  under  i"  S.  lat,  and  flowing  east  to  the  \'ictoria 
Nyaasa.  Mr.  Staalqr  was  only  able  to  see  the  Alcaandia 
NyaDafi«madiitBaee,lMt  it  ia  evident  of  couider- 
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able  size,  and  receives  a  river  at  itsntst  end,  the  I.'pper 
Alexandm  Nile,  which  probably  comes  from  a  consider- 
able distance.  Mr.  Stanley  believes  that  the  Alexandra 
Nyaasa  has  a  marshy  connection  with  Kivu  Lake  on  thft 
south,  from  which  issues  the  Rttsiti,  ao  affluent  of  the 
Tmnmyika.  If  then  these  varimis  connections  are  ulti- 
matdy  Terified,  the  probtem  of  African  hydrography  be- 
comes more  complicated  than  ever.  The  Rusizi  will 
connect  the  Nile  systfm  with  Tanpinyika,  and  \tty 
shortly,  at  least,  Mr.  Stanley  believes,  the  Luku^a  will 
carry  the  water  of  the  latter  to  the  west— to  the  Con po, 
say  some.  Meantime  Mr.  Stanley  is  jirobtibly  it  nr  lias 
already  left  Nyangwe.  After  deciding  this  question  of  the 
connection  of  Albert  and  Tanganyika  Lakes  from  that 
side,  he  will  probably  devote  himself  to  the  task  of  tracin;^ 
down  the  Luahba,  which,  according  to  Cameron,  should 
hring  mill  into  early  oomintiiiicMion  with  Dr.  Nachtigal, 
who  tt  to' trace  np  the  Congo. 

It  may  not  be  uninstructive  to  poiot  Oot  what  is 
the  present  state  of  the  problem  which  these  two  ex- 
plorers have  set  themselves  to  solve.  Our  principal 
scientific  atithoritirs  on  the  Corij^-o  are  still  Capt.  Tiickey 
and  Prof.  Smitli,  who  in  iSi'')  ascended  about  ?.on 
miles  up  the  river,  and  who  have  left  us  a  record 
yet  deserving  of  study.  They  left  EngLind  at  a  time 
when  the  outlet  of  Mungo  Park's  Niger  was  a  sub- 
ject of  speculatioi^  and  amongst  the  theories  then 
started,  the  Congo,  as  an  outlet,  held  a  high  place. 
The  same  notions  of  the  magnitade  of  this  river  ob- 
tained then,  and  Capt.  Tuckey  and  his  civilian  scien- 
tific staff  started  with  the  idea  that  they  would  be 
able  to  navijj.itc  it  for  hundreds  of  miles.  Tliey  had, 
however,  only  been  in  the  river  some  four  or  five  days 
when  Prof.  Smith  makes  this  en*.r\'  ia  his  diary  :  — "The 
channel  is  very  narrow  and  the  current  never  more  than 
three  knots  .  .  .  evcrthinfj  yet  seems  to  indicate  that  the 
descriptions  of  the  great  breadth  of  the  river,  the  length 
of  its  course,  iS.c.,  have  been  exaggerated."  Again,  twelve 
days  afterwards,  when  theyhad  got  considerably  further 
vpthe  lirer,  lie  writes,  "The  whole  appeaiance of  the 
river,  its  numerous  sandbanks,  low  shore,  inconsiderable 
current,  narrow  channel,  seem  but  little  to  justify  its 
extravagant  fatnc.  Its  sources  cannot  be  further  inland 
th.in  those  of  the  Senegal  and  Gambia."  Capt.  Tuckey, 
who  tics  himself  very  rigidly  to  a  statement  of  facts,  ven- 
tures to  say  that  at  Fathomless  Point  the  true  mouth 
of  the  river  "is  not  three  miles  in  breadth;  and  al- 
lowing the  mean  depth  to  be  forty  fathoms  and  the 
mean  velocity  of  the  stream  four  and-a-half  miles  an  hour, 
it  will  be  evident  that  the  calculated  volume  of  water 
carried  to  the  sea  has  ben  greatly  exaggerated."  Tlie 
nan  vdociqr  of  the  cunent  Uglier  up  the  river  than  the 
true  month  appears  to  be  about  two  miles,  and  Tuckey 
remarks  th.it  they  found  nn  difficulty  in  rowing  the  gigs 
to  the  foot  of  Casan  Yellala  (i;',7///.f/  tin-  i  !i/n  i:t. 

These  falls  or  rapids  (Vcllala)  deser\e  some  notice. 
They  extend  continuously  for  about  twenty  miles  along 
the  river,  and  ,.;e  ver)'  much  like  the  rapids  on  the  Somer- 
set Nile  between  Foweira  and  Magungo,  where  Col. 
Gordon  reports  a  fall  of  700  feet  in  a  space  of  ten  or  fifteen 
miles.  On  August  14,  1816,  Prof  Smith  says, "  We  dis- 
covered the  celebrated  lall  of  Yellala,  at  a  distance  of 
about  a  mile  and  a  half.  But  how  much  were  we  disap- 
pointed in  oar  expectations  on  seeing  a  pond  of  water 
only  with  a  small  f.dl  of  a  few  hundred  yards."  They 
had  been  led  to  expect  a  second  Niagara,  and  instead  of 
that,  found  a  ra[)id  havinj,'  .1  perpeinlicular  f.ill  ol  thirty 
feet  in  a  slope  of  yards  fornieti  of  a  descending  bed 
of  mica  slate.  1  lie  width  of  the  ri\  er  is  very  various, 
sometimes  expanding  to  half  a  mile.  It  is  compared  by 
Tuckey  to  Loch  Tay  and  by  Smith  to  the  Drammcn,  in 
Norway,  at  the  bridge.  Sometimes  it  contracts  to  100 
vards ;  in  one  place  it  is  reduced  to  fifty  yards  in  breadth, 
out  at  this  point  the  stream  msbes  through  at  the  rate 


of  eight  miles  an  hour.  The  rapid  and  considerable  rise 
of  the  water  during  the  rainy  season  is  largely  accounted 
for  by  the  I'lct  that  "  the  hills  do  not  absorb  any  of  the 
water  that  falls,  the  whole  of  which  is  carried  direct  to 
the  river  by  gullies  and  ravines,  with  which  the  hills  arc 
furrowed  all  over."  These  hills  are  composed  entirely  of 
slate,  with  masses  of  qoam  and  ^enit^  and  their  cstreme 
barrenness  forms  one  of  the  most  striking  featoies  of  the 
country. 

It  would  appear  from  Capt.  Turkey's  and  Prof.  Smith's 
reports  that  the  firthest  pmnt  they  reached  on  the  river 
at  least  i.rvyi  feet  above  the  sea,  and  as  this  point  is 
about  800  miles  in  a  direct  line  from  Nyangwe,  which 
Cameron  has  tixcd  at  1.400  feet,  the  connection  between 
the  Congo  and  Lualaba  on  the  question  of  level  alone 
seems  very  doubtful. 

The  Casai  and  Kwango  are  doubtless  the  chief  affloents 
of  the  Cbngo ;  it  mav  have  tributaries  from  the  north  and 
north-west  behind  the  co.^n  ranges,  but  these  wilt  be  of 
secondary  importance.  As  soon  as  we  get  east  of  the 
Congo  water  iiarting,  we  begin  to  descend  to  the  great  val- 
ley of  the  Lualaba,  Livingstone's  "central  line  of  dr.ainage." 
This  river  occupies  the  rcntre  of  a  s-ivicer-l-ke  depression, 
one  lip  being  probably  the  Congo  water-parting,  the  other 
the  Bambarre,  or  perhaps  Kabogo  Mountains  to  the  west 
of  Tanganyika.  The  fall  of  this  depression  is  from  south 
to  north  ;  commencing  at  the  Katanga  copper  mines  of 
the  Pombeiros,  it  runs  to  Lake  Kusali  1,7(0  feet,  to 
Nyangwe  1,400  feet ;  thence  to  die  "  Unvisited  Lake*  of 
Livingston^  the  "Great  Lake*  of  Poncet,  or  the  "San- 
korra  "  of  Cameron,  probably  also  the  **  Uba  "  of  the 
Benin  slaves,  and  so  on  by  die  Shari  to  Lake  Chad,  830 

feet. 

From  these  statements,  then,  it  will  be  seen  that  the 
solution  of  the  hydrographical  problem  of  Western 
Central  Africa  is  difficult  to  arrive  at  on  the  data  we  at 
present  possess,  and  that  to  advocate  any  special  theory 
may  be  rash.  Tbe  Congo  theory  is  a  fiMCinatiog  one, 
hut  the  levels  seem  aninst  iL  However,  with  two  such 
men  as  Naditigal  and  Stanley  in  the  field,  die  soltttion 
of  this  problem,  as  of  others  almost  eqindly  intetotiaf, 
will  soon  he  discovered. 


T/fE  LONDON  INDUSTRIAL  UNIVF.KS/TY 
¥.  give  bdow  a  icrie^  of  extracts  from  an  admirable  letter 
addresMd  by  Major  Donnelly,  the  chief  uf  the  .seicnti6c 
<:t.ifr  of  the  Science  Mil  Art  Department,  to  Sir  Sydney  Waterlow, 
with  reference  to  the  proposed  Induatrisl  Univenity  to  be  cstsb« 
lished  by  tbe  City  Gnilds  in  London  i— 

Lrmbn,  Afanh  14,  1S77 
Dbar  Sir  Svuni  v  W.m  f.ri.ow,— In  reply  to  ymit  rc  juc  !, 
I  am  happy  Id  place  at  your  service  sucn  s-uj,-^e  lions,  with 
regard  l<i  tl'.c  proiio'cd  "City  (JuiM -'  liiilu-.ttLa!  University,"  »% 
tny  cxj  cricncc  in  connection  with  tho  .Science  .inrl  .\rt  I'cpart- 
mtnt  enables  mc  to  "flir.  .  .  . 

Under  anything  like  .-v  bro.id  view  of  the  subject  it  would  l« 
difhcult  to  !iay  what  brantli  of  learning;  shuuIJ  Ite  omitted  in  an 
Industrial  Univei.>ity.  I'.ut  if  we  coiiliiie  ours-clvcs  to  what  ii 
practicable  with  the  ptubable  means  imnifluiciy  at  C'-niimii;i', 
and  if  wc  i  iok  to  C'jiiinicn(.e  by  !-in  pI)in^'  !li.il  of  which  thoic  \% 
the  gri  atcsl  w.inl,  weshal),  I  thi:ik,  1  .ivc  n  i  hesitation  consider- 
ing thi-  !c!i'i\c  f.icilitics  for  tiblaining  instruction  in  tlie  different 
branch t .  i  t  knowledge — in  deciding  that  science  ;u  now  under- 
stood, and  particularly  Applied  Science,  has  the  first  call  on  o« 
attention. 

.  .  .  The  Industrial  I'nivcrsity  might  be  (ommaufj  by  dta* 
blishing  prufc&sorthips  with  the  necesiary  laboratoiicf,  tatoiill 
stalT,  &C.,  in  tbe  foUowing  biancha  of  Science  and  Alt : — 

Mathcmadcs  (Pitre  and  Applied  sad  Pnctlcal  Gconetiy). 

Chemistry. 

Physics  (Heat,  Light.  Mtgnetlsin,  uA  Ekctilci^). 
Mechanics  (Practical  MecbaiHca,  Machinay,  and  Marine 

Drawing). 

EngineciiBgaadBaildbigCoBstndimi}  and  in 
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Applied  Alt  (Modelling,  Designing  Enamelling,  Repousse 
work.  Wood  Curing,  &c). 
As  the  teaching  would  be  spe(ially  directed  to  the  indintriil 
applications  of  science  it  is  needless  to  say  that  comidenlilt  hIh 
division  would  be  required  in  ths  lobjects  named.  .  .  . 

.  .  .  It  is  of  great  im poriaoeefkat  the  prof etsori  should  be  not 
only  teacben,  but  investigaton,  constantly  endeavouring  to  en- 
large the  field  of  accurate  knowledge^  and  scientific  fMocednre, 
in  our  induatriea.  To  appreciate  how  much  may  be  efibcted  in 
this  iray  we  have  only  to  consider  the  millions  saved  to  France 
by  Pasteur's  researches  on  the  diMMt  of  the  silkworm,  or  the 
knowledge  obtained  by  his  inqaiiy  on  fermentation. 

.  .  .  The  time  of  the  professors  may  be  mwb  Mooooaised  by 
naldng  it  no  part  of  their  duty  to  commence  thdr  eoone*  with  the 
elements  of  general  science.  It  is  quite  nnneoessary  that  they 
should  do  so.  This  teaching  may  be  obtained  at  other  plaooi 
witli  which  the  Indntitial  Ul^vaai^  woukl  be  only  needlessly 
fattoftiiiilg  if  it  gave  deaMMuy  taetraction.  It  should,  on  the 
coatnuf,  oe  its  object  to  npplemeni  and  sFedaliae  tlw  know- 
IcdM  obtainable  in  ordinary  science  classes  from  which  the 
students  should  be  drawn  ;  and  they  should  be  expected  to  have 
acquired  sufficient  general  knowledt;e  of  science  before  entering 
the  classes  and  labonlories  of  the  University  to  be  able  to  follow 
ib  oonraei  with  advantage. 

A  leading  feature  of  the  Uoiver sity  should  be  evening  course* 
—not  aaeieljr  popnlar  lectures — for  toe  uae  of  those  whoce  ctr- 
ctimtttnrea  in  li/e  have  nadend  it  Bcceaair  that  Ihqr  ahoold 
commence  the  practical  wock  of  lifocariy.  By  diaaiiliaeci  in 
life  I  do  not  icier  solely  to  poieity.  Tlieie  ue  maaj  ocenne- 
tkm  dot  it  is  advisable,  if  not  aeceneiy,  to  ester  opca  eany. 
For  instance,  it  ia  of  the  WNDOSt  importSBce  ftr  a  mechanical 
dupmer  to  be  a  good  pnadical  woiknum.  To  do  tUs  he  must 
join  the  workshop  when  jovng.  And  the  lad  who  enters  when 
n«  is  thirteen  hat  an  ad«aBta»e  which  might  not  be  expected. 
Mr.  RntUas,  the  MiMer  of  the  Oldham  School  of  SdcBce  and 
AttesiahUibcdtytbeMcMni  Phtt,  iafonoasawlhattBtheladi 
who  ooaie  into  the  vorinhop  at  this  efe  the  cveniag  iMdlectnal 
work  is  M  elMti  it  is  a  tdamtion  and  lecieatioa.  To  the 
appcBtiea  who  enter  at  eighteen  it  Is  almost  aa  impOHibiliv. 
llwjr  an  io  cshaostcd  by  their day'ahkboir  that  flMycamwt  paj 

It  is  a^aed  oa  dl  hands  fhat  if  tfm  mtUMor  Mhaee  Is  to  be 
of  awiMitainat  he  cmciHisllir psartifal  flist  Is  to  say,  the 
tseduiis  of  the  lalxmtory.  And  ao  paiaa  shoaU  be  •pared  to 
ssakt  we  laboratories  perfect  and  tesdily  amibfale.  Vf  them 
the  Vaifcrsity  may  supply  a  great  waaft. 

It  is  perhaps  necessary  to  gaaid  afaiast  the  Mea  flut  the 
Uaivcniiy  is  to  teach  any  trade  or  haaiMse.  Thenonddbeno 
fMaterorisiako  disalbr  it  to  atiennt  to  do  ae^  The  purely 
ttchBiadkao«lBdfeofalnideaHHt  be  kant  faypiactisug  it. 
The  teaching  of  a  pnblk  insthntioQ  can  with  advaalage  only 
extend  as  far  as  the  special  appKcatioo  of  wioas  himichea  of 
abstnetadsMe  to  the  different  arts.  UliBodoaht  difBcak  to 
define  haw  ftr  die  lenAing  of  applied  iciaoet  n^ip  withoat 
treadling  on  the  wwhabtm.  JBot  in  practice  the  limits  are 
leadilTlomid.  ThmdiiEcB^ wfflhtrifit  iMsMtfaianiBBtitn. 
tioa drawing  its  papHsfmn  amenf  these  actnaO^eagpfcd  bi 
tfsde^  who  will  know  whst  they  esn  acquire  hi  the  Unlvenity, 
and  what  they  can  better  learn  du«ctly  in  business.  The  pro- 
gramme  of  examinations  in  teehaolo^  by  the  Society  of  Arts 
will  give  many  snggesUone  OB  this  snhiect. 

I  have  no  doubt  that  the  Society  oi  Arts  woeld  be  fHOlBg  to 
transfer  the  whole  or  npait  of  tiieir  system  of  examinations  in 
technology  to  ai^  a  body  as  iha  City  Guilds',  «ho,  with  far 
larger  fucds  at  their dbpoesl,  nnqrglve  it*  development  whkh 
the  Society  of  Arts  can  bbtb  ofatdn  for  il»  By  employing  local 
agencies  and  takfaig  sdnai^  ef  Oe  masMntiy  of  the  Sdeaoe 
and  Art  Depaitment,  theae  esamfantioBs  are  held  thmghont  the 
country.  And  by  availbg  itself  uf  this  and  similar  organisao 
tioD*,  the  Central  University  might  be  Lrought  en  rapport  with 
every  part  of  England,  Scotland,  and  Ireland. 

.  .  .  Through  the  action  of  the  Cornnmeat,  itimitlating  locsl 
cflfort^  the  ooimtry  ia  being  rapidly  covered hya  nctweik  of  bdenee 
end  Art  schools  and  classes,  where  the  woutag  clsssei  whnse 
faiteKsU  and  advances  the  City  Goilds  an^  I  ""^<BMndL  eipe* 
daDy  anxious  to  promote  by  the  laduatrial  UulNuil|'  hero 
opportunities  of  obtaining  that  ifcnwiilaiy  imtraelion  in  Sdcnee 
and  in  Art  which  must  be  the  basis  of  soy  somd  tedudesl  cda* 
cation.  There  are  now  1,750  separate  schools  or  daascs  in  the 
country  in  connectioB  with  and  teceiving  aid  tbroi^h  the  Science 
and  Alt  Depaitment, 


It  is  therelbce  vnneeesssirT  to  comidcr  the  qnestion  of  the 
creation  of  ai^  oijpnisstkn  nr  iltdnff  instnedoa  in  elementary 
gsaeml  scitaee  or  ait.  What  are  wanted  arc  a  stimnlua  to 
incresaethenuniber  ofatndcnts,  the  development  of  syttenutic 
couraes  of  inttractioo  onwards  aod  upwards  from  the  elementuy 
school,  and  means  to  enable  poor,  out  clever  and  industrions, 
youths  to  pursue  suda  courses.  The  award  of  small  scholarships 
or  bursariea  in  competition  which  would  support  the  holders 
while  carrying  forward  their  studies  in  a  higher  school— die 
retention  of  the  bursary  being  contingent  on  a  definite  course  of 
instruction  bdng  panned  satisfBctoiIly~is  tbexefoie,  I  believe, 
the  most  ciiectlvoneanBiiM  Goilds  can  adopt  to  aid  tedmiosl 
instruction. 

.  .  .  Itiaveryoeeeisary  to  bear  clearl;y  in  mind  in  what  direc- 
tions the  University  most  look  for  its  pupils.  Broadly  ^eakiag^ 
these  will  I  believe  be  : — 

1.  The  holders  of  Bursaries  and  Scholarships. 

2.  Young  men  whose  means  enable  them  to  carry  on  thrir 
education  beyond  the  school  a^e,  and  who  can  attend  an  inati* 
tntion  in  London  more  conveniently  than  elsewhere. 

3.  A  limited  number  of  studenu  of  the  same  class  who  are 
attracted  by  the  goodness  of  the.instruction  and  its  appiop.'iste> 
ness  to  their  future  pnmits.  I  say  a  limited  number,  becanse^ 
however  good  the  instnctioa,  it  will  take  yean  to  divert  die 
class  of  students  from  the  fhsimds  vdiich  time  has  coosecmied. 

4.  Evening  students  men  who  are  cqgaged  during  die  day. 
It  would  be  Dsdcaslo  vsgsit  many  stndents  from  classes  3  and 

3  at  first.  .  .  . 

The  teal  poiBt  seems  tome  tomskea  beginning.  Get  a  good 
site-^  a  ?«od  site  I  mean  a  sile  in  an  accessible  position, 
suffidally  urge  to  allow  of  cnnnsfonasthe  University  grows — 
baUd  chendcaTand  physical  tabontaiiet,  and  lecture  rooms,  and 
soase  — themsricsl  class  roemt,  on  a  portkm  of  the  site.  If 
these  an  wdl  aanMcdt  and  an  in  a  pramiaent  position,  such  as 
that  SMBiiled  on  the  Embankment,  where  thw  cannot  Int  be 
seen  ttistflfaJt  to  make  aaythiqg  known  in  London— sniely 
thece  amst  be  ssany  licb  men  m  the  besides  the  dty  oom* 
paaies  who  will  seise  the  oppoitanity,  vf  addiag  to  the  endow- 
ment or  the  bnildlngs  of  paipetiiatinff  theC  OMnorias  as 
mmrificeat  pationa  oT  what  win  evenjnuly  be  a  credit  to  the 
cooatiy. 

...  It  always  seems  to  be  forgotten  that  the  population  of 
London  Isaalaiteas  that  of  Scotland ;  and  that  if  iu  prodsioB  for 
instruction  wen  tenfold  what  it  ii^  it  woold  not  be  propocdon^ 
ately  larger  than  that  of  die  Canton  of  Zurich. 

iuiy  plan  you  ceatmeBee  upon  Btmst  be  mudi  modified  aa  llie 
institiition  is  ospaaded  and  developed.  To  succeed,  the  Uid- 
verti^  amt  be  omit  up  by  skiw  degrees  and  adapted,  with  the 
expetiwee  yon  gain  from  om  to  day,  to  meet  the  wants  and  dr> 
cumsiaaeas  of  the  tinae.  That  it  will  be  a  sneoei^  and  a  ennt 
sttccaH^  If  taken  beaid^  In  hand  by  die  Qiy  of  London,  then 
cnttbeso  dewbti 

Bdieveme, 

Yonrs  very  faithfully, 
J.  F.  D.  Donnelly 


OUR  ASTRONOMICAL  COLUMN 

The  OrTosiTioN  oi  Maks  in  iS'jj. — Earlyin  Au^just,  1892, 
the  planet  Man  will  come  into  opposition  at  a  distance  sensibly 
the  asm  es  in  September  of  the  pment  year,  when  it  is  pro* 
posed  to  make  a  serious  attempt  to  detcndne  the  eolar  |ianllsv 
by  observations  of  this  planet,  a  method  wluch  has  not  hidierto 
been  applied  under  such  advantageous  circumsUnccs  as  arc  now 
pomible,  but  which  is  calculated  to  furnish  the  sun's  distance 
from  the  earth  with  a  degree  of  precision  comparaljlc  with  that 
to  be  attained  by  the  observation  of  a  transit  of  Venui^  end  with 
far  less  trouble  and  expense.  It  will  not  perhaps  be  without 
intcrts;  .il  tliL'  i  rcsciit  moment,  when  the altcntion  cpfastronomcrs 
ia  particularly  directed  to  the  eihcient  observatioo  of  Idan  near 
die  oi^peddoo  in  September  nest,  if  we  preMataaephemeiisfor 
the  opposition  of  1892,  the  only  one  of  the  present  centny  yet 
to  come,  which  can  be  to  aU  intents  and  purposes  as  favourable 
as  that  of  1877.  Theephemeils  is  founded  upun  the  tables  of 
M.  Lfverrier,  which  have  been  i^lied  with  sutlkient  accuracy 
for  the  object  in  dew.  The  poddona  an  for  mean  noon  at 
Fkiis. 
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The  opposition  will  t.akc  place  on  August  4,  ■ 
perigee  on  Augiul  6  at  a  dbtance  of  o'3774. 
perigee  in  the  present  jcarwiU  be  0*3767. 

The  Comet  1873  II.  (TKMPK^  Jl'ly  3).— "! 
ing  comet  of  ih  irt  period  will  return  to  peiflwBon  In  187S.  The 
elements  which  rot  upon  the  widest  extent  of  observation  arc 
tbOM  of  Mr.  W.  £.  Hummer;  in  bit  orbii  the  period  of  rcvolu- 
tioaii  1850*35  ian  w  5v6Aycu%  and  the  perihelion  panage 
in  1S-3  havirj:  taken  phce  JuneaS'J*.  G.M.T.,  ibecoOMt^  neg- 
lecting the  elTect  of  pcrtuibalions  which  in  the  present  revolntlon 
is  nut  likely  to  be  material,  will  be  a^jain  due  in  perihelion  about 
1878,  July  I9"5i  Probably  gcoccnuic  places  derived  from  Mr. 
Plwamei^B  oibit^  wltli  Ihie  date  fbc  perihelion  paaage,  wQt  give 
n  lafficient  idea  of  the  circumstances  of  the  next 
and  a  few  positions  so  derived  are  accordingly  subjoined 

Attsh.  K-A. 

June  29       ...     32'2  S 
July    9       ...  3287 
.,    19       ••     334  7 
„    29       ...  3400 
Aug.  8      ...     344  3 
,.    18      ...     347  4 
The  comet,  tberefbre,  appean  under  conditions  nearly  as 
f.ivourablc  as  pos»ible  for  observations,  the  least  distance  oT  its 
i.rbit  froni  that  of  the  earth  being 0  33,  at  a  greater  radius-TCctor. 
In  aphelion  the  comet  is  distant  from  the  sun  4  555,  anl  its  dis- 
tance £rom  the  orbit  of  the  planet  Jupiter  at  this  point  (which  is 
tiiat  of  neaieet  appmadi}  is  0736.    Four  days  after  perihelion 
passage  the  comet  approaches  the  orbit  of  Man  williia  005,  all 
these  di.staaccs  being  expressed  in  parts  of  tlie  earth's  mean  dis- 
tance fri  m  the  sun, 

Thtte  does  not  appear  to  have  been  any  observaliou  of  this 
comet  previous  tu  1873,  notwithstandiqg  its  dwrt  period.  It 
could  neither  have  been  the  object  seen  on  one  momiDg  only  in 
Octcber  1846  by  Hind,  nor  that  ofaeemd  by  Gddediaidt  on 
May  16,  1855,  which  «a5  at  first  mistilrrn  far  Use  diort-periad 
comet  of  De  Vico  (1844  I). 

In  addittffW  to  the  comet  in  (jaestion,  Tempcl  is  aUo  the  di:>- 
oovuer  of  eonet  1866 1,  associated  with  the  great  November 
meteor-showcr,  and  oonet  1867  II,  which  was  re>observei*  in 
1873,  after  its  orbit  had  undergone  considerable  chanjjc  from  a 
near  encounter  with  Jupiter  about  the   preceding  aphelion 
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Ni-  i-  Co.ME  i  .  -  Prof.  Winnecke,  the  director  of  ihc  Imperial 
Observatory  al  Suasburg,  announces  bi.s  discovery  uf  "  a  fine 
bright  come',  with  nucleus  and  trace  of  a  tail,"  early  on  the 
morning  of  April  6.  The  foUowi^g  poiitiott  depends  upon  ob- 
servatioM  with  an  annahr  micrometer  on  a  3I  feet  telescope,  the 
comet  being  inconveniently  .situa'cd  for  the  I  w];.  r  i  'ranien".. 

April  5  at  1511.  53111.  39-.  mean  time  at  .-itraibuij;,  Ki^;ht 
Aaocnskm  aib.  7m.  49  -44«.,  Declination  +  i4»S4'i5  -4  ".  The 
divraal  mrtlon  in  K.A.  is  raliier  less  than  in.,  and  that  in.Decl. 
aboot  Ik*,  both  bcreadng. 

Tlie  dearth  of  comets  which  ha  1  prevailed  since  December 
1874,  appears  to  have  terminated,  and  mc  lu^st  ^n  hear  of  the 


le-discoveiy  of  the  one  which  beats  the  name  of  D'Aflctt^  and 
has  been  to  daborately  calculated  by  M.  Levean, 
[Since  the  above  was  in  type  the  folktwtng  elements,  ealaii- 

lated  by  Herr  Hartwiu,  have  been  received  hum  Prof.  Win- 
necke  :— r«ihelion  pa&sagc,  April  18  1741,  Heilin  time,  longi- 
tude of  perihelion,  251°  59'  57'  ;  ascendmi;  node,  317'  51'  18' i 
inclination,  56"  43'  43";  logaritlun  of  perihclioo  distaocei 
9-96767,  motion  retrograde.  By  these  dements  the  comet  at 
iiiidiiij^Li  n  .  April  25,  in  R..\.  szh.  39111.  nml  N.P.D.  42*-7, 
will  have  twice  tlte  theoretical  intensity  of  light  that  it  had  on 
the  date  of  diMOveifi) 

CHEMICAL  NOTES 
The  New  Mbtals  Ilmf-mi  .m  and  Ni;- tunh  m.— .  .. 
thirty  years  ago  R.  Heimann  announced  the  discovery  of  a  new 
metal,  ilmeniam,  accompanying  tantalum  and  niobium  in  vaiiow 
iwtmwi^  Mid  doecily  aUiad  to  tiiem  in  its  general  clxaracten. 
Several  yeats  later  he  rdbiqinihed  hii  dmms  to  tlie  discovery,  in 

con.vc<iuence  nf  UMCaiclies  by  Marignac  in  the  same  f:ck!  !c:.  iin^ 
to  entirely  different  rciults.  Later  invtsii^aiions  have,  ho* ever, 
^.trengtliened  his  belief  in  the  existence  of  ihnenium,  and  in  the 
February  number  of  Kolbe's  yeurnal  Jur  fnitutht  Chtmit  he 
not  only  bnni^s  forward resnltt*tending  to  establish  the  bdividnal 
character, of  ilmenium,  but  describes  a  new  metal,  n,-;-!unium, 
belonging  to  the  same  group,  and  occurring  in  tantaUcc  from 
Haddam,  Connecticut.  As  the  quantities  obtained  arc  small, 
the  chaiacteiistie  reactioaa  limited,  and  as  the  speotndprapetties 
cannot  be  made  me  of,  chemists  win  naturally  reserve  their 
opinion  till  cnnftrmalory  observations  h.ive  lx:eu  made  l  y  -  mc 
other  well-known  investigi>tor.  The  following  arc  the  esikcntial 
results  obtained  by  Hermann.  The  mineral  was  found  to  consist 
of  equ.\l  portions  of  colombite  (ROM^O,)  and  ferroUmenite 
(K02Me02).  By  fuian  with  potaiiMm  hisulphatc  the  hydrates 
uf  the  meiaUie  onidci  weio  Mpataled  out  in  the  foUowing  pio- 
jwrtions  : — 

Ta,0,    3a«39 

Nb^O,    36*79 

Il«<->.      34*53 

Mp«0;    6-30 

loo-oo 

The  hydrates  can  be  changed  into  double  fluoride*,  and  from  fh« 

greater  solubility  of  potassium-neptunium  fluoride,  it  may  be 
obtained  free  from  tantalum  and  ilmenium  salt^  but  leiaiuing  a 
small  quantity  of  the  niobium  iah  ;  these,  however,  on  bcia;; 
changed  into  niobate  and  neptuaatc  of  sodium  may  be  separated 
on  aoooot  of  the  gicailer  aohibUlty  of  the  latter.  By  fusion  of 
the  neplunale  of  sodium  with  ]X)tassiuni  bisulphate  and  treatment 
with  water,  the  hydrate  of  neptunic  add  was  obtained  in  a  pure 
condition.  N  ci'tunium  may  be  distinguished  from  niobium  and 
ilmenium  by  its  having,  along  wiUi  tautalara,  the  property  of 
forming  an  omorphoHa  imohtbl*  predpitate  on  the  addition  of 
caustic  soda  to  the  boiling  solution  of  the  fluoride  ;  the  other 
two  form  cr>'slalline  and  caiily  soluble  compouiidi.  The 
very  soluble  character  of  nc|MiiKi]ii-poLaisium  lluoriJc  as  com- 
pared with  the  corresponding  tantalum  salt  serves  to  distingnish 
it  fion  that  netaL  The  icnctiona  with  phoephoras  talu  in 
the  inner  part  of  the  bu risen  flame  ure  the  foHowin!^ :  — tin- 
talic  acid,  colourless ;  niobic  aciJ,  blue;  ilmciiic  acid,  brown; 
neptunic  acid,  wine  yellow.  Addition  of  tincture  ol  galU  to 
solutions  of  the  sodium  salts  gives  characteristicaUy-caloured  pre* 
cipitates.  The  atoarie  wei||it«f  aepJuiaB,  detemdned  from  the 
double  salt  4KFI  4-  Np,FK.2l{jO,  was  found  to  be  il&  Her- 
mann has  also  obtained  ilmeniumia  the  form  uf  a  black  powder 
by  heating  poias«iuai<Jlnennim  flioiide  with  pouusium  chloride 
and  potassium. 

Absorption  op  Hydrogbn  by  OacANic  S(;i»tancis 

I  vnr.R  TiiK  Tm  I  ftNCE  (ir  tiik  .Siik.m  Disi.  hari;e.— M. 
Uerthelut  has  recently  found  that  under  the  effect  of  the  dis- 
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charge,  l>enzene  absorbs  'about  two  atoma  of  bf  drogen,  yielding 
•  poljmeride  of  Callg,  «  miaoM  nbitaiMe  with  an  initating 
hmO.  Ob  bcatii^f,  Iwnzene  fint  distils  over ;  then  a  liqtild, 
BilhUein  stroni;  nitric  anJ  <iulphuric  acid,  nn.iliy  Iraving  carbon 
eOOtaiaing  a  little  hydroj^cn.  Oil  of  tiirpcniine  absorbs  about 
S*5  atoois  of  hydrogen,  yielding  reninous  products.  Pure  carbon 
does  not  comfaine  vith  hydrogen  under  the  inflaence  of  the 
discharge,  and  •  BBlxtmc  of  hydrogen  with  acetylcM  behaves 
roach  in  the  same  way  as  pure  acetylene.  A  mixture  of  hydro- 
gen and  carbon  monoxide  yields  tbe  solid  body  observed  by 
JUfxiie  and  Thcnard,  5CO  +  jl^  a  CO,  +  C«R«0!„  AtlMe  of 
acetylene  being  fornwd. 
PnosntORDS  PsNTAntroMns.  —  Profetior  Thorpe  has 

l.itrly  described  this  body  (T.iebig,  Ann.  clxKxii.),  wjiicli  \\f 
prepares  by  the  gradual  mlilition  of  pliosphorus  i>entachloridc  to 
«nei^  triflnoride.  Pbospiionis  pentafluoride  is  a  coloarlcss  gas^ 
wifli  a  pnngent  and  extiemclj  irritating  odoor  j  it  reacts  npon 
water,  forming  pbosphorie  and  hydroflaorie  adds.  The  dottity 
with  regarrl  to  hyilrogen  wa';  found  to  be  '''  V-,>  fiheory  requiring 
63)  ;  under  Ihc  pressure  of  twelve  atmospheres  at  7*  it  exhibits 
no  roatked  deviation  from  Hoyle's  law  ;  it  do€s  not  seem  to  be 
affected  by  the  passage  throagh  it  of  electric  sparks  eitlier  when 
poiiB  OF  whcB  niaed  with  hydragsB  or  oxygen*  With  dry 
amnonla  it  forms  the  compound  iPFr.sfNHj. 

MoLKcri.AR  VoLi'Mts  or  .Si  i  t  irAiis  and  Sei.f.natf,';. — 
An  account  of  investigations  on  this  subject  has  lately  been  pub- 
lished by  Otto  Petterson  \pnU.  thtm.  Get.  Ber^  ix.  1 559),  in 
whicli  lie  finds  that,  in  die  tetles  of  ndphatea  and  idamlei  of 
potftssinni,  ammonium,  rhobidium,  and  cxsium  tbe  molecular 
volume  of  the  compound  is  r-gularly  increassd  by  6-6  when  the 
grouii  '^1',  is  rxchanged  f  ir  i;rni;p  Sc(\  ;  aI«o,  tliat  the  sub- 
stitution oi  a  molecule  of  ammonittm,  rubidium,  or  cvaium  for 
■  ■deole  of  potassium  prodnoes  an  increase  in  volume  of  9,  8, 
and  33  respectively  in  tbe  aeleaates  at  well  aa  in  the  sulphates. 
He  has  also  examined  the  double  sulphates  and  selenates  of 
cobalt,  nickel,  and  copper  with  potassium,  in  which  result >  are 
found  tending  to  confirm  the  hypothesis  that  in  double  salts  the 
Components  are  unaltered  ;  this  is  more  marke<l  in  the  case  of 
the  selenates,  in  which  the  volumes  of  the  double  salts  are  equal 
to  the  sums  of  tbe  vobunes  of  their  eompooents.  The  auOor 
di;.-!j;rce»  with  Fivre  .ind  Valson  in  their  conclusions  that  double 
salts  cannot  exist  in  solution,  and  are  formed  at  the  moment  of 
crystallisation  ;  he  beUevcs  on  the  contrary  that  as  no  contraction 
takes  place  on  ojttallisatioa  these  sails  may  be  held  to  exist  in 
the  same  condition  ni  solution  as  alter  erystalHsatioa ;  the  double 
salt  of  thallium  is,  however,  an  exception.  In  lite  case  of  the 
alums  also  when  obtained  in  .in  anhydrous  cot.dition  the  volume 
of  the  salt  exactly  equals  the  volumes  of  its  components. 

COXTKIBUTIONS  TO  THE  TUBORY  OF  LUMINOUS  FlAMF-^.— 

A  eootinuatian  of  experiments  on  tbe  above  suljeet  is  given  by 
K.  Ilenmann  (// Ann.,  clxxxiii.),  in  which  he  finds  that 
carbonaceous  matter  will  give  lumirn  i  ts  or  non-luminous  flames, 
according  as  the  u-niii'jrature  of  tti^'  llamr  i,  \\:\'}\  or  law  ;  di- 
lating the  gaseous  combustible  with  indififerent  gases  also  reqnires 
•  h^^teapcntne  to  cnmsft  separsHon  of  tbe  cstboB,  and 
tbns  produce  hnunosity.  Reduction  of  temperature  iu  a  flame 
prevents  either  partially  or  entirely  the  formation  of  carbon, 
consequently  the  author  thinks  that  the  deposition  of  carbon  on 
cold  surfaces  in  a  flame  is  not  the  consequence  of  cooling,  as  a 
deposition  may  be  formed  on  red->hot  snrfiwes^  but  bums  away 
in  contact  with  air.  In  Iramcia  of  difTctent  materials,  those  tA 
iron  were  found  to  prevent  the  luminwity  of  tbe  lower  part  of 
the  flame  tn  a  greater  extent  than  those  of 'steatite,  also  when 
the  burner  i^  heated,  a  greater  amount  of  light  is  produced,  the 
consumption  of  the  combustible  remaining  the  same.  Heir 
Hemnana  thinks  that  by  beating  tiw  buner  the  Inminosity  is 
>  to  n  fnste  oKltBt  ower  tht  lower  part  of 


NOTES 

We  are   informed  that  H.M.  Gomamnt  bns  just 
pleased  to  ranction  tbe  neeesMiy  o^endltne  to  leplaee  the 
important  deep-soil  Aennoneters  of  the  Royal  Observatory, 

Edinburgh,  which  were  so  cruelly  broken  by  a  madmnn  L-ut 
September.  The  estimate  has  been  prepared  l>y  Messrs.  Adie 
and  Son,  Princes  Street,  Edinbuigh,  and  is  understood  to 

include  everything  that  can  conduce  to  iicientific  accuracy. 

Prof.  J.  Dewar,  F.R.S.E.,  Jacksonuin  Professor  of  Natural 
Experimental  Philosophy  in  the  Univeniity  of  Cambridge,  has 
been  elected  Fulkrian  Professor  of  Cbemistiy  to  tbe  Royal 
InstllBtian  in  tbe  room  of  Dr.  Gladstone,  ics^aed. 

Dr.  Coi.AN,  the  senior  mniica]  o.Ticer  of  the  recent  Arctic 
Expedition,  has  been  promoted  to  be  Deputy  Iaq>ector-Ceneral 
of  Rospltab. 

Dr.  W.  B.  CAP.rF.NTFR,  C.B.,  commenced,  on  Moodny 
evening,  at  tbe  School  of  Mines,  Jennyn  Street,  a  fieeconne  of 
lectures  on  gedogy,  which  he  b  detivabig  as  Swfaiey  Ptofessoar. 

At  the  meeting  of  the  French  Geographical  Society  on  April4 
it  was  annouaced  that  the  great  gold  medal  of  the  Sodc^  liad  been 
awarded  to  Commmder  Cainerao  in  rea^iAion  of  hit  stnfcas 

in  the  cause  of  geographical  science. 

The  estimate  for  "  F.ducation,  science,  and  art  in  Great 
nrltaln  amounted  in  1853-4  to  578,000/. ;  this  year  the  estimate 
was  .1,546,000/."  "In  1S35  the  Government  paid  for  public 
education  a  sum  of  26,750/.,  but  in  1875-6  the  amount  had 
increased  to  3,973,008/." 

Among  the  fifty-seven  candidates  for  admission  into  the  Royal 
Society  arc  two  ciogymen  of  Uie  Church  of  England,  one 
Wesleyan  minister,  one  peer,  one  fimlign  bsion,  one  bwowt, 

eleven  M.D.s,  &c. 

The  late  Mr.  J.  C.  Tofoell  has  bequeathed  to  Univenity 
College,  Gower  Street,  5,000/.  to  be  nsed  to  fstshlishing  two 
scholarships,  one  in  general  chemistiy  and  theolher  in  anal^rtieal 

and  practical  chemistry. 

The  Rev.  E.  Ledger,  Giesham  Professnrof  Astronomy,  will 

deliver  s  course  of  Lectures  on  the  Telescope,  m  the  theatre  of 
Greshara  College,  on  the  evenings  of  April  17,  iS,  19,  20.  The 
electric  light  will  be  used  tolUnliate  tbe  kctiiies. 

L1KBI6  is  to  have  another  taonmsnt  A  few  weeks  ago  we 
noted  the  *'  inauguration  **  of  oae  at  Darmstadt.  Subscriptions 

are  now  being  collected  for  the  purpose  of  raiiing  a  statue  tO 
him  in  Munich.    About  7,000/.  hxs  already  been  contributed. 

Mr.  II.  W.  S.  Worslry-Hemson,  F.L.S.,  has  been  ap- 
pointed Leelwer  cm  Botany  at  Westntaister  Heqiltal. 

The  services  of  Mr.  W.  Savillc  Kent.  F.  I..S.,  F./.S.,  have 
been  engaged  temporarily  to  superintend  and  place  in  thorough 
Older  the  "Fish  House"  at  the  Zoological  Sode^s  Gardens, 
Bsgsml's  Park.  A  considerable  number  of  marine  fish  and  other 
spedmens  of  tailerest  have  been  imported  to  tbe  tanks  during  the 
paatwcelb 

Two  view  3  Inve  been  offcrud  a>.  to  tlic  nuKlcof  aciijnof  the 
g-is  in  the  radiometer.  One  attributes  the  motion  to  reaction  of 
gas  particles  getting  heated  on  the  vanes,  then  dancing  off;  the 
other  to  air  currents  wbicb  are  directed  towards  the  pUte  to  coo* 
sequence  of  heated  air  listog  from  It  M.  Keesen  has  endea- 
voured { f\  - r.Ann.)  to  decide  l>etween  these  views.  If  ihc  econd 
view  is  correct,  he  argued,  the  wall  of  the  vessel,  by  becoming 
also  heated,  must  also  ecqnfao  influence  through  rise  of  heated 
air  firom  it  as  (iron  the  maas.  If  the  rotation  be  rneidy  a  pbe- 
noBMioB  of  Nactioa  Aoe  is  ao  icbsob  to  suppose  snch  on  toflo* 
of  the  fiaed  welL    Nov  bjr  gMn|  the  ndkiMUr  an 
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eccmtiie  poddM  wiUun  tlieglaMTeMd*adi>iiiiiflneDc«ofthe 
waHs  tliotdd  be  mAly  nco^iaed.  Hb  dMdilMi  •  wmbw  of 

expfrimrriU  maJe  in  thillMff  ndvUdl  he  Mpldl MMpport- 

iog  the  lecond  view. 
Ik  tB  ntide  contriboteil  fonutndiij'^t  Aimmltm,  M.  ZdUner 

is  led  to  take  the  following  positions  ia  reference  to  the  radio- 
meter. The  explanation  of  radiometric  motions  bued  on  the 
principles  of  the  mechanical  theory  of  gases,  makes  suppoiilions 
About  tbe  reLuion  of  Um  acaa  kaglhi  of  path  of  the  gu  moic 
cbIc*  to  the  AoacMionor  HwvemlwMeh  an  not  loliMd  In 
f«ct.  This  expl.ination  fuiiher  leaves  out  of  consideration,  with- 
out nfiicient  ground,  the  simullaneoua  cxiitetice  of  mercury 
nfOUn  whose  molecules  h^ve  a  more  than  seven  times  greater 
■MM  aad  a  much  gmaller  mean  length  of  path  than  the  molc' 
colei  of  tbe  actiDe  Mcording  to  tbe  nediniGd  ^eoiy  of 
gases.  Hence  wc  are  not  warranteil  in  regarding  the  radiometric 
moiiooi  du>covered  by  Crookes  as  an  empirical  conArmation  of 
«h0  mchuied  fheoiy  Of  gM«L 

Bbrun  dealers  in  dcIicadM  hate  fCCeBlly  feedved  from  the 
MWtb,  and  especially  from  Upper  Italy,  immense  quantities  of 
tdible  birds  which  have  been  captured  there  in  their  tlijjht  noith- 
wnds.  UnfiBitunately  there  were  not  only  snipe,  fieldfare,  and 
brim,  or  so-called  •«  delicacies  *  mmg  the  birds  sen^  bat  also 
*i*tNg  1^''''^^'  ^  GcfoiMft  sacfc  as  gold- 

finch, thrush,  and  nightingales.  Tbe  animals  were  caught  c.n 
their  migratory  flight  by  me:ns  of  ntts,  or  surprised  during  the 
aighk  and  indiscriainatcly  killed.  A  new  indication  of  the  im- 
poftMicecf  naintmatlflaal  lair  Jbr  bM  pnitectiaa  I 

An  exiiibition  of  objects  relative  to  prc-historic  archaeology 
uriJl  be  opened  shortly  in  Moscow,  and  promises  to  be  very 
inlcfeiUng. 

An  claboraU  volume  just  published  by  the  Federal  StaHiriril 
Baicaa  of  Switxerland,  gives  the  number  of  scientiietodeties  in 
the  oonbry  in  1S75  46^  with  54,953  membeit.  Tha  societies 
Ibr  educational  parpwca onmbercd  816,  with  54,424  members. 

TiiK  municipal  authoiiUes  of  Berne  have  set  aside  the  sum  of 
24,000/.  faf  thefamdarionaf  aMawMPaf  Natnral  Hiitaiy  in 

that  city. 

ASi.ociAriu.NS  and  Committees  are  being  formed  in  most  of 
the  large  towns  of  the  Netherlands  with  the  object  of  "  fitting 
oat  a  snitaUe  vessel  for  Nova  ZeaUa  and  other  stations  of  in- 
terest in  Ute  Arctic  regions."  The  awwtil  alas  of  the  eapeditioa 
is  not  '.Vic  I'.i  c  ivcry  of  the  I'ole,  but  the  erection  of  some  nnpre. 
teulious  gi.mr.e  monuments  to  the  memory  of  the  glorious  dis- 
eovcrics  of  the  cailier  Dutch  navigators.  ,\bout  the  end  of  the 
teventeenth  centuiy,  "  in  the  name  and  00  behalf  of  the  honour* 
abl*  CoauH  of  the  iBwaed  of  Amnerdam,"  Willem 
Barends  set  out  on  his  third  voy^e,  which  ended  in  the  ex- 
plorer's wintering  on  Nova  Zembia,  whence  be  never  returned. 
It  is,  alx>vc  all,  the  memory  of  Barends  which  (he  Diitch 
tn  about  to  hooour.  The  costs  of  the  eapeditbn  are  to  be 
definiadbyTeiisatairMbaalpdons,  and  the  venel  will,  in  all 
pnobebility,  be  ooBBindad  by  a  Dutch  lientenantwbohas  taken 
part  in  three  Arctic  v^editions  nnder  tbe  British  flsg. 

Tub  Ooemdtlee  of  the  Genaaa  AfHean  Sodetyhu  isMwd  an 

appeal  for  help  towards  the  establiihnicn*.  of  a  series  of  perma. 
nent  stations  in  Al'rica,  so  as  gradually  to  narrow  the  area  of  the 
unknown  country,  to  serve  as  centres  of  culture,  and  to  be  depots 
for  iafomation  and  for  trade  with  the  natives.  The  effort  would 
be  ta  tympaaqp  vbh  that  of  the  IntemaHoBal  CongiHi  at 
Cru'!  rjh,  and  the  appNl  is  made  specially  to  Germany  to  main- 
tain the  exceptioaallf  high  place  she  has  taken  in  the  scientific 
ditcorery  of  Centcal  Africa. 

GaoosAnnCAL  ilvdeatiwiUbe  to  learn  that  an  index  to 
PwHtiaaam'a  MUAubatgrn  am  Jmttm  Artha't  getgrafhiscAer 


Anttalt  iibtr  Wkk^  tumt  Erfgndutmgm  amf  dm  GuammU' 
gtUi^dtr  Gwfrapkk  has  been  pnliHdied  for  the  period  between 

and  including  the  jcirs  iS'6:;  fn  1S74.  Th.r  value  of  this  is 
greatly  increased  by  the  puijlication  thcrcuuh  of  index  maps, 
which  show  at  a  single  glance  those  parts  of  the  world  of  which 
maps  Iwvo  been  published  in  the  AiiUkeUmmgen  during  the  period 
in  ({nestian,  with  lefciwccs  to  tlie  places  wlwre  th^  have 
appeared. 

Gbn.  Uchatius  bates  his  invention  of  the  stcd  bMnae»  9t 
■aatt  correctly,  hard  bronze,  cannons,  now  Introduced  into  the 

Austrian  service,  on  the  observation,  that  alt  metals  (with  excep- 
tion of  lead  and  zinc)  have  their  elasticity  incrta-cd,  when  they 
have  undeigone  a  continuous  wvigjbling  above  their  first  limit  of 
eksiicity.  In  the  first  Febnaiy  aambcr  of  DmgUrs  foly^Jk. 
mbcka  ymnuf,  M.  Udiatin  gives,  in  reply  to  the  objectiont 
uf  some  technologis's,  the  KiBlls  of  further  experiments,  which 
appear  to  show  that  even  hoBOgenccus  1  roiue  is  capable  of  a 
great  increase  of  its  elasticity  through  simple  stretching,  without 
oondeniatioa.  It  is  only  a  atrelciiing  of  the  nwtals  above  their 
liarit  of  siaitidly,  wlwrtby  te-sndecoles,  brought  to  a  state  of 
flow,  glide  over  each  other,  and  assume  a  wholly  new  position 
more  favourable  to  resistance,  that  causes  the  increase  of  elasti- 
city. A  simjile  condensation  produces  merely  an  increase  of 
the  absolttto  solidity  and  diminution  of  the  tenacity,  but  no  real 
bscmie  of  dMtldtf.  The  Kmlt  of  clastieity  may  be  raised 
nearly  to  the  breaking  consistence,  so  that  in  many  cases  it  is  six 
and  seven  times  tbe  original.  Merc  stretching  for  a  short  time 
is  of  little  use  ;  the  tension  must  act  a  considerable  tiab  It  if 
also  wtU  to  apply  a  gradually  increasing  weight. 

A  SINGULAR  fact  with  reference  to  the  production  of  heat  is 
described  by  M.  Olivier  {Compta  Rmdui).  A  square  bar  of 
Steel  15  nun.  in  width  and  70  to  80  ctm.  loqg  isaeteed  with  the 
two  liand*,  plaeed,  one  at  one  end,  the  ether  in  the  middie  of 
the  bar.  The  other  mtl  is  j^rcssni  a;^  .iu>t  .-n  c may  grind- stone 
rotating  rapidly.  In  a  few  minutes  the  rubbed  end  is  coitsider- 
ably  heated.  The  band  at  the  middle  has  no  sensation  of  heat, 
but  that  at  the  extreod^  ia  atraogly  heated,  to  that  ii  has  to  be 
taken  from  the  bar.  Thus,  in  ocrtab  casta,  bent  appears  itot  to 
be  propagated  in  metals  from  one  part  to  that  next  it 

In  tlie  year  18x4  M.  Wbhler  made  tbe  observation  that  pal- 
ladhni,  whether  bi  the  iSnm  of  apoageorof  potiAed  sheet;  Ina 

the  property  of  becoming  sooty  in  a  spirit  flame,  and  gradually 
coated  with  a  thick  layer  of  carlwn.  A  piece  of  spongy  palladium 
will  thus  be  enlarged  to  several  tinns  its  uiij;iii^l  volume.  The 
same  phenomenon  occurs  if  the  metal  is  made  to  glow  in  a  coal> 
gea  ftnne.  If  the  depoiitai  carbon  he  hiim«  ihero  reoMlas 
always  a  fine  skeleton  of  palladium,  which  is  then  found  to  be 
penetrated  with  the  carbon  and  quite  brittle.  By  more  recen 
cxpeiiuients  M.  Wohler  convinced  himjtlf  th.i!  the  ]^heno- 
menon  is  not  due  to  a  special  affinity  of  palladium  for  carbon.  He 
is  rather  of  opinion  that  the  strong  absorption  powerof  this  netd 
for  hydrogen  is  the  reason  why  ethyloM  pa  and  the  gases  of 
the  spirit  flame,  which  themsdvei  are  not  absorbed  by  palla* 
dium,  are  decern [;k>sc.1  umlcr  (he  influence  of  thisflMlal,  aS  ttu 
experiments  show,  with  separation  of  carlion. 

Led  by  speculative  considerations  regarding^ the  formation  ot 
the  earth,  M.  Sachcr,  of  Sal/hurg,  made  experiments  a  short 
time  ago  on  the  solidification  of  balls  of  spermaceti  floating  fireely 
in  a  liqaid,  and  he  has  more  recently  experiMBici  on  tha  pi»> 
pegetkm  of  heat  in  unequally  dense  liquid*.  In  a  beaker  glass, 
r6  ctm.  high,  he  put  five  layers  of  alcohol  varying  in  density 
from  0-98  to  o  t)2,  and  each  3  ctm.  thickness.  Three  thermo- 
meters were  placed  with  their  bulbs  in  the  first,  third,  and  fifth 
layers  respectively,  and  the  vessel  was  slowly  heated  from  bdew. 
In  another  similar  vessel  containing  liquid  all  of  the  same  density, 
the  three  thermometers  showed  nearly  tha  same  temperature ; 
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but  Id  die  ttnttfied  liquid  marked  diflTerencet 
tbelayeis  cm  retdtnf;^  being  taken  every  five  Brimle*.  Thwfn 
ten  minutes  the  reailini^s  were  31'  (b«low),  iS'S"  (middle),  18" 
(lop) ;  after  twenty  minutei,  44%  I9"5°,  18" ;  after  fifty-five 
inlDll<Ct,  77*,4<y>,  21°.  The  numbets  prove,  then,  that  in  liquids 
of  decreasing  densilj  beat  to  diitribattd  vetf  •iowlf.ftom  below 
spwaids.   ExperimtalilBeiMUiighd  toailidlKnMilL 

Prop.  Qoikckb,  of  HeMelbofg,  btt  loag  experioiaited  »s 

tn  whettier  j^i^es  can  penttratr  throuj^h  the  pores  oF  fjlnss.  A 
pre --.are  of  forty  to  one  liuiulrcd  and  twenty  alnio^plicres  is 
foetid  to  be  incapable  of  forcing  a  perceptible  quantity  of 
carbonic  acid  or  bydrogcn  gas  Uuoogb  a  glan  wall  1*5  mm. 
thickness,  dwlng  a  potei  of  seventeea  years.    No  loss  of 

wci'j;ht  was  perceptible.  M.  Quincke,  Jiowcvrr,  will  not  draw 
the  itifcrcnce  that  the  molecules  of  liyUroi^cn  and  caibonic  acid 
have  larger  dimensions  than  the  molecules  or  pores  of  the  glass. 
The  dittance  at  wbicb  tbe  oolecuiac  forces  of  tbe  glass  act  on 
tbe  gas-pattWc*  Is  of  oonrse  greater  thm  die  ^iMmloiis  of  the 
molecules  themselves.  The  pore  walls  of  the  p.l^ss  may  fjet 
ctutcd  with  an  "  a'jsorbcd  "  gas  layer,  whidi  itself  becomes  ini- 
muvablc  through  the  nearness  of  the  solid  substance,  and  hinders 
the  passage  of  gas  particles  from  tbe  iatcrior  of  tbe  glass  tube 
iato  the  oater  air.  Peilia]is,  too,  there  nay  he  4ropid)le  liqind 
in  the  pores  of  the  glass,  preventing  outflow  of  the  gas.  A 
similar  objection  applies  (according  to  M.  (Quincke)  to  M. 
Traube's  mcth&d  ot  determining  the  size  of  the  molecules  of  a 
sabstanoe  from  the  possibility  of  passing  throogb  a  ao>calkd 


A  DROUGHT  fai  eaecss  of  any  that  have  occurred  during  the 
last  fourteen  years,  as  regards  king  cootiotunca  and  severity,  has 
prevailed  for  some  months  In  Victoria  and  pasts  of  Aostfalfat 

adj  iiiin^;.  It  ttrmiiiated  alxiut  February  12,  and  from  that 
dale  to  the  22nd  of  the  same  month,  when  the  mail  left,  heavy 
thnnderstoims  and  rainfall  had  prevailed,  and  cooler  weather 
set  in.  The  r^otts  from  Deniliqnin  and  other  phces  in  the 
interior  state  (hat  mt  a  Made  of  grass  was  to  be  seem  on  the 
phdns^  aikl  Cittk  ««(■  dyuv  in  thoniBBda. 

The  Russian  Naval  Department  proposes  to  send  a  shij)  this 
aammer  to  the  mouths  of  tbe  Obi  and  Jcnissei  to  make  a 
Ihoroogh  Barilinw  aorv^  of  both  gtlft. 

Tiir.  W'attrn  Rnir.<'  of  S,i,-nc<:  andlit  luslry  is  the  title  of  a 
new  monthly  devoted  to  various  departments  of  science,  ud 
published  in  KaansCily,  Koi. 

I.v  view  of  the  promising  future  of  the  African  continent  Nf. 
Bcrnardin,  of  Ghent,  has  done  a  good  serrioe  by  poblishing  a 
hrtchurt  (compiled  fraa  the  weeks  of  «ailo«tt  tmvdleis),  on  die 
eOHHMiaal  products  of  Central  Airics.  An  excellent  map  of 
Fetemnan's,  showing  the  standpout  reached  by  exploi^tioo  up 
to  Septcnheri  1876^  b  jadnded  in  the  pMUpUet. 

The  death  is  announced  of  Prof  P.  Paneeri,  the  eminent 
Italian  anatomist.  He  died  suddenly  whilst  lecturing  in  the 
Uanenity  at  NnpJeib 

The  addition.-!  to  the  7onlo-ical  Society's  C.ardcns  during  the 
past  week  include  a  Common  Wolf  {Canis  lii/<ui)  European, 
presented  by  Mr.  J.  A.  Parlet ;  a  Ceylon  Fish  Owl  (A'dufa 
ttj/tmmsis)  from  Ceylon,  presented  by  Capt  B.JI,  Turner;  a 
Vulpine  Phalanger  [PMalan^isla  vulpina)  from  Australia,  pre- 
sented by  Mr.  W.  lUielcy  ;  two  Sykes's  HemipoJes  {Turnix 
jyietii),  a  Rain  Quail  I^Coturnix  coromanddua),  an  Asiatic  (Juail 
{P*rditula  ttsiati(a)  from  India,  three  Chinese  (Quails  {Coturnix 
tkmeiuu)  from  China,  presented  by  Mrs.  Wood  Mason ;  an 
EnteUns  Monkey  ( Jini««|lisl<flKr  «i<H0hir)  linn  India,  received 

ia  exchange ;  a  Colhwed  Fiutt  Bat  <(>MW9«<Mk  Mdiir^ 
la  flic  Gardens. 


SOCIETIES  AND  ACADEMIES 

LONIK)S 

Chemical  Society,  April  5. — Prof.  Odling,  F.  R  S  ,  in  the 
chair. — A  lecture  on  the  discrimination  of  crystals  by  their 
optical  characters  was  delivered  by  Prof.  X.  S.  Maskelyne, 
F.R.S.  After  a  few  general  remarks  on  the  use,  to  the  chemist, 
of  the  methods  employed  by  crystallographcrs,  the  lec'urer  pio- 
ceeded  to  consider  the  methods  of  detertnining  the  symmetry  of 
crystals  by  their  optical  characters.  The  origin  and  meaning;  of 
various  terms  used  in  crystallography  were  explained  and  illus- 
trated by  models,  &c.  ;  the  lecturer  then  threw  on  the  screen,  by 
means  of  a  polarising  appara'us  and  the  ekctric  light,  the 
beautiful  coloured  ellects  ptuduced  by  crystals  of  ccrussite, 
barytc*,  borax,  &c.,  the  effect  cf  heat  in  altering  the  po-sition  of 
the  optic:'.!  axes  of  a  crystal  of  gypsum  being  especially  beautiful. 
In  conclusion,  tbe  lecturer  pointed  out  the  ready  means,  which 
the  examination  of  the  optical  characters  of  a  crystal  under  the 
polarising  microscope  often  afforded  to  the  chemist,  of  acquiring 
a  great  deal  of  information  in  a  very  short  time,  and  expressed  a 
belief,  that  if  chemists  would  work  up  suitable  groups  of  crystals 
for  examination  by  the  crystallographer,  very  important  know- 
ledge as  to  the  functions  of  varions  groups  of  molecules  in  a 


Anthrepelogieal  lantttat^  Maidt  27.— Cdl.  A*  Laae  Foot; 
F.R.S.,  V.P..  in  Ikn  ehair.— GapL  W.  SauelH  of  the  Banflal 
^  CwB>.^  ^1*^  *  ■Mute.-An  ■eeonat  of  aMM 
KildhcB  BuHenn  near  Ventaor,  by  Mr.  Hoddv  li,  VTcstniip 
was  read  by  the  diieelab  A  cnw  rniAfr,  of  Srandinneian 
appearance,  waafiMndmannnf  theMfaidlBaaallviH^Mr  «p 
in  the  clifl*,  them  discovered  a  laull  einenqp  na  of  ni< 
usual  shape  eat'iwilel  with  a  patten  of  cwrellitip  eea^wted.— 
Means.  W.  PiowerandZ.  Laws  eomaumicated  a  short  paper  on 
a  KltdheaMiddn  aenr  Tenby  {  Dr.  Crockln  Claphsm  a  paper 
on  thebnlMcii^af  fheOdaese  aal  Pefcw  ~  ' 
Mr.  Jam«  Shair  bom  aoMs  oa  i^jhfe^aadadaaa 
tnttlrrt  fat  ftt^nr**  dilug  Hie  huana  pninC  Jh, 
faoadtfiat  Ihewct^ofan  bnia  both  of  the  fWaese  ■nil  the 
above  the 


pecaBatllies  ia  their  eonvolatimis,  The  Ads  of  Ot  Brinr 
ishMdeii  wws  aeifcedly  doBdiorfiiliaHc.  Theiiieflf  thobcnia 
of  dMChtaaaeaad  theulanderBwaslnaowiaeaBiadaof  the 
laldllgsncc  poaWMd  by  them. 

Manciikster 

Literary  and  Philosophical  Society,  February  6. — E.  W. 
Binnc}',  F.R.S. ,  prcMdcnt,  in  the  chair. — Notice  of  the  |unlor 
Literary  and  I'hilosophica!  Society  of  Manchester,  1806-1S07,  by 
W.  E.  A.  Axon,  M  R. S.I., — On  compound  combinations,  by 
Prof.  Cayley,  F.R.S.,  A;c.— On  ternary  difTerenlial  equations  by 
Robert  Rawson.  —On  the  powerful  oxidising  action  of  animal 
charcoal  upon  organic  matter-,  as  shown  by  the  analysis  of  the 
drainage  from  a  large  heaji  of  a  mixture  of  night-soil  and  animal 
charcoal,  by  William  Thomson,  F.R.S.  I'  lin.  -A  pica  for  the 
word  "  Anglo-Saxon,"  by  Rooke  Penntogton,  LUa,  F.G.S» 

Caiiaafiiai 

Philosophical  Sodctgr,  March  ta.—Prof.  Cayley,  \\ce- 
president,  in  the  chair.— PnC  Clerk  Maxwell  communicated  to 
tbe  Socie^a  pamdoK  te  the  theoiy  of  atbDaetioa. 

^  9 

Ji        i        d  s 

Let  (he  Bae  .^.ff  be  Avided  la  any  gbea  poiat  C,  and  let 

PC—  -  AC-'  m  CQ-*  -  CB-' 
be  the  condition  of  correspondence  of  tiro  points  ^and  Q,  in 
the  segments  AC,  CB  respectively,  then  If  ^aad  Qvaiy  wal* 

taneously,  still  remaining  correspondent, 

PC-'d[PC)  -  C('  J[CQ), 
or  the  corresponding  elements  arc  to  each  other  as  the  squares  of 
their  distances  fr  im  If  we  now  suppose  that  A/i  is  a  material 
lire  of  uniform  dcii.sity,  the  law  of  attraction  being  the  inverse 
square  of  the  distance,  the  attractions  of  corrt.spondinjj  r'cmenis 
on  the  point  C  will  be  equal  and  opposite.  Hut  every  clement 
of  .-IC  has  a  corresponding  element  in  C/i,  and  hence  we  might 
conclude  that  the  attraction  of  ..-/ C  on  C  is  equal  and  ofiposilc  to 
that  of  CB  on  C,  which  is  evidently  not  the  case,  unless 
AC  —  C/!.  The  paradox  is  explained  by  considering  that  all 
that  we  have  proved  is  that  the  attractivD  of  AP  on  C"  is  equal 
and  opposite  to  that  ofQB  on  C,  and  this  however  near  to  C  the 
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correspoikDnc  points  /'md  Q  Mt  tako^  and  this  is  strictly  true. 
But  however  oear  to  C  the  ooneipondii^  points  are  taken,  the 
attractions  of  PC  and  vK  CQ  »st  both  infinite,  but  difler  by  a 
fiowtaot  quantity,  namely  the  attiactioa  of  Au  on  C,  where  aC 
is  taken  eiual  to  C/i. — Prof.  Clerk  Maxwell  also  made  a  com- 
munlcatioo  on  double  anil  tri|)Ic  inte^^tion  by  sunimation. — Mr. 
J«  Wain  Claishcr  j;avc  a  preliminary  account  of  the  results  of 
■n  cmBMintum  of  the  primes  in  Barckbaidt's  tables  (1  to 

Paxis 

» 

Academy  of  Sciences,  April  2.— M.  Peli|^  in  tlie 
chair. — The  fallowing  papers  were  read  : — Isopeiimetric  tri- 
angles kavinf;  one  side  of  coa^tant  length  and  satisfying  three 
other  conditiutLH,  by  M.  Chasles. — On  a  theorem  relative  to 
expansion  of  vapuurs  without  external  woric  (continued),  by  M. 
Hira. — Report  on  a  new  wurk  of  M.  Berlin,  following  his  note 
on  rolling.  Thij  work  gives  an  account  of  M.  Berlin's  double 
oscillograph,  whiclt  records  each  instant  the  inclinations  of  the 
ship  iu  the  direction  of  the  rolling  and  the  inclination  of  the  part 
of  the  wave  which  canics  the  ship;  also  observations  with  it 
from  the  war-ship  CrocodUc.  Though  the  indications  are  only 
appioximate,  ihey  are  thought  of  considerable  interest.  Admiral 
Paris  called  to  mind  an  instnmient  devised  by  his  son  in  1867, 
lor  tracing  waves. — Experimental  researches  on  natural  sul- 
phides, by  M.  Meunier.  It  is  a  general  fact  lliit  natural  sul- 
phides brought  into  the  presence  of  suitable  metallic  solutions 
cause  reduction  in  the  free  state  of  the  dissolved  melaL  The 
expetimental  facts  given  seem  to  have  a  bearing  on  the  vtintra- 
logical  assoeiatioHt  so  frequent  in  metalliferous  veins.  If  a  vein 
of  galena  receive  the  infiltrations  of  sea-water  (which  always 
contains  iilver),  all  the  silver  will  be  heM  and  concentrated  by 
the  sulphide.  Now  native  si'.ver  exists  in  a  certain  number  of 
galenas,  and  wc  may  suppose  it  has  been  thus  introduced. — New 
nebulx  discovered  and  ob-ierved  at  the  Ol  scrv-atory  of  Marseilles, 
by  M.  Stephan.  Thirty  in  number. — On  the  approximation  of 
a  class  of  traiisccndanl:^  which  comprise,  as  a  particular  case, 
hypcrelliptic  integrals,  by  M.  Lagucrre. — On  the  paraboloid  of 
eight  straight  lines,  by  M.  Mannheim.  — On  the  theory  of  frigo- 
ribc  machines,  by  M.  Tcrquem.  Even  under  the  best  con- 
ditions, frigorific  air-machinci  cannot  successfully  compete  with 
macliines  li.iving  voUt'de  liquid,  (i)  because  of  the  large  size 
necessary  ;  (2)  the  passive  resistances  due  to  this,  and  the  use  of 
two  pumpuig  bodies  ;  and  (3)  the  want  of  adaptability  to  produce 
different  degrees  of  refrigeration.  Their  adv:\n:a;^cs  are  the  produc- 
tion of  lower  temperatures,  simphcity,  and  the  use  of  a  safe  and 
cheap  agent.— Researches  on  the  metallic  reflection  of  obscure 
and  polarised  calorific  rajs,  by  M.  Muutun. — On  the  sulphide 
of  manganese,  by  MM.  Dc  Clermont  and  Guiot.  They  produce 
ibc  green  sulphide  in  n;\v  taic>,  aaul  by  reactiutu  in  which  its 
formation  was  said  never  tu  have  been  observed.  Thus  M. 
Muck  says  it  is  impassible  to  traiufurm  man^anuus  carbonate 
into  green  sulphide  ;  but  the  authors  elTcct  lliu  l  y  healing  in 
free  air,  with  ebullition,  carbona'.e  of  nun^anoe,  precipitated  with 
some  sulphydrate  of  ammonia.  They  tiiid  the  rose  sulphide 
dried  at  105*  contains  (j  per  cenL  of  water  (green  sulphide  at 
105°  is  anhydrous).  The  rose  sulphide  is  much  more  soluble  in 
chlurhydrate  of  ammonia.  These  sulphides  arc  thought  isomeric 
imodilicstioni  of  one  and  the  same  body,  more  or  Icm  hydraicd. 
— Reply  to  remarks  of  M.  Chevreul  concerning  the  phosphor- 
escence of  organic  bodies,  by  M.  Kadziszewski.  He  adduces 
some  facts  tliowing  that  in  phaspliorcsccncc  the  slowness  of  the 
reaction  is  an  essential  condition,  though  to  define  the  maximum 
a.td  minimum  limits  would  be  difhculi  at  present — I'wo  caies  of 
ancuruim  of  the  bvud  of  the  elbow  trciled  successtully  with  the  anti- 
septic ligature  of  catgut,  by  M.  liocckel. — On  some  abnurm.^l  fe- 
cundations in  star  fish,  by  M.  Fob — On  the  distribution  of  cirbonic 
acid  of  the  blood  iMrtwecu  the  red  corpuscles  and  the  scrur.i,  by  .M. 
Fredericq.  It  is  (generally said  that  allornearly  all  the  carbonic 
acid  held  in  the  biooii  is  in  the  scrum  (or  plxsma)  in  the  state  of 
combination  or  solution.  Examining  venous  horic-blood,  the 
author  found  the  red  coipuscles  capable  of  absorbing  a  consider- 
able quantity  of  CO.j,  though  always  less  than  that  taken  by  an 
equal  volume  of  i>cruR)  (abtiut  a  half  less).  Passing  a  current  of 
CO.j  through  the  blood,  tlie  cxLxsi  c  irJ  to  lie  distributed 
equally  between  the  corpuscles  and  li.t  s».:uuk  Wluli:  bload  can 
be  almost  directly  deprived  uf  ks  ^,.Lbcs  by  \;-.uU.iiii  ;viiJ  ht:u  ;  il 
quite  otherwise  with  scrum,  whitli,  Alier  such  titatmcnt,  will 
give  a  fresh  liberation  of  CO„,  when  Irc.ilc  l  with  iihui]iho:ic  aciJ 
Bcwly  boiled.  This  invalidates  some  ui  .MM.  Malhieu  and 
Uifaaia's  itsnllik— On  tkc  of 


tion,  by  M.  Barthelemy.  He  thinks  M.  Merget's 
periments  overlook  the  most  important  factor  in  tlie  < 
the  living  being  submitted  to  experiment,  the  Icnves  having  beta 
detached  from  the  plant  and  submitted  to  various  vapona.— Ob- 
servations of  globolar  lightning  formed  and  bursting  withoot 
sound  above  a  layer  of  clouds,  by  M.  Blanc  The  apparent 
diameter  of  the  balls  at  18  k.  di^t  mce  was  I"  ;  they  were  reddish 
or  yellow,  bot  always  white  on  banting ;  tbqr  went  boriaOQ* 
tally,  and  looked  like  imownte  soap  Imbues. 

Vienna 

Imperial  Academy  of  Sciences,  March  1.-  The  following 
among  other  pa[)crs  were  read: — Main  ou'Juics  of  a  thcjiyo; 
the  sense  of  tcmpcraJure,  by  M.  Hcrzog.  ICcscu^jhes  on  the 
Tunicata  of  the  Adriatic  and  the  .Mcdilcrr-ino  111.  by  Ilclicr. 
The  freely-moving  Salp.u  and  SaJp.e  like  .\sicidians,  which  .ire 
numerous  iu  ihu  Mediterranean,  arc  almost  wholly  wanting  in 
the  .Vdriatic.  — '  'ti  normal  hcxylic  alcohol  and  normal  ccnanthylic 
aci  l,  by  M.  Janccck, —  Researches  on  tlic  extension  of  iht  t  Jnic 
vascular  nervc-ccntrc.-;  in  the  spinal  cord  of  the  doj^,  by  .NI. 
StfLckcr.- — The  development  of  the  antheridiuin  uf  .\>tihj.irjt^ 
by  M.  Waldner. — On  Kanvicr's  representation  of  iKj.nc-itiuclurc, 
With  rcnsaiks  on  the  u.'>c  of  a  Nicol  iu  mijioscojuc  researches, 
by  M.  Kbncr.  —  On  nictitsitro-  and  nictamido-bcnzacctylic  acid  ; 
on  the  action  of  ajiiniil  chaic  ial  on  salts  ;  on  solution  of  suljihur 
in  acetic  acid  ;  and  on  demonstration  of  fuchsine  in  wmc,  I  y  Dr. 
I-iebei  niann.  Fach-mc  s.5l;.;i;:)n5  ;.;ivc  very  characteristic  absorp- 
tion bands,  in  the  ;.pc;tram,  between  yellow  .-,iiJ  green.  Fuch^uic 
may  be  detected  even  v.  ith  a  dilution  of  i  :  50O,c»^.).— Note 
on  molecular  tran-ilorm::.tu!ris,  by  M.  v.  Sonstorlf.  Iodine  ciyi- 
tals  kept  eight  yeajs  in  ,1  glass  vessel  were  found  to  grow  by 
volatilisation  and  subsequent  condcnsilion.  .\tnorphou»  phoi. 
phoiUj  pusicsl,  in  part,  into  tlie  cry-italhiic  state. — Ontheorigia 
of  the  ioJiacal  light,  by  M.  Noe. — Behaviour  of  calcium-phos- 
phate towards  iiUi^ar  solutions,  by  M.  Krasaii. — On  new  Rudist.-i 
ironi  t!ie  ll.-licr.iun  chalk  formation,  by  M.  Teller. —On  the 
Sarmati.m  depoMti  l.e;we.;ii  tlie  Danube  and  the  Tuuok,  by 
Touhi.  -Keseaiclies  on  t!ie  etiology  ol  Pclurian  Hower-lorins,  by 
M.  I'eyritsch.  —  t  )n  a  new  method  of  determining  the  internal 
resistance  of  galvanic  l>.itteries,  by  M.  Fieischl.  The  two  like 
jio'es  of  two  equal  elements  (of  the  kind  to  be  iiiciMircd)  arc 
connected,  luid  ihe  resist.mce  of  this  currentlcs  eonibi.-uition  is 
then  compared  with  a  known  resistance.  — On  the  geological 
character  of  the  Isthmus  of  .Sue.-  ;  the  pliocene  foiaiatiotis  of 
/ante  aiid  Corlu,  the  riituic  tl;e  Sarni.itMii  formabon  and 
its  analogies  in  the  ]>resent  and  in  eirlicr  j;cological  epoclu,  by 
M.  FucIk.  The  faun.i  of  the  Red  Sea  and  Mediterranean  are 
very  different,  but  they  appear  to  have  been  so  also  before  the 


CONTBMTS  Vmsb 

Thk  Akctic  Bliib-Book  ••*•«•>•#•••  ••■•jas 

tJcB  IlooK  Shbi.p: — 

Joia'i  "  H^l  tlours  :uuon^  ujme  English  Autiiimtiet'    •   •    •  SoS 

I.tj  1  1  l;^  Til  Tllll  Klll'l  OK  '.— 

Ccuu-alum  in  SpccUMOopy. — ProC  Piazzi  Suvth  ......  fit 

Parhelia  and  RuaMlana  wen  <W  Mardl  aSk  s*l7>  aitd  Sgllia  fll 
March  SI,  1877,  at  Hichfield  Rouae  Otecrvalory.— E.  J,  Lowe 

(Wak  tUuttmtUtn)   %<A 

OwcruCoUcxe — \V.  Stihuman  .■Vmi's  ....  50J 
The  Susfwcted  Intra-Mcrcuruil  J'lancl;  OcculUtigno' Kipi<aCcflU- 

nOCUOk-J.  BiRMIKOHAM  ■..<••••..•..•  JOf 

.1  Ccnuuii— Maxhei  1.  Hai.l  $>» 

Tilt;  UojincmiitC- — Akhii'K  Ni.:oui   510 

1,  Mill   ilu           .1  SciCuCC  .  — RaI  1  Jl  AbIKi.Ki>MDV   jio 

Aliii^j^phcric  Currents. — Ji  sKirt  Joit.\  AlL'jii  lU'   510 

The  Germ  Theory.  —  I'r.  'f.  .M     t.            ,   511 

SUMtALITV  I.N  Pt-AJiTS.      by  W.  K    .VcN'Ail   }»1 

Tvi-icAL  Laws  op  IIxkeuitv,  II.    liy  t'liANcis  Ca-Tom,  F,R.&. 

imHk  iUtutrmtttiu)   5M 

O.S  TUB  SiUrLXST  CONTIM'OVS  MANI,uLr>NHSSCI#TWoDUf>MSIOIIS 

ANU  or  I'lMTU  EXTB-Ni.    By  K.  W.  KuAMilLMtO  (liW/OMOw- 

tu'tti)   JIJ 

llvbKuoiiAi'iiv  ur  Wist  CaMTaALAraiCA                         •  .  .  jif 

Tmh  LoMooN  iMDUsTaubUmvasstTr    sift 

OVM  ASTHOMOMKAI.  COUniMI— 

The  UppoeiiiaaefllaniiB  itga   519 

The  Comet  tin  IL  (Teapcl,  Jidy  3)   Jio 

New  Comet  •   }io 

Cbbmical  Notes  i— 

The  New  Mct.>U  Ilmcniura  aiid  Ncptuniua  «    •   $"> 

Ahi^rj'i: in  of  ll\afu.:i:u  Ly  Ore^ow  SuLuaocM  under  the  laflu- 

MiL':    'i  0:c  bil'--  il  i  Hs^iiAtge   5«i 

i'hosjiiiurUA  I'catalluoridc     .««,                    ••>•»•  i»i 

Moteeulst  Vahi—s  of  Sulfliam  aad  SdtaaMa  jti 

<  •«iiiriliBiign»  la  liw  Ibssqr  «f  t  <iBilsaas  fiasMS  ......  pi 

Norn  .....•*••*,...>.'..««•.•$*< 

goasTias  a—  Aga— ms   *•••   m 


NATURE 


5*5 


THURSDAY,  APRIL  ig,  1877 


AGRICULTURE  IN  THE  UNITED  STATES 

Report  of  the  Commissioners  of  Agriculture  of  the  United 
States  of  America  for  the  Year  1875.  (WasUngton, 
Government  Printing  Office.) 
'"pUE  first  impression  that  strikes  us  upon  taking  up 
JL  this  substantial  volume  is  closely  allied  to  envy. 
Here  is  a  fund  of  valuable  and  condaucd  iofonnation 
relating  to  every  point  connected  ^th  the  development 
of  the  soil's  resources,  a  record  of  original  work  and  ol 
experience  at  home,  and  abounding  in  suggestions  from 
dwfncticea  of  other  countries.  It  is  true  we  have  to 
MNM  extent,  in  the  excellent  transactions  of  our  great 
acricultural  societies,  a  means  of  presenting  a  digest  of 
agiicaltural  progress.  But  theae  are,  and  must  to  some 
extent  be,  written  in  jiojiular  style,  whereas  the  Report 
before  us,  while  deeply  iiucresting,  is  essentially  business- 
Kki  md  proportiopally  mon  umIbI  to  thoie  lAom  it 
concerns. 

It  may  be  thought  by  many  that  a  new  country,  of 
boundless  extent  like  America,  can  scarcely  have  ad- 
vanced to  a  ttace  in  agricultural  progress  demanding  the 
■asistance  of  acienoe ;  that  the  biealdng  up  of  virgin 

tracts  by  adventurous  settlers  is  scarcely  an  occupation 
to  elicit  sympathy  on  the  part  oi  the  workers  in  micro- 
■copic  waBBiMtiows  and  chemical  analyses.  Sudi  is, 
however,  not  the  case.  "  Fanners  and  planters,"  we  are 
told,  "  now  realise  that  there  is  something  else  in  this  im- 
portant work  beyond  the  mere  drudgery  of  sowing,  reap- 
ing, and  curing  ; "  and  again,  "  the  general  awakening  of 
interest  in  agricultural  subjects  has  induced  a  consider- 
able correspondence  with  the  bouinical  division,"  aa  well 
aa  with  tlie  chmiral  and  other  departments. 
The  Report  of  the  Comndssloiien  includes  thos*  of  the 

stati-.lici^in,  t!ic  entomologist,  ami  the  chemist ;  and 
besides  these  departments,  details  are  given  of  the 
laboura  «f  the  Horticultural,  Botanical,  Seed,  and  MIp 
croscopic  Sections.  The  report  of  the  statistician  reveals 
the  immense  extent  of  cultivated  land  in  the  United 
Statea.  Close  upon  45,000^000  aciea  of  maize,  producing 
1,321,000,000  bushels  of  corn  account  for  the  cheap  rate 
at  which  this  commodity  has  recently  been  offered  in  this 
country.  The  vast  aiea  of  36,381,512  acres  of  wheat  pro- 
ducing, in  1875,  292,000,000  bushels,  also  throws  light 
upon  some  of  die  difficulties  of  competition  which  now 
perplex  the  English  wheat-grower.  Here  is  a  supply  of 
wheat  capable  of  feeding  53,000^000  human  beings  for 
one  year,  and,  to  put  ft  la  another  Ught,  grown  upon  eight 
times  the  nrca  devoted  to  this  purpose  in  Great  Britain. 
The  total  population  of  the  States  is  38,115,641,  so  that 
they  Bot  only  are  aUe  to  feed  themselves,  but  to  export  a 
sufficient  amount  to  maintaia  dlC  pOjpulation  of  Great 
Britain  nearly  half  a  year. 

The  report  of  the  Entomologist  upon  Heteroptera  or 
"  plant-bugs,"  contains  a  large  number  of  illustrations  and 
short  descriptions  of  many  species,  some  of  which  are 
injurious,  while  others,  owing  to  their  carnivorous  ten- 
dendca,  are  benefidaL  This  information  is  followed  with 
practical  dfarections  for  coping  with  insect  pests,  which,  if 
aot  novel,  are  at  least  useful  In  tte  dicmiwi  MCtion 
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the  effect  produced  by  various  mineral  substances  upon 

growing  vcgct.ibles  when  added  to  the  soil  have  been 
demonstrated  by  Mr.  Abram  McMurtrie.  The  deleteriona 
effect  of  arsenical  coropounda  hu  been  tested  upon  plants 

grown  in  pots,  and  the  results  arc  vividly  brought  before 
the  reader  by  illustrations  showing  the  comparative  sins 
attained  by  the  plaata  experimented  on.  The  agrical- 
turist  is  not  as  interested  in  substances  detrimental  to 
plant  life  as  in  those  which  produce  an  opposite  effect. 
The  lesson  tauglu  by  such  experiments  is,  however, 
exceedingly  useful,  for  there  is,  no  doubt,  great  roont 
for  experiments  upon  growing  plants  so  placed  that  the 
surrounding  conditions  of  soil,  air,  and  water  may  be 
regulated  with  a  apcdal  purpose  in  view. 
A  conaidenble  section  in  the  middle  of  the  ^ume 

is  occupied  wiih  an  account  of  the  sheep  exhibited  in  the 
Vienna  Exhibition  of  1873.  The  information  is  no  doubt 
highly  useful,  as  it  gives  the  American  reader  a  graphic 
idea  of  the  various  breeds  of  Enj.dish  .and  Continental 
races  of  sheep.  The  ample  details  regarding  the  Merino 
sheep  are  chiefly  taken  without  acknowledgment  from  a 
report  contributed  by  Pro£  Wrightson  to  the  Journal  of 
the  English  Agricultural  Society,  and  are  therefore 
familiar  to  English  readers. 

After  150  pages  upon  "St^stics  of  Forestry  **  and 
varieties  of  frdt,  there  is  an  inteiestiBg  account  of  the 

method  of  curing  foraj;e  by  trr!S!/.!i;c:  This  process  con- 
sists in  burying  green  fodder  in  pits  {silos)  or  trenches,  and 
covering  it  widi  earth.  The  proceaa  is  applied  to  green 
maize,  rye,  rye-grass,  rape,  red  clover,  and  autumnal  * 
vetches.  It  is  impossible  in  a  short  notice  like  the 
present,  to  give  a  description  of  the  method  pursued,  but 
there  is  no  doubt  that  it  is  practicable.  M.  Crcvat,  after 
several  years'  trial,  has  setded  upon  pits  of  the  following 
dimensions.  Depth  7  55  feet,  length  28-25  feet  at  the 
sufiace  of  the  ground,  sloping  down  to  24*28  feet  on  the 
bottom ;  breadth  8*53  feet  at  the  top,  and  6*56  feet  at  the 
bottom.  Each  pit  has  a  capacity  of  about  1,4123  cubic 
feet,  and  appears  capable  of  holding  about  10^  tons  of 
green  fodder.  There  appear  lo  be  many  modlfiearions 
of  the  process,  some  farmers  partially  drying  the  fodder 
before  pitting  it,  while  others  prefer  pitting  it  fresh. 
Contrary  as  this  may  appear  to  our  usual  system  of 
carefully  drying  hay  before  carting  it,  the  general 
adoption  of  this  method  of  storing  fodder  in  many  conti- 
nental countries  proves  that  green  fodder  may  be  preserved 
if  firmly  trodden  down  so  as  to  exclude  the  air.  The 
same  plao  succeeds  adminUy  with  sugar-beet  pulp 
which  may  be  kept  in  pits  for  any  length  of  time.  I':i-liih 
farmers  preserve  brewers'  grains  by  trampling  them  irrmly 
into  large  vats,  and,  at  the  same  time,  sprinkling  salt 
among  them.  Salt  is  also  frequently  employed  in  the  pro- 
cess of  ensilage,  or  making  sour  hay,  but  as  often  the  pro- 
cess is  completed  without  its  assistance.  The  report  of 
the  Commissioner  certainly  throws  light  upon  the  subject, 
which  we  think  deserves  the  attention  of  English  agricul- 
turists, and  especially  of  colonists. 

The  general  interest  in  scientific  agriculture  is  remarlc- 
ably  evinced  in  America  by  the  large  number  of  agricul- 
tural colleges.  There  are  no  fewer  than  thirty-nine  agri- 
ctUiural  and  inechauieal  coUogOS  attended  by  3,703  stu- 
denlsaad taught  by  463  profeasora.  Whenitisreniembered 
^tfM  total  population  of  the  States  ia  oofy  fiactiaaally 
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laiKcr  than  oar  own,  the  fact  of  the  existence  of  nearly 
4poo  agricaltotal itiideiita  t*  somewhat  atartUng.  In  this 

country  we  hnvcone  agricultura!  college  supported  by  less 
tlian  100  Students.  Yet  we  are  the  possessors  of  the  most 
exlearive  colonies  in  the  world,  far  exceeding,  in  extent, 
even  the  vast  area  of  the  United  States.  It  may  well  be 
difficult  for  English  agriculturists  to  compete  with  foreign 
rivals  if  the  meagre  number  of  agricultural  students  in 
England  compared  with  America  may  be  taken  as  in  any 
degree  a  gauge  by  tridch  interest  in  scientific  progress 
maybe 


CUMMING'S  THEORY  OF  ELECTRICITY 

Ah  iMtrwiuctioH  to  the  Theory  of  EUetridfy.  By 
Limuens  Qmmunr,  MA  (London :  Macmillan  and 
Coi,  1876) 

MR.  CU  M  M I N  G  deserves  our  thanks  for  having  made 
an  effort  to  introduce  into  elementary  teaching  the 
advances  in  the  Ueatment  of  electricity  made  chiefly  by 
tlie  labours  of  Green,  TlMOUon,  and  Clcrk-MaxweH  M  r. 
Cumming  possesses  alt  tfie  qualifications  necessary  for 
such  a  task.  He  cvidcrnly  Iias  a  full  knowledge  of  the 
subject,  and  seems  to  possess,  in  addition,  experience  as 
a  teadier.  He  bas  Iwd,  no  doalit,  great  difficulties  to 
encounter.  These  difficuUies  are  not  alone  due  to  the  limi- 
tations as  to  the  mathematicial  knowledge  of  his  readers, 
taUdi  Mr.  Cumming  has  justly  imposed  on  himself. 
The  books  and  papers  out  of  which  Mr.  Cumming  had  to 
take  his  material,  were  written  from  various  points  of 
view,  and  they  were  cUefly  addressed  by  sdenlific  men  to 
scientific  men.  It  was  natural  that  the  same  words 
should  not  be  always  used  exactly  in  the  same  sense, 
tlie  great  object  being  that  men  already  possessing  a 
Imowkdge  of  the  subject  should  understand  each  other. 
It  is  only  when  the  knowledge  of  a  ecrtun  subject  is  com- 
paratively adv.inccd  that  the  terms  settle  down  into  a 
definite  mfi?i»ipg.  A  text  book,  on  the  other  band,  is 
addressed  to  students  who  at  the  most  have  only  a  slight 
acquaintance  with  ihe  subject,  and  it  should  not  only  teach 
tliat  particular  subject,  but  also  scientific  method,  and 
sdentific  reaioaing.  It  i^  therefoN^  of  primacy  import- 
ance that  the  precise  meaning  of  tlie  term  should  be 
scrupulously  adhered  to.  Even  a  good  definition  docs 
not  always  ensure  this,  for  diere  is  often  a  metaphysical 
colouring  which  does  not  come  out  in  the  definition,  but 
which  we  soon  discover  in  the  way  a  term  is  used.  We 
take  one  example.  The  wotd  potential  is  defined  by  Sir 
Wm.  Thomson  thus  : — 

"  The  potential  at  a  point  is  the  work  wludi  would  be 
done  on  a  unit  of  positive  electricity  by^  deelric  forces 
if  it  wen  placed  at  that  point  without  disturbing  the 
deelric  distrtbutioo,  and  euried  from  that  pcrint  to  an 
iniinitc  distance." 

Nothing  could  be  more  precise  than  this,  yet  the  word 
potential  will  call  forth  different  associations  in  different 
minds,  and  this  will  greatly  influence  the  way  in  which 
the  word  is  used.  Some  uTitcrs  will  attach  no  meaning  to 
the  potential  at  •  point,  except  in  so  far  as  they  can 
imagine  an  electrified  particle  to  be  placed  at  that  point, 
to  others  the  expression  will  convey  a  perfectly  definite 
meanii^  defining  Uie  stale  of  the  medium  nt  that  poin^ 


irrespective  of  any  electrified  particle  which  might  be 
placed  there.  1 1  will  generally  lie  SOOO  foond  out  in  what 
sense  the  writer  uses  the  word. 

The  passage  in  Mr.  Cttmming*s  bodic  widch  has  loff- 
gested  these  remarks,  is  OOOtailied  in  PlOp.  8,  p.  aoj. 
The  proposition  runs  thus 

"In  computing  the  potential  of  any  dosed  cncuit,  we 

may  substitute  for  it  any  closed  circuit  which  is  obtained 
by  projcctmg  the  given  circuit  by  means  of  hncs  of 
force." 

The  eiqjKsskm  potential  of  a  dicnit  may  perhaps  have 
sometimes  been  used  for  the  inductbn  or  number  of 
lines  of  force  through  a  circuit  }  yet  we  imagine  the  term 
suggests  rather  the  idea  of  action  at  a  distance,  and  would 
be  analogoos  to  substituting  In  electro  statics  the  expres- 
sion "  potential  0/  a  point  "  for  that  generally  used — 
"  potential  at  a  poinL"  Mr.  Cumming  has  so  consistently 
adopted  the  views  and  langnage  of  Faraday  aqd  Cletk- 
Maxwcll,  that  wc  have  bien  struck  rather  unpleasantly  by 
the  passage.  This  is,  perhaps,  only  a  matter  of  detail, 
and  we  may  here  remark  that  Mr.  Camming  might  with 
adv,\nt.i;.;e  have  bestowed  more  care  on  the  wording;  of 
his  propositions.  On  p.  40.  for  instance,  an  experi- 
mental law  is  given,  and  two  exceptions  are  added.  Willi 
very  little  trouble  the  law  might  have  been  worded  so  as 
to  admit  of  no  exceptions.  Other  examples  might  be 
given. 

There  is  one  feature  in  the  book  about  which  we 
should  like  to  make  a  fow  rematki .  An  occasional  afln- 

sion  to  hypotlu tical  matters  cannot  of  course  be  aho- 
gether  avoided,  yet  we  think  that  in  books  like  Mr.  Cum- 
lub^,  «4iidi*are  intended  to  give  an  ontGae  of  what  is 
known,  and  not  of  what  is  unknown,  of  the  sabject,snch 
allusions  should  be  reduced  to  a  minimum. 
On  p.  119  ihre  propositions  are  given  on  meleeides 

and  atom^  which  arc  not  alluded  tO  thrOm^MHlt  the  boolc 

except  in  the  foUowm^  passage 

"  From  the  last  statement  it  can  be  easily  seen  that 
when  the  molecules  of  two  diffecent  solids  impinge  on 
each  other,  as  at  the  surface  of  contact,  thc^  cannot  ac- 

commodate  themselves  to  each  other's  motion,  but  con- 
strain each  other,  this  constraint  producing  a  loss  of 
energy.  If,  however,  the  two  solids  are  of  the  same  kind 
and  at  the  same  temperature,  the  molecules  on  each  side 
of  the  surface  of  i  ontact  arc  swinging  in  exactly  the  ^j'lic 
manner,  and  can  easily  accommodate  themselves  to  cacii 
other's  motion  without  more  constraint  than  exists  in  the 
solid  part  of  cither  bK>dy.  It  is  this  loss  of  energy  owing 
to  the  unsymmetrical  swinging  of  the  molecules  at  the 
surface  of  contact  which  reappears  as  difference  of  poten* 
tial  between  the  two  solids,  or  as  the  energy  of  electrical 
separation. 

"The  opposed  electricities  so  separated  will,  for  the 
most  part,  be  heaped  up  on  cither  side  of  the  plane  of 
separation  by  a  Leyden  jar  action." 

In  the  same  chapter  Mr.  Comming  gives  his  opinion 

on  the  theory  of  the  voltaic  cell  and  electrolysis  in 
general  We  are  told  how  we  might  imagiae  the  atoms 
and  molecules  to  be  placed ;  we  are  told  abont  polarisa- 
tion ;  but  Faraday's  laws  are  not  even  alluded  to. 

It  would,  of  course,  b:  an  advantage  to  science  if  Mr. 
Cumming  were  to  take  an  active  part  in  the  theoretical 
and  experimental  investigation  of  the  subject ;  yet  we 
doubt  whether  a  text-book  on  the  theory  of  electricity  is 
the  best  place  to  bring  his  views  Uamxd,  t^i^tfsMif  If 
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tkqfaiein  contradiciitta  to  the  bett  ctperiwaf  i>e  lutvc  ' 
on  tlie  subject  (Sir  WQfiam  Thomson^).  A  teaclier  ooitht 

to  be  spared  as  much  as  possible  from  ha\  in-  to  tell  his 
Students  that  be  does  not  agree  with  the  writer  of  a  text- 
boolr. 

The  parts  of  Mr.  Cumming's  book  which  wc  have  vcn-  \ 
tured  to  criticise  refer  chiefly  to  matters  of  taste.  There  j 
is  BO  deulN  tliat  in  the  hands  of  a  good  teacher  the  book 

will  prove  very  useful.  We  hope  that  it  \v!l!  hrwc  a  wttlc 
ciiculation,  and  tliat  a  second  edition  wiU  soon  enable 

Mr.  Oin-iming  to  introduce  such  improvemeDtt  as  on  a 
vqpenisal  of  hit  own  book  may  occur  to  him. 

Arthur  Schuster 


OUR  BOOK  SHELF 

Proceedini;':  of  Ih,-  I.aiJn.  M.UhniuTtiail  Society,  vol.  vii. 
November,  1875,  to  November,  1876.  ^London:  Messrs. 
Hodgson  and  Son,  Cough  Square.) 

In  the  present  volume  we  have  alMut  thir^  commniuca* 
tions  made  by  eighteen  writers.  Prof.  Cayley  writes  on 
Three-bar  Holioa  (tteatiag  the  matter  in  a  diflercnt  way 
from  that  in  whidi  It  is  handled  in  this  same  volume  by 

Mr.  S.  Roberts,  the  priority  of  whose  results  is  conceded 
by  .\Ir.  Cayley)  on  the  Bicursal  .Sextic  ;  I'rof.  11.  J.  S. 
Smith  contributes  short  papers  on  the  v.alue  of  a  certain 
Arithmetical  Determinant  and  a  Note  on  the  TlKory  of 
the  Pellian  Equation  ;  Lord  Raylti^h  has  a  note  on  the 
Approximate  Solution  of  certain  Potential  Problems  ;  Mr. 
^ottlswoode  writes  on  Determinanu  of  Aliematt:  Num- 
ySoif  working  out  some  suggestions  of  Prof.  Clifford.  This 
laat-oamed  gentleman  contributes  the  transformation  of 
Elliptic  Functions  with  a  Note>  and  Free  Motion  under 
no  Forces  of  a  Rigid  Sysfem  in  an  n-feld  Homalotd. 

In  Analysis,  there  are  further  papers  by  Mr.  J.  \V.  L, 
Glaishcr  on  an  Elliptic  Function  identity,  .and  the  .Sun>- 
mation  of  the  Geometrical  Scries  of  the  «ih  Order  as  a 
Definite  Integral  ;  I'rof.  Lloyd  Tanner  on  the  Solution 
of  Certain  I'art  al  Ditferential  Ecjua'.ions  of  the  Second 
Order  (two  papers)  ;  Mr.  J.  Hammond  on  the  Relation 
between  Bernouilli's  Numbers  and  the  Binomial  Coelli- 
dents,  and  on  the  Mean  of  the  Products  of  the  Difl'erent 
Terms  of  a  Series;  Mr.  T.  Muir  on  the  Transformation 
of  Gauss's  Hypetgeometric  Series  into  a  Continued 
Fraction ;  Mr.  S.  Robetts  a  Fottber  Note  on  the  Motion 
of  a  Plane  under  Ceitaia  Conditions;  Mr.  Hewitton  a 
Theorem  of  Eisensteln^. 

l  i.dcr  the  heading  of  Geometry  we  may  class  Prof. 
Kuuolf  Sturm's  paper  on  Correlative  Pencils  ;  .Mr.  A.  B. 
Kcmpc's  General  Method  of  describing  Plane  Curves  of 
the  /.'th  Dcgrtc  by  Linkwork ;  Prof.  Wolstenholme's 
Loci  Coiincc'.ni  with  the  Rectangular  Hypcrbol  i. 

There  arc  a  lew  shorter  communications.  We  have 
said  enough  to  give  our  mathematical  readers  an  idea  df 
the  raagc  of  subjects  treated  in  this  volume.  The  names 
of  the  authors  are  a  suthcient  guarantee  that  the  mb)ects 
aieably  treated  and  brought  down  to  the  latest  accepted 
result*. 

A  Prtmer  of  Chtmistry^  including  Analysis.   By  Arthur 
Vacher.    (London  ;  J.  and  A.  Churchill,  1S77.) 

This  little  book  attempts  to  present  within  the  limits  of 
a  bundled  pages  "  a  general  view  tji  the  tLcments  of  inor- 
gamc  chemistry."  It  embodies  the  cxpciicnce  gained  by 
the  aothor  durmg  ten  years  in  which  he  has  been  eng.a^cd 
in  teaching  the  subject,  and  the  result  is  that  many  points 
are  tieated  in  somewhat  novd  fiubion.  The  subject  is 
ooBiMlcsed  as  fnJly  as  ootild  beesqwcted  within  the  nanow 
limitt  mentioned,  sad  the  amonnt  of  iofocination  con- 
veyed is  really  considerable  and  generally  accorate. 
The  first  sixty-seven  pages  contain  chapien  on  "Ex- 


neriments  with  some  of  the  Elements,"  "The  Use  of 
Sytnbols'*  in  fonnala^  equations,  and  calculations,  "  £]> 
perimenu  with  some  Conupoonds,"  "  Weighu  and  Meop 
sures,"  "  Classificatka  of  Compounds,"  and  **List  o< 
Subsunces."  The  remaining  thirty  pages  or  SO  are 
devoted  to  Qualitative  Analysis. 

Perh.^[)s  the  j^c.itcst  novelty  introduced  is  the  use  of 
the  term  unit  instead  of  atomic  or  combining  weight,  so 
as  to  avoid  using  the  terms  atom  and  ttiolft  uie,  which  the 
author  thinks  are  "  unsuitable  for  ordinary  use  among 
beginners  ; "  and  of  aniimelal  instead  of  tiuitcii  (which 
latter  by  the  way  he  incorrectly  writes  "  radical It 
may  be  questioned  whether  the  use  of  the  term  "imit" 
may  not  interfere  with  the  conception  of  the  meanings  to 
be  attadttd  to  "atom*  and  "  mdecale."  whidi  the  popfl 
must  1^  aAeni*tda»  «AstiBetal*  is  ol;{ectieaaMe 
since  all  radides'are  not  intimetds;  amaionram,  for 
example,  is  a  radicle  which  plays  the  part  of  a  metal. 
Clearly  the  term  is  intended  as  equivalent  to  "  acid 
radicle,"  or  acid  minus  its  basic  hydrogen  ;  it  is  never 
used  in  any  other  sense  in  the  book,  and  its  use  with  this 
restricted  meaning  may  be  advantageous,  or  at  least  free 
from  objection. 

Several  items  may  be  pointed  out  as  req^uiring  altera- 
tion or  improvement;  notably  the  loUowwg  :  that  "a 
compound  >  is  any  substance  which  is  not  an  element " 
(p.  11} ;  that  chlorine  has  a  **paU  gntm  colour  "  (ppw  d 
and  61) ;  that  oxygen  is  imobiNt  in  water  (pp.  39  and 
56} ;  and  that  KMn04  gives  a  red  tohttion  (fi,  64).  In 
working  with  test-tubes  the  student  is  several  times 
directed  to  add  "  half  an  inch  "  of  acid  or  water  as  the 
case  may  be.  Of  course  it  is  evident  what  is  meant,  but 
test-tubes  ate  of  various  sizes,  and  a  large  excess  (j!  .u  id 
or  other  liquid  would  be  usctl  if  the  directions  were  fol- 
lowed exactly  with  large  tubes.  On  p.  77,  "take  the 
charcoal  quickly  to  your  nose  "  is  another  rather  curious 
direction. 

The  analytical  part  of  the  book  is  the  best ;  the  tables 
throughout  being  reliable.  The  detection  and  separation 
of  cobalt  and  nickel  (Table  1 1 1.,  pi  95)  might  be  effected 
more  quickly  and  easily  by  otiier  methods  than  that 
given  ;  and  on  p.  87,  NO^  as  well  as  CrO*  aadFe" should 
be  mentioned  as  decomposing  HjS.  If  these  and  several 
other  minor  improvements  be  made  the  "primer"  will 
not  be  without  value  in  imp.arting  the  rudiments  of  educa- 
tion m  chemistry  ;  and  in  these  days  when  elementary 
text-books  are  becoming  so  numerous,  may  fairly  count 
on  being  appreciated  asitdesenresby  tlwdass  of  students 
for  whom  it  is  intended.  W.  H.  W. 


LETTERS  TO  THE  EDITOR 

[  T)ie  EJitcr  does  not  hold  himself  responsible  for  ofinions  expressed 
In-  his  <i.vrrapondents.    Neither  tan  he  unJei  takt  to  rdmni^ 
or  !j  iotrespond  yiith  the  writers  of  rejccicl  manma^ltt 
notiu  u  taken  «/  anonymous  communiea/iom.} 

Hibernation  of  Birds 

In  Natore  (vol.  XV.,  p.  .]()5J  there  isareviewof  "  P»!rocn  on 
the  Migration  ol  Lhrds,"  .and  in  iJie  course  of  it  the  reviewer  t*kcs 
occasion  to  refer  to  what  he  calls  the  "hibernation  manii  "  as 
one  lh»t  is  now  and  »g»in  revived,  in  spite  of  the  fact  that  the 
migration  of  birds  is  lully  proved,  and  that  no  evidence  at  first 
hand  has  ever  been  produced  in  favour  of  the  supposition  that 
birds  ever  lie  dormant. 

Having  frequently  heard  my  brother-in-law.  Sir  John 
McNeill,  relate  a  cijcum.i:i:Kc  which  occurred  to  himself  proving 
that  iwallows  do  oc«>:ouai:y  liedorman',  I  wrote  to  him  asking 
him  for  tlie  particulars  1  nuw  inclose  hi«  reply,  which  perhap* 
you  will  pubhsh,  OA  it  may  possibly  elicit  other  evidence  on  the 
tame  matter. 

Gdbert  White's  conviction  that  swallows  do  occasionally  lie 
dormant  in  this  country,  was  m-oinly  founded  on  the  fact  that 
instances  are  not  uncummoa  of  swallows  appcahog  suddenly 

'  ArAm&«/coB|wuadb«insia«Miasb««idcaiAHalkacoalas; 
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tluring  warm  tunny  days  in  winter,  and  a^ain  disappearing  on 
the  return  of  cold.    This  fact  it  is  cerUmly  veiy  difficaU  to 
account  for  on  .iny  other  supposition.  AlGyiX 
Argyll  Lodge,  Kensington,  April  1 1 

"  In  3rcur  letter  received  last  night  you  tell  nie  of  an  article  in 
Nature  the  author  of  which  seems  to  deny  that  (wallows  ever 
hibernate,  andmerts  that  no  one  has  yet  testified  to  the  fact 
from  his  own  pertonal  obsei^ntion.    That,  howncr,  kaiiiif- 
take,  for  I  have  sute<l  and  I  n<  .w  rc]>eat  that  I  haveaecii  twilltnra 
in  larRc  numbers  hibernating.   The  drcuiuitance^  were  these : — 
"About  twenty-five  miles  sooth  of  Teheran,  the  capital  of 
Persia,  there  is  a  village  called  Kenara-gird  nc-sr  which  is  a 
•tmm  of  brackish  water  nnning  in  a  deep  beil  with  neatly 
pcipcndicular  banki  some  forty  or  fifty  feet  high.    Being  largely 
napicguated  with  salt  this  stream  is  rarely  if  ever  frozen,  aitd  in 
hCKHy  weather  is  resorted  to  by  flights  of  wild  dock*.    During  a 
ftott  of  unnsnal  severity  I  went  from  Teheraa  to  Kenara  ginl, 
accompanied  by  Sir  Henry  Rawlinson,  for  the  purpose  of  duck- 
shroling,  the  teveiily  of  the  frost  promising  good  sport,  llavins 
slept  at  the  village  we  next  morning  followed  toe  downward 
course  of  the  stream  along  the  north  rank,  aad  had  proceeded 
about  a  mile,  I  should  think,  when  we  came  to  a  place 
where  there  had  quite  recently  been  a  small  land-slip.  The 
brink  of  the  hank  to  the  extent  of  perhaps  twenty  feet 
Ib  length,  and  ten  or  twelve  broad  in  the  mkidle,  tapering 
olT  to  each  end,  had  slipped,  but  had  not  fallen  down  the 
bank.    Between  this  detached  portion  and  the  perpendi* 
cakr  ftoe  ■bort  toi  feat  bi^  mm  which  it  had  broken 
oir,  w*  lav,  to  oar  fmt  HVpriM,  «  number  of  swallows, 
not  lets,  I  am  me,  fhan  twenty  or  thirty,  Ifiitt.  as  I  at 
fint  supposed,  dead,    but  on  taking  up  oae  M  them  I 
.  fimnd  that  it  was  alive  bat  donnant ;  it  was  warm  and  its 
bmtbing  was  ciuite  perceptible.    I  examined  a  considerable 
nombcr,  asd  found  that  they  were  all  alive  and  breathing,  hut 
BOU  of  tbtm  gave  any  sign  of  coniiciousness.    >(y  attention  was 
tbCB  atttaclcd  to  the  perpendicular  face  on  our  left,  from  which 
tbe  dip  bad  broken  oiT,  and  which  was  perforated  by  a  va«t 
immbcffof  boleieacbaboiittlwsiseofant'hole.  On  looking  into 
■ndi  of  dien  aa  I  was  tall  enougb  to  see  into,  I  found  in  all  of 
them  swanowa  in  the  same  dormant  state.    I  was  able  with 
finger  and  thumb  to  pull  out  swallows  from  several  of  these 
hOKfiaBd  in  each  case  found  that  the  hole  which  penetrated 
botiaontatly  a  oomMerable  way  into  the  bank,  containeil  more 
tmllows  m  tbe  same  condiiioa.  In  no  case  did  I  see  one  lying 
oit  aaolber— tbqr  were  all  lyins  singly  with  their  heads  inwards, 
btad  tenebng  tbe  lai^  ol  the  mird  before  it.   How  far  these 
boles  jpciMtnltd  toto  the  nutk,  or  what  mmber  of  swallows  each 
coMaOMd  t  dU  Ml  aaoertatok  but  it  is  plain  that  the  original 
tntnace  to  tbcM  donaitoiics,  most  have  been  in  tbe  eitemal 
Iboe  of  Ike  ponioa  tbat  bad  slipped,  wbiebas  I  bam  stated,  was 
In  tbe  nMdWb  firaa  ten  to  ttwf  Iwt  dikk.  Tb*  botes  to  the 
nndlKnibed  portioa  nay  probably  bava  been  of  canal  or  gNater 
leagiib,  and  if  so  die  mmbcr  of  swalloars  Ubenaung  tbem  must 
have  saeonaied  to  many  hnndreds.'* 
Villa  Ponllo^  Csmm^  April  6 

The  Swallewa  and  Caebee  at  Menten 

The  swallow  that  arrived  hero  i  n  M.uch  i'*  rem.iineil  solitary 
until  April  5.  Early  thai  morning  a  iccoml  arrivcii  .mil  entered 
the  same  room  as  llic  lirst.  I  saw  them  fl)ing  about  together  in 
the  forenoon,  snd  thc»e  l*vo  remain  the  only  fcathereil  occupants 
of  that  chaml  cr.  In  the  afternoon  of  ihc  Mnic  c'.iy,  however, 
a  party  ot  ten  arrived  and  distributed  themselves  among  the 
houses. 

Madame  Valttt.i,  of  whom  T  spoke  in  my  previous  letter 
(Natukk,  vcI.  XV  ,  p,  .jS-S),  sFsurci  mc  that  not  during  the  la^t 
fifty  years  has  one  I  <Av  prtcc<Ic<l  its  fellows  by  v>  long  an 
inltrval  as  this  )c,- I  ;  !  ut  jierhafs  it  is  orly  that  her  attention 
has  not  been  c'rawn  much  to  the  fubjcct.  It  is  certain,  how- 
cvtr,  that  unlc?s  nn  re  are  ytt  to  conse,  the  swallows  are  this 
year  fewer  than  ordinaiy  by  mure  than  one-half.  The  opinion 
cf  the  natives  is  that  they  have  peri'-hed  at  tea. 

T  heard  the  cuckoo  for  the  iirst  time  this  year  on  April  i. 
i;n'  f\  lady  had  to\l  ne  that  aha  htd  heard  it  nearly  a  week 
before.  DoucLAS  A.  Spaldlvg 

Cabidlle^  piia  dc  Msaton,  France,  ApiU  13 

Greenwich  as  a  Meteorological  Observatory 

Tarn  facts  of  observatioo  appealed  to  by  Mr.  Eaton  with  the 
of  pnwingthatGreeairiaiii^  fiom  artifidil 


than  half  a  digiaa  vanner  th.in  ;hc  south-east  of  En^'litvl  gene- 
rally, and  is  therefore  not  a  suitable  place  for  a  meteorological 
observatory  of  the  first  order,  evidently  call  for  a  clnscr 
critical  examination  than  they  have  yet  received.  If  from  the 
sixteen  stations  within  a  radius  of  sixty  miles  from  the  metropolis 
given  in  the  ])iperon  "  The  Temperature  of  the  liritish  Inlands," 
we  omit  those  which  arc  clearly  Inadmis'^iMc  for  the  coTi|)irison 
with  Greenwich  owing  to  their  prsilion  or  to  the  ihort  time 
during  which  observations  were  made,  there  remain  the  follow, 
ing  eight  stations  as  suitable  for  comparison  : — Canlington, 
52"  7'  lit.  X.  ;  Uoyston,  52'  2'  ;  Colchester,  t^V  JV  ;  llartwell, 
51' 49;  OxfonI,  5l»46';  Creit  Berkh,im«tead,  51"  45';  Chat- 
ham, 51"  2V;  and  AUiershot,  51  15  .  The  mean  temperature 
of  these  eight  stations,  alhi-s'lng  for  elevation,  is  50**6^  and  tbe 
mean  temper.«ture  of  Greenwich,  5i"'i,  remllt  SnbsUMiall^ 
agreeing  with  those  given  by  Mr.  Katon. 

It  is  necessary,  however,  to  obfcrvc  that  the  mean  po«i. 
tion  of  these  places  does  not  agree  with  that  of  Greenwich. 
Thus  while  the  latitude  of  Greenwich  is  51°  38'  north,  the  mean 
latitude  of  the  e'gh?  stations  is  >t^.J5',  or  o"  1/ farther  north, 
their  true  mean  posiiirm  hpin^  aWiiit  two  miles  due  north  of  St, 
Albans.  For  this  (iulerence  in  laMtu  le  a  correction  of  folly  oP'z 
is  required,  judging  from  the  position  of  the  isothermal  lines. 
The  ngurci  then  stand  thus  :  mean  temperature  of  Greenwich, 
51*"I  ;  cf  the  eight  stations,  50*  S.  0:i  compiring  the  monthly 
nic.ins  of  the  eight  stations  with  those  of  Greenwich,  it  is  seen 
thit  llie  residual  excess  of  Greenwich  is  all  but  wholly  occa- 
Mifticil  by  the  hip.h  me:in  temperatures  of  June,  July,  August, 
an  1  September,  which  .ire  in  each  case  o°'9  higher  than  the 
nii-nns  of  the  ti^ht  stali  ms  these  eight  stations  being  nearly  all 
in]t5iile  .ir  on  the  oiit^kuts  uf  the  patch  of  high  tempcrjliire 
aroun<l  Loiuion  <luring  the  summer  months.  It  follows  that  the 
o^'3  of  excc5s  of  annual  temperature  at  Greenwich  over  the  eight 
statioivs  is  accountol  for  by  tne  higher  temperature  of  four  out  of 
the  twelve  months,  an  l  cons-nuently  cannot  be  due  to  artificial 
sources  of  heat  in  London,  sucn  as  the  consumption  of  fuel. 

When  drawing  the  ifothernnU  of  the  Britiih  Islands  seven 
yeiri  ago,  no  district  of  Great  liritain  occxsione^l  fo  much 
trouble  and  uncertainty  as  the  south-east  <t{  England,  owing  to 
the  mragrcrcs>  of  the  materials  available  for  the  purpose.  SiDOe, 
howcvfr,  immediately  to  wcslwani,  the  mean  temper*ture  of 
Oxford  vva?  seen  to  be  50  '4,  Aldershot  5I^'2,  an<l  Osborne 
Si^'S,  it  was  inferred  as  the  most  probable  State  of  the  case  that 
the  mean  temperature  increased  southwards  over  the  south-east 
of  England  in  the  manner  indicate<l  by  the  annual  isothcrmals 
accompanying  the  paper.  This  supposition  was  confirmed  by 
the  temperatures  at  Colchester  and  Chatham,  tbe  only  two  sta- 
tions furnishing  satisfictory  da'a  on  the  point,  for  while  at  Col- 
chester, for  instance,  the  mean  temperature  was  o"  5  lower  than 
that  of  Greenwich,  no  less  than  0*^  4  of  this  difference  was  due 
to  the  lower  temperature  of  the  cast  coast  at  Colchester  as  com* 
pared  with  Greenwich  during  the  five  months  beginning  with 
December,  when  the  temperatoto  te  the  SOIttt  of  Ei^^isod  in- 
creases from  east  to  west. 

The  coast  stations  of  the  Channel  could  not  be  coasideied  as 
famishing  authoritative  evidence  on  the  question,  owing  to  the 
irregular  distribution  of  their  temperature,  which  seemed  to  in* 
dicate  certain  obscure  aitd  ill-uodetatocMi  causs  in  opention 
modifying  the  climates  of  that  coast.  The  ferae  of  this  fenistk 
will  be  apparent  from  the  following  mean  temperatures  :^ 
Helstoo,  53'-9 ;  Truro,  Si"  ^ ;  Torquay,  si°-6;  Sidmonih,  51*  i ; 
Bouinemoutb,  ;  Ventnor,  S2''-4 ;  and  Worthing  and  East- 
bourne, both  50^7.  It  is  perhaps  scarcely  neoeasary  toiemaik 
that  it  would  be  a  mistake  to  attempt  to  draw  any  coads  ~ 
from  differeoccs  of  mean  temperatures  of  diflierent  sti 
amounting  to  and  under,  seeing  that  the  English  ob 
lions  geneiaUp  were  made  with  thermometers  in  protecting-bous 
quite  open  on  one  side,  and  therefore  exposed  In  varying  dtgma 
to  indirect  radiation  from  walls  and  Other  objects. 

While  Mr.  Eaton  has  thus  failed  to  prove  from  paik  obssfWJI 
tions  that  tbe  consumption  of  fuel  and  the  nurringtagaAv  of 
living  beings  in  Ix>ndon  has  raised  the  mean  temperature  at 
Greenwich  Observatory  to  the  extent  of  half  a  dcsree,  or  indeed 
to  any  appreciable  extent,  above  that  of  the  south-east  of  Eng- 
land generally,  it  might  nevertheless  be  well,  seeing  the  question 
has  b«en  raised,  to  do  something  towards  definitely  answering  i^ 
by  institutini;  at  Greenwich  and  at  about  a  dozen  stations  distri- 
buted over  the  south-east  of  England,  observations  of  the  temne> 
ratnreof  the  air,  strict  nnifblMty  being  secured  by  employing 
tbesaBMpatlsm  of  thsmoastertes  and  Iqrplactog  it  nnd« 
(he  same  oondltions  at  «adt  plaee  as  s^gpids  height  ahofie  Oe 
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ground,  tht  p^^iilrtta  coteUllf  af  <he  soil,  and  opcnriM^i  of  siltia- 
tioo.  Alixandbr  Buchan 

TmullOPeeanUHitiaii  wUA  fow  conetpondeBta,  the 
McnIuT  of  Um  Sootibb,  and  the  preridcat  «f  th«  BritUi  Mcteo. 
nkgku  Soctelkt  bam  eqaally  ovariodM,  and  wUch  1M7 
MiiMihraBbet  Um  eoMlaiioM  «t  nMch  Uiv*nl»t  ■i.to  lb* 
mntiWIffy  of  GfMnwkll  Amt  %  fiwt'  cVw  ntlvofoio(ioil  ititiitML 
SiBeetbe|««r  1846  the  tnncntaw  obMnatfom  «t  Gteenwich 
Imv  bnn  made  mtder  cooditioaa  tt  axpotuM  of  llmumimttii 
triiid^  wbafCTer  their  merita  or  d<M«tl%  are  not  dMie  MMllr 
adopted.  In  a  p.iper  publnlwd  la  tbe  ftwiiftw^  Jhama/  4^  air 
MtUordoi:kal  ikxidy  (Uciober,  187^  I  bm  wmm  fton  tlN 
average  of  five  years'  (laity  ccmpaiiMBa  Ibat  ttv  aliBt  of  flw 
nethod  adopted  at  Greenwich  Bfaai  tlie  iiifail  awal  tcaupcwtate 
is  to  obtain  a  (esnlt  <y"475  wanaar  than  ia  elifaiBed  bjrdiB  aiaal 
method.  This  qfBiatiQr  ia  alaMiat  identical  wiih  the  excess  which 
Mr.  Eaton  atttibatei  iodialaealflaoiuinplion  of  fuel,  an  explana- 
tion avrtly  most  inadeqaatsh  Thw  tba  oiacrepaacr  pointed  ont 
bjr  Mr.  Eaton  only  aenres  to  catabtbb  bis  opponenrs  cue.  Mr. 
Budua  on  the  other  hand  matt  be  unaware  that  it  is  the  eye 
obf  enraiioos  alone,  made  frooti  the  revolving  stand,  that  are  relied 
apoa  fortemperatnre  itsnlts  at  Greenwich,  and  thoagb  his  con- 
raubm  would  teem  to  be  conect  it  does  not  seem  posnble  to 
ssitain  the  argument  bf  whidi  bs  bat  anhrad  at  It 

Orwell  Dene^  Nactcm  John  I.  PLUMif  bk. 


Catt-Iron 

I  HAVE  been  strnck  by  the  statement  I  found  in  several  books 
Mi  ^nics  that  cast-iron  expands  when  it  gets  cool.  As  some  of 
these  books  are  used  as  text-books  in  Khools  in  this  coantty, 
ami  a«  this  statement  it  contrary  to  the  experience  of  all  practinl 
men  wiih  whom  I  have  convened  n^ion  the  nibject,  I  think  the 
following  translation  of  an  article  which  appeared  in  Der  Civil 
Ingenieur,  edUed  by  K.  R.  Bontemsnn,  in  Freibtrg,  1S63, 
ix.  Dand,  iv.  Heft,  p.  219,  may  not  be  uninteresting,  explafning, 
as  it  seems  to  mc  fully,  at  lea&t  one  of  the  Cuts  00  which  the 
stnlemcnt  mcnlioncd  atiove  apptars  to  be  bawd,  viS-,  the  fact 
that  cold  ircn  iwiros  in  liquid  iron  : —  II.  M. 

"Ataateettogof  the  Asiodaifaii  of  Sawn  EafhwanvUcb 
took  place  in  Freibeig  in  Aogoit  but  year  (iSAa)  Mr.  H.  Giii»on, 
of  Backan,  near  UaM^buib  called  the  attention  of  tbe  members 
to  a  pbawnnawm  wudi  bad  (raqocntljr  been  observed  bgr  biai, 
bat  or  wbich  ao  paoper  aaphaatioa  ooold  be  nvca  at  tba  tbM^ 
viz.,  that  pieces  of  cold  caat^NB  swim  parfeGUr  in  nolMi  im. 
The  qaestioD  waa  lairad,  to  what  oanaia  tUa  Bttj  bo  dafc  and  as 
flmnthe  phpijalpotatofTiewftmathoitl^aBbrtcKitbBOM^ 
it  was  suggested  tbat  eipaiiBMnIa  aboold  oe  mado  fat  oiaar  to 
obtain  a  proper  wphmation  thcfaoC 

'*  In  eonswpNMO  of  tbi%  U .  Cantaar,  Inspadnr  of  tbe  Jacol  i 
Iioa>iro(ks^  aosr  Meiani,  aaada  anch  ciperimcnil%  the  roult  of 
wfakh  bo  commaaicated  to  tbe  Awocwtiaa  at  a  meeting  on 
Hqr  I7(  1S63.  Tbe  isllawing  is  an  eaUact  of  Mr.  Centner's 
report!—  (Signed)        W.  TAOnnTH" 

"  Before  anwering  this  question  I  made  some  experiments  in 
order  to  ascertain  whether  this  swimauac  is  not  caused  by  the 
specific  weight  of  the  body ;  by  ihare  I  fennd  confirmed  that 

cold  c.-i'-t  ircn  weighs  mere  th.in  an  equal  volume  of  molten 
iron,  for  if  .1  px'cc  of  ci)ld  cast  iron  of  28  lbs.  be  used  to  form  a 
mould,  and  if  this  mould  be  filled  with  molten  iron,  the  new 
piece  of  metal  thus  obtained  will  only  weigh  27  lbs.  This  weight, 
of  course,  u  also  tbat  of  tbe  liquid  metal  which  was  required  to 
fill  the  mould,  formed  from  a  piece  weighing  aSlba, 

"For  this  resson,  in  making  moulds  frr  cast-iron,  a  measure 
is  vscd  which  is  longer  than  the  ordinaiv  measure,  if  the 
piece  of  iron  to  be  form^  is  to  have  tbe  fall  size  of  the  ordinr.ry 
measure. 

"Repeated  exp<rimert>  with  a  nins;  of  molten  iron  of 
3,000  lbs.  gave  me  fuiC^i;  i  nH.fi  that  the  cnaea  of  thia 
•wimming  must  be  other  than  the  specific  weieht 

"For  my  experiments  I  used  four  bodies  of  cast-iron  of  diffe. 
rent  shapex,  I  iit  of  the  same  volume,  viz.  a  plate  of  6"  inches  in 
the  square  and  1 "  thick,  a  cuhe  of  a  cylinder  of  4'  diameter, 
and  3  height,  and  a  ball  of  4"  diameter.  Each  of  these  four 
bodies  measured  36  '  cube  and  weighed  7  lbs. 

**  If  the  osHM  of  tbe  swimming  weia  tbe  apecific  waig^t^  an 
cqwd  part  of  the  votanw  of  all  thaw  boAca  omibt  to  nnadn 


above  the  surface  of  the  liquid  iron,  but  such  is  not  the  case  at 
alL  The  volume  above  the  surface  of  the  liquid  iron  is  different 
in  each  of  the  four  l>odies  ;  it  is  j^eatest  with  the  p!;ue  nnd 
smallest  with  the  ball.  Thus  it  is  ilepenilent  on  the  shap;  and 
position  of  the  .^ur'.T.cc  whii  h  rests  nn  the  liquid  iron. 

"In  order  to  cnmf  tn  the  real  causes  of  this  swimming,  I 
must  first  remin  !  the  rci  'i  r  thnt  m  every  hot  liquid  in  an  open 
vessel,  in  consequence  of  the  more  rapiii  cooling  at  the  surface,  a 
continuous  current  is  originated,  the  interior  hottest  pans  i^ccnd- 
ing  end  the  exterior  colder  ones  descending  ;  and  thus  a  more  or 
less  visible  movement  or  agitatinn  is  produced  in  the  mass. 
Such  currents  occur  in  every  ma»s  of  mnlfen  iron,  and  are  lliere 
especially  remarkable  in  consc<iuence  of  a  c">n;empor.ineoas 
aKcnvion  and  yrparalion  of  sla^-;,  \^h'rh,  vih»n  they  hsv^" 
arrived  at  the  surface,  are  generally  p::  !  r  ':  tn.irds  the  e^lf;?-:. 

"  If  a  solid  piece  of  iron  be  put  on  the  l:quid  mass  the  former 
gets  St  once  hcatetl  at  the  expewc  of  the  latter ;  the  portions  of 
water  and  of  air  which  are  contained  in  the  solid  piece  gel  ex* 
pandcd  and  expelle<l  with  considerable  force,  thus  forming  a 
current  in  opposition  to  the  ascending  one  above  mentioned. 

"  i !  is  expulsion  of  air  and  water  may  ev<  ri  i.iii'e  dangerous 
explosions,  11  ifae  usual  precatxtion  is  n^ected  to  warm  the  solid 
piece  somewhat,  baibieit  ia  braB|fat  into  eootaet  with  tiw  Bqald 

mass. 

"  Now  there  is  eo  doubt  that  these  opposite  forces  alone  are 
able  to  raise  the  heavier  s(  lid  piece  more  or  lc«s  according  to  the 
more  or  less  favour.^ble  ■■•jrface  it  presents. 

"  But  besides  this  there  is  to  be  taken  info  consideration  that 
the  overweight  of  the  solid  piece  of  iron  is  ilimini"i!  r  i  by  ihe 
previous  heating  which  when  the  solid  piece  comrs  irir)  ronl.Tct 
with  the  liquid,  is  at  once  aujnnrr.fcd  and  that  the  iiT-'.i|inrnon  of 
heat  of  the  molten  iron  to  that  of  the  solid  piece  must  to  some 
extent  have  an  bdhMBOo  OR  tlM  anoie  or  leta  deep  immeHton  of 

the  latter. 

".\  further  cause,  ahVoiijh  aslightone,  of  thisswinitriit^;.;  nfths 
solid  piece  is  the  cohesion  of  the  liq?iid  iron  ;  hut  at  any  rate  this 
becomes  of  some  impLirtance  in  cot  jurctian  with  the  above-men- 
tioned continuous  ascending  of  slags  whith  collect  under  the 
swimming  body  and  retain  partly  the  air  eapdM  bf  tbo  htter, 
helping  In  this  way  to  keep  it  afloat 

"  Solid  cast-iron  being  heavier  than  an  equal  volume  of 
molten  iron,  the  overweight  of  each  of  the  four  bodies  use<l  for 
my  experiments  is  consequently  only  \  IK,  and  in  the  pre^^ent 
case  it  is  therefore  only  this  one  quarter  of  a  pound  which  the 
above-mentioned  opposite  force-ji  have  to  lift  within  acaaaof  %lC 
to  36"  square  in  order  to  keep  tbe  body  swimming. 

"  On  increasing  the  size  of  the  solid  bodies,  however,  it  will 
be  easily  unders'ood  that  a  limit  to  this  swimming  will  soon  be 
reached,  and  indeed  I  accidentally  found  this  liuiii  on  my  first 
tri.al  in  quadrupling  the  sizes  of  the  four  bodies  so  that  each  of 
ihem  weighed  28  lbs.  ;  for  all  the  bodies  with  the  exception  of 
the  plate  which  was  12"  in  the  square  and  1"  thick  went  to  the 
bottom.  The  plate  on  l>eing  put  gently  on  the  liquid  mass  was 
just  kept  afloat,  but  its  surface  was  a  little  below  thesurbca  o( 
tbe  molten  iron.  1  lb.  overweight  therefore  with  a  SBf&ce  of 
12"  in  the  square  cnuld  scarcely  be  kept  swimming. 

"  The  behaviottf  of  the  other  three  bodies  at  the  bottom  was 
remarkable  in  consequence  of  a  continuous  vehement  ebullition 
accompanied  by  the  shooting  out  of  long  white  brilliant  flames, 
and  these  phenomena  can  only  be  attributed  to  the  water  an<l 
air  expelled  by  the  heat. 

"  These  experiments  with  bodies  of  28  lbs.  weight  show  therefore 
that  above  this  weight,  without  giving  to  the  bodya  more  favourable 
surface  than  12"  in  the  square,  these  l>odies  do  not  what  is  prc- 
perly  called  swim  in  the  sense  that  part  of  the  solid  body  is  kept 
above  the  level  of  the  liquid.  For  if  the  bodies,  for  instance  the 
ball,  the  cube,  and  the  cylinder  on  being  mov<d,  rise  and  fall  a 
little  alternately,  this  can  no  longer  be  allied  swinnming,  for  it  is 
just  the  transition  from  oveiwetgtit  to  equilibrium. 

"  That  the  greater  or  lesser  degree  of  density  of  the  different 
sorts  of  iron  will  also  exercise  an  influence  cannot  be  doubted. 

< '  Less  fortunate  but  still  interesting  was  an  experiment  which 
I  made  wiUi  (our  pieces  of  zinc  of  the  same  shapes  as  the  pieces 
of  iron  on  aoo  lbs.  of  iiouid  cine,  when  with  tbe  pieces  of  7  lbs. 
each  the  same  tUag  took  pUce  aa  with  tbe  cast-iron  pieces  of 
sS  lb«.  each  on  liquid  iron,  viz.,  the  plate  was  just  kept  afloat 
and  the  three  other  bodies  went  to  the  bottom. 

"  \N'ith  zinc,  therefore,  this  phenomenon  of  swimming  does  not 
occur  with  such  heavy  twdies  as  with  iron,  and  this  oaay  be 
axplainad  by  t*"*  fact  that  with  sia&  ia  oomowienoe  of  tba  ma^ 
MMJler  dilfcwnBeof  tMywiatMObatwoen  t^  ttqaid  aa4  the 


uiyui^cu  by  GoOglc 


530 


NATURE 


[April  19,  1877 


toUd  bodf,  the  currents  mentioned  above  with  reference  to  the 
iron  mtut  nece&sorily  be  far  lc!U  stiong. 

"With  similar  modificatioBs  according  to  the  temperature 
required  for  iheir  Mqmftctioa  the  swimming  takct  pif^e  with  all 
citoer  metali." 


Tycho  Brahc  s  Portrait 
In  Nature  (vol.  xv.,  p.  406)  is  published  a  copy  of  a  portrait 
of  Tycho  Brahe  in  the  pokMniOB  of  Dr.  Cromptoo  oi  Man- 
chester.   Altbougli  it  Menu,  htm  the  inscription  in  tlw 


that  the  portrait  is  a  coatemponiy  one,  there  does  not  appear 
to  me  to  be  sufficient  reaaon  tor  ptefieiTiBg  this  portrait,  of  the 
origin  of  which  nothing  whatsoever  is  known,  to  others  of  the 
same  date.  Both  Tycho's  "  Epistolae  "  and  *'  Mcchaaica  "  con- 
tain an  engraving  by  J.  D.  Geyn  from  the  year  1586,  and  if  the 
newly-discovered  portrait  really  (as  conjectured  ly  Dr. 
Cromptoo)  should  have  been  pamtod  to  be  engraved  ior  the 
"  Mechanica,"  it  can  hardly  haw  ban  considered  a  good  like- 
neia,  as  the  engraving  by  Geyn  was  preferred.  The  latter  is 
very  like  the  portrait  on  Tycho's  laiige  wall-qoadrant,  of  which 
an  engraving  in  the  "  Mechanica"  gives  us  an  idea,  and  which 
Tycho  himself  mentions  with  the  following  words: — "llanc 
cfligiem  magna  solertia  expressit  Thobias  Gemperlinua  eximiu* 
art'fex  (qnem  mecum  Augusta  Vindelicomm  m  Danism  olim 
receperam)  idque  tam  competcnter,  ut  vix  similior  dari  possit." 
This  portrait  is  from  1587. 

The  Royal  Gallery  at  Fredeiikaboig  (about  twenty  English 
miles  from  Copenhagen)  conlaiaed  a  fiae  portrait  of  Tycho 
llrahe,  which  unfortunately  was  burned  in  the  great  fire  in  1859, 
when  so  much  of  that  beautiful  castle  was  destroyed.  It  agreed 
on  the  whole  with  the  two  above-mentioned  portraits,  while  the 
long  narrow  face  on  the  Manchester  potirait  shows  hardly  any 
resemblance  to  the  fcitures  on  the  others.  I  may  also  aJJ,  that 
the  fine  monument  erected  by  Tycho  Brahc's  heirs  in  the  church 
in  Prague  (Teinkircbe),  wfaeie  he  was  buried  (of  which  1  bavc 
isctn  a  copy  la CoptnluteoK  iavaylikeGeyn'aaadGemperlin  s 
engravings. 

The  article  which  accompanies  the  portiait  ia  Natobb  coe- 

tains  several  Miiait  mistakes,  which  perhaps  also  occur  ia 
Brewster's  "  Martyrs  uf  Science."  Tycho  was  not  bom  in 
Sweden  but  in  Denmark,  as  the  province  of  Schonen  (with  the 
island  of  liven)  belonged  to  the  latter  country  from  ancient 
times  and  up  tn  1660,  and  he  was  of  an  aiident  Danish  noble 
family.  His  castle  was  called  "  Uraniborg "  (Latin  Urani- 
burgum,  the  Celestial  Castle),  the  Obiorvaloiy  "  Stiemebort; " 
(Stellarburgum).  J.  L.  E.  DRIYBR 

Obeemtoiy,  Bin  Castle,  Ireland 

Yellow  Croeaaea 

Can  any  of  your  readen  ducidaie  this  problem?  Wlien,  a 
fortnight  ago,  the  yellow  crocuses  flowered,  the  spanows  all  at 
ooca  made  a  terrible  onslaught  upon  them.  I  fooad  the  gardener 
in  Lincoln's  Inn  Gaidcns  one  day  mouralne  0««r  a  fiaa  Uae  of 
crocus  plants,  every  flower  of  which  was  taahnlnle nrias.  All 
the  work  of  the  sparrows,  he  said.  I  ,have  seen  them,  too,  on 
the  flower-boxes  in  my  windows  here  frequently,  tearing  at  the 
crocus  blooms.  Vet  now-,  later,  the  blue  and  str^ied  crocases 
are  blowing,  and  the  sparmws  leave  them  altogether  aatondMd. 
What  is  there  in  the  Lomion  bloom  specially  that  attracU  the 
London  sparrow  ?  The  taste  is,  1  think,  peculiar  to  the  town 
bird.  In  gardens  at  a  distance  from,  and  immed&UeljP  aroood, 
London,  I  have  watched  plenty  of  TelliOiwciO€ailiioiiOBi%  notooe 
flower  of  which  has  bcea  attacked. 

Cmift  lant  April6  Aijpsbd  Gi<»ob  Kbmshaw 

Tropical  Foraata  of  Hampablra 

In  Me,  J.  Starkie  Gardner's  lectttre  on  The  TVmical  ForesU 
of  Haaapnire  (Katurb,  vol.  xv.  p.  333),  the  ftliowiag  state. 

inent  oocun  which  is  open,  I  think,  to  1  unaMii  iatilo  npicatim  %  

"All  the  shipworms  generally  known  to  ttt  Bve  only  la  ult- 
Jf»t«f  and  are  so  deUcaiely  organised  that  (he  slightest  mutture  of 
fiCili'Water  instantly  kills  then."  This  sweeping  assertion  is 
partly  qualified  by  allusion  to  the  occurrence  of  a  specwadMaUicd 
by  : :  I  I .  cnrge  Jeffries  as  inhabitiitg  fircsb-water,  and  tka  Aict  of 
bored  wood  being  found  300  miles  iq>  the  CamUa  RlW}  itilt 
as  Mr.  Gardner  speaks  ol  these  lacU  as  a  **  thaoiy'*  still  In  seed 
of  verification,  I  would  point  out  that  no  waten  act  • 
w  ith  the  shipworm  than  the  deltas  of  tropical 
water  is  oJtcn  laij^dy  brackab  if  not  potable. 

Myoan  aapcmDea  ia  oonfiaad  to  lha  driia  of  tha  Irmmdi,  a 


the 


tangled  maze  of  creeks,  the  waters  of  whidi  are  brackish  or  salt 
for  lut  a  third  of  the  year,  and  slightly  so^  and  even  potaUe, 
during  the  other  months.    The  large  canoes,  however,  which 

traverse  these  creeks  aie  much  injured  by  some  species  of  ship> 
worm,  and  so  little  does  the  easy  remedy  of  exposing  them  to 
fresh-water  answer,  that  the  Birmeie  are  in  the  habit  of  firiaf 
their  bottoms  from  time  to  time  ;  opportunity  is  taken  of  a  higK 
spring  tide  to  get  the  boat  well  on  shore.  The  ends  are  sa^ 
purted  on  blocks  of  wood,  and  a  shallow  saucer-shaped  cavity  ■ 
made  underneath  which  is  filled  with  straw  or  other  combmitwle 
matter,  which  gives  a  fierce  but  short-lived  flame.  Fire  is  now 
applied  and  the  bottom  of  the  boat  is  for  some  minutes  kept 
wrapt  in  flame,  which  (teams  the  worms  to  death  in  their  holes. 
I  cannot  rLcall  any  instances  of  bored  wooil  well  above  the  tide* 
way,  but  wherever  the  water  is  occasionally  brackish,  thus  far 
the  worms  seem  capable  of  scttlin);.  Wliat  species  occur  ia 
I'egu  I  cannot  say.  Pcrcival  Wright  has  described  Nausilora 
Jun!of-ei  from  the  rivers  of  I'.astem  Bengal,  and  it  may  not  im> 
probably  extend  to  the  Irawadi  delta,  as  Novaculina  ^an^etua 
and  a  species  of  .Scaphula  closely  allied  to  the  Gangetic  species 
do.  The  two  I'lirmesc  species  of  Scaphula  are  both  estuary 
forms,  whereas  the  type  ot  the  genus  in  the  Ganges  is  found  a 
thousand  miles  fr.  m  the  tea,  which  suggests  the  plastiGiijr  of 
some  species,  which  if  mat  arflh  Ibaeil  woukl  be  unbesiutingly 
resided  as  marine  W.  Thbouald, 

CaBpi,JhllamDisliiet  Gaokcica]  Sanrey  of  IMia 

Hop  Wallowa  or  FraWe  Monnds 

In  NATiruK  (vol.  xv.,  p.  274),  Mr.  Wallace  quo-.es  a  letter 
from  his  brother  in  regard  to  the  so-called  Ilo^-v.allows  of 
Californij,  in  which  thcMr  urigiii  is  aicribcd  lo  lUdris  left  at  the 
broa<l  foot  of  a  reliriinj  iijhic.cr  modified  by  the  er<»ion  of  innu- 
merable issuing  rills,  and  asks  if  this  structure  is  known  to  occur 
clitwherc.  As  1  have  observed  the  same  formation  in  many 
par;-  of  l'..c  I'aciNC  i\o\  c  and  have  tried  to  explain  Ibope 
1  may  be  iUlo\seii  ;,i  say  a  few  words  on  the  subject. 

The  peculiar  conli^ur.iticjn  of  surface  so  well  descr:!>:iil  l.y  Mr. 
Wallace,  is  \cry  w.dely  dillused  in  America,  and  lias  l>een 
described  ntder  dilTcrent  iiiur.c!..  In  Caliioinia  the  mounds  are 
called  //<fi:  t,'ii/'ir:L's,  but  il  ewhere  they  arc  known  as  Prairif 
moumii.  ll,is  latter  is  the  b  fcr  nunc  siice  they  are  found 
only  in  g^af^y,  treeless,  or  uiaily  Irccicss  regions.  I'hcy  occur 
over  much  of  the  Prairie  ir^iuii  or  "  phiins''  cast  of  the  Kocky 
Mountain!) ;  also  over  porii  ,n>  of  the  lann  region,  <■  in  Ari- 
zona ;  also  over  ii.uch  uf  ilic  bare  ura^^y  puiti ms  uf  California, 
'•/■I  along  the  loner  fix. thills  u(  the  Sierra  and  adjacent  por- 
tior/s  or  tl;e  Saii  Jo.iqum  jilains  ;  also  over  enormous  areas  In 
Middle  ( ircgon,  on  the  casicni  shipc  of  the  Cascade  ino-.;ntams, 
an  undulating  grassy  region;  also  on  the  level  gr.issy  Prairies 
about  the  southern  end  ot  I'ugit  -Sound,  Washington  territory. 

They  have  l>een  ascribed  lo  the  most  diverse  i;.iii  c>.  In  Texas, 
where  they  are  very  small,  Prof.  Hilgatd  tiiinks  they  are  ant- 
kills.  In  Arizona,  where  they  are  al»o  imperfectly  develojjcd, 
Mr.  Gilbert  thinks  they  are  the  niiiietl  habitations  of  departed 
Prairie  dags.  In  some  portions  i  f  (  alifomia,  also,  where  they 
are  small,  they  have  been  [wpmLiriy  ascribed  to  biirrou'tHi; squir- 
rtl*.  In  the  Prairies,  about  Pugit  .Sound,  where  they  are  spien- 
didly  developed,  their  great  si/c  and  extreme  regularity  has 
suggested  that  they  arc  hu,uu  .7;  '.v/;.A,  and  that  the  Prairies  arc 
veritable  cities  of  tlicdcad.  it  is  pi)s.sLblc  that  the  cause  may  b: 
diflerent  in  different  places,  I,  it  I  am  sure  thst  no  one  who  has 
eaamiised  them  in  Calitornia,  and  especially  in  Or^on  and 
WatfrinrtoBi,  can  for  a  monent  aatettaia  anyof  thoa  tfaaoiia 
for  the  Pacific  slope; 

In  a  paper  "On  the  Structure  and  Age  of  the  Cs^dc  Moun- 
tabu,"  published  in  the  AmfruanJ.'urnaliox  March  and  April, 
1874,  p.  167  and  p.  259,  among  some  miscellaneous  points 
suggested  by  the  mam  subject  in  hand,  I  discus  thib  oneof  Prairie 
KwHi  I  there  attribute  them  to  surface  ■■  1,  w  Jcr  peculiar 
tm^HbnSt  these  conditiotu  being  a  i>are  coumt  y  an  i  a  driJt-soU 
Mir  ami m»r*  m«wibU  abn  e  and  coarser  and  1(js  mir^  atle  Mtrw. 

nOBOVes  the  finer  top-soil,  htn  tn^  it  cn.'r  in  sl-ots.  The 
.  BOOa  OOmmaced,  weeils  ai  d  shrubs  take  possession  of 

aeBMnds  as  the  best  soil,  or  sometimes  as  the  dritst  spots,  and 
bold  Uem,  preventing  or  retarding  erosion  by  their  roots.  In 


cases,  perhaps  m  most  cases,  a  tlef.itim^  :  -^t!aii,'n,  i.e.,  a 
VegeUtion  gradttaUy  destroyed  by  increasing  dryness,  ^ecnis  to 
be  an  iuportant  ooodition.  For  my  full  rc.is.ms  tm  hoklmg  this 
view  I  most  leier  the  reader  to  my  paper,  tmt  I  vwaw  sav  in 
passing  that  la  the  ban  faltly  regions  of  Middle  Oregon,  .on  the 
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cut  side  of  the  Cascade  MountaiM,  emy  itan  of  gradatioa 
may  be  traced  from  circular  moondf,  thnMtpi  dltptk^  loqg 
elliptic,  to  ordinary  erosion  furrows  and  ridges. 

Mr.  Wallaoe  asks  in  conclusion  whether  so  extensive  uni- 
form a  deposit  could  be  due  to  glcuitrt  atoo^  or  is  U  MOasary 
to  suppose  submergnue  f 

Inaoiwer  I  wonld  »ay  that  nothing  is  to  rae  more  puizling 
tkan  tlie  drift  deposits  on  the  Pacific  slope,  and  I  suppose  the 
MM  \»  true  everywhere.  The  prairies  about  Pugit  SowmI  have 
■ffdently  been  sabmeiged  durine  tbeChamplain  ej  odi^  and  I 
■appose  the  moond  structure  to  nave  been  formed  after  emer- 
|[)MOCt  end  the  exceptional  perfection  of  the  mounds  in  that 
region  may  be  dw  to  Ibis  fwL  Bat  there  is  not  the  slightest 
cndeoce  of  submopiM  in  Ike  mamk  seglM  of  Oregon.  All 
the  ld(h«  bare,  grassy,  hilly,  eastein  slopes  of  the  Cascade 
MouatahlS  are  covered  evenly  with  a  pebble  and  boulder  drift, 
gradnatiag  upwards  into  a  finer  top  soil.  From  this  snrlace-soil 
■re  carved  the  monnds,  which  cover  hill  and  dale  to  thickly  that, 
Tiewed  from  an  eminence  the  whole  face  of  the  country  seems 
broken  out  with  measles.  This  aniverad  dlIft<Coverin(?,  twenty 
to  thiity  feet  thick  over  thoasaads  of  soMure  ailes,  I  know  not 
what  to-odl  ilf  unless  It  be  fhe  mmame  fnfonde  of  an  ice- 
Aeet  f OSBPH  Lk  Con  ti 

Uuhenfty  of  Csl,  OJJeiri,  Cd..  MeiA  6  

OUR  ASTRONOMICAL  COLUMN 

Winneckk's  Comft,  1877,  II.— In  a  noteby  PnoC  Wlunecke 
in  M.  Lcverrier's  BulUtin  of  .\pril  13,  it  is  remarked  with  respect 
to  the  elements  of  the  comet  discovered  by  him  on  April  5,  "a 
greet  Mtalogy  exists  between  tlicse  elements  and  tliose  of  the 
comets  1837,  II.,  and  tSja,  II.,  end  it  acquires  n  eeitain  import- 
ance fiom  the  fsct  thit  the  intfrvnls  are  ncnrly  c-']ur.I." 

The  second  comet  of  18^7  was  discovered  by  I'ons  at  Florence 
■ad  Gnsbart  at  Marseilles,  on  June  20^  tnd  was  observed  at 
Fleccnee  until  July  21 ;  the  original  observations  will  tie  iomd 
in  A$mtt,  Maek.,  Mo.  ts&  The  lieat  otUt  it  by  Heil^enslrfii. 

The  second  comet  of  1852  was  detected  by  M.  Cbacornac  at 
Unaeilks  on  May  1$,  and  was  obserred  at  Vienna  till  June  8. 
On  the  MiggCsUan  of  d'Anest,  the  elements  were  calculated  by 
Haitwi^  without  «af«SMniptian  as  to  the  eooenlrici^,  and  the 
tendtiii^  ortiit  proved  to  be  n  hyperbola,  wbid^  as  d'Anest 
remaikc  I,  rcr;dcred  the  Identity  of  thi'i  comet  with  the  second 
of  1827,  which  had  been  suspected  by  several  astronomers  very 
unlikely.  Now,  however,  that  a  comet  has  made  its  appctrance 
after  a  like  interval  with  dementi  bearing  a  oertain  resemblance 
tothoeeof  dMcooMtsor  iSaeivAiif^^WKiwitXmnMMA 
inteitat  to  cmmine  into  the  poastbtlity  of  identity  a  little  farther. 
Hie  dcneitte  of  the  three  comcu  tamf  be  taken  to  be  as 
fblfanrt— 

tta7.  IT.  iBsi.  II.  i8;7,  11. 

T  ...  June  7-84  ...  April  19*58  ...  April  18*14 
»  ...  297*  3i'7  ...  280*  tf-e  ...  15a'  efxi 
0    ...  318;  10 -J  ...     317'  8'-4    ...    317-  51'^ 

,•    ...    43*  38'-8  48'  S2  -9    ...      56*  ¥ll 

q  080S1  0*9050     ...  o'9«l3 

The  motion  i»  retrograde. 

It  is  evident  fsom  •  comparison  of  the  three  orbits  that  if  they 
applied  to  the  same  oooset,  great  pertarbatioo  most  have  taken 
place  between  the  swxesilve  rettnnt,  theHaeof  apsides  to  par- 
ticular having  con  s"derab!y  retrograded,  and  the  Inclination  nf  the 
orbit  increased  by  several  degrees.  This  suggests  an  examination 
of  the  path  of  the  comet  near  the  nodes  with  respect  to  pmii- 
mity  to  the  orbits  of  the  planets. 

Astoidng  the  mean  of  the  two  faifervah  Ibr  the  period  of 
rtvolutlon,  we  have  24'93  year=;,  :in<l  lor  the  senii  axis  mnjrr 
8*5338,  and  taking  as  sufficient  for  our  present  purpose  the  peri- 
helion distance  of.  1852,  the  angle  of  eoccntiid^  ii  63* 
HcMC  it  wiU  be  fiMud  llMt  the  radioa'SWisr  atOe  aeoaidfa« 
node  is  xxaA,  whidi  is  kes  than  ot>i3  from  the  oibit  of  die 

earth;  but  to  bring  the  t\s«  l>o<lics  loj^cther  at  thiii  point  the 
psf  s*ge  through  perihelion  n3U>t  take  place  about  September  3, 
which  is  not  the  case  hi  eny  of  the  above  ycna.  At  the  oppo- 
site node  the  nidim*veGMc  it  5*9(6^  not  so  vajmA  gieMier 


than  the  adins-vector  of  Jnpiter  fai  the  same  loagitude  ■■ 
to  fobid  the  hope  of  findfaif  a  much-  closer  approach.  Accord- 
ingly on  calc«latinp  the  di^r.-inrr-s  at  (lifTrrfn'  iioin's  r;f  t'te  orbit 
■bout  the  descending  node,  il  appears  un  the  asvun  ption  we 
have  made  with  regard  to  the  period  of  revolution,  that  in  helio- 
centric k>ngitnde  139*  the  comet  wotild  be  distwt  from  the  orbit 
of  this  powerfid  phmst  only  0-15  of  the  eafthS  msen  dbtanee 
from  the  ?.un,  and  it  would  arrive  in  this  l<in[;itudc  about  480 
days  after  perihelion  passage,  and  therefore  at  the  end  of  Sep- 
tember, 182S,  and  the  middle  of  August,  1853,  but  at  these 
times  the  heliocentric  longitade  of  Jopitcr  was  alMWt  332°  and 
36^  n^pectivdj,  end  the  planet  wee  lar  removed  from  the 
comet  in  both  years. 

The  case  is  a  very  curious  one  and  possibly  unique  of  its 
kind  :  similarity  of  elements  at  three  epochs  separated  by  very 
nearly  equal  intervals  and  on  the  assnmptioa  of  a  corresponding 
peiM  of  revohHao,  a  my  Mar  appaient  approach  to  the 
planet  which  so  greatly  disturbs  the  cometary  orbits,  yet  action 
to  aooonnt  for  outstanding  differences  of  elements,  could  nut  have 
taken  place  on  either  occasion  of  the  comet's  passage  through 
the  part  of  its  orbit  where  great  pertiulMUion  would  be  looked  ibr. 

A  Nkw  Oomit.— On  Mond^  aaningtdccrapliie  inrimation 
of  the  discovery  of  a  new  comet  by  M.  Borrelly  on  the  esuniOlg 
of  the  14th  reached  England  from  Marseilles,  and  its  position 
was  determined  the  s.-inic  ni^^ht  at  Mr.  Barclay's  Observatory, 
Lqton.  TIm  place  is  thus  given  in  M.  Borrelly's  tclegnun : — 
Apia  I4,«t  9h.  aook,  K.A.  16*  31*,  N.P.D.  34*  ilt\  daily  • 
motion  in  R.A.  +  120^,  in  N.P.D.  -50'.  On  the  i6th  the 
comet  was  visible  enough  in  a  large-sized  Berlin  "  Cometcn- 
sndier,"  bat  was  not  a  bright  object  in  such  an  instrument. 

OMUTATiOMa  AT  CouKiBA.— Db  B.  A.  Gould*  dbeotor 
of  tlie  Natioaal  Ohacsvatory  of  the  Argentine  RepubUe  at 
Cordob.i,  writes  with  respect  to  .sevenl  ob}eCtS  to  which 
allusion  has  txen  made  in  this  column.  Referring  to 
Doradus — after  remarking  that  it  was  noted  as  5  m.  by 
Lacaille,  6  m.  liy  Ritasker  or  Donlop  about  iSaj,  and 
8^  m.  or  9  m.  by  Koesta,  bet««ca  Pebraary  i860  and  JaatHor 
1865,  Dr.  Gould  wys  :  "  Our  observations  of  it  here  have  been 
on  the  following  dates: — 1870,  Dec.  27;  1S71,  Jan.  19,  30, 
March  16,  April  13 ;  1873,  March  7,  on  which  days  it  was 
looked  for  in  the  work  upon  the  Uranonstry.  Also  it  liaa  lieen 
eibsened  widi  the  neridi^a  c&tda  1874,  Jan.  is,  n6 ;  rSn* 
JUB-  S»  9«  "'J  i*?^"  J*"-  S«  ">  M-  Some  diflficid^ 
was  experienced  in  recognising  it  on  account  of  several  other 
stars  of  the  s.-vme  order  of  brightness  hcir.^;  si^ii  iied  in  its  im- 
mediate vicinity.  The  identification  was  confirmed,  however, 
■asoonattheeqMtorialtdeieopevwaiouated.  Tbeeetimstca 
of  magnitude  were  from  S  to  8|,  but  I  cee  nO  leaaon  to  lidieve 
that  it  has  changed  since  December  1870.  *  •  Mr.  Thome 
estimated  it  as  S'3  m.  last  n^ght "  (^t.^fLl^  3).  Dr.  ('.  jiil  l 
proceeds,  "  While  writing,  let  mc  add  a  word  regarding  the  red 
star  in  Sculptor,  nocntioned  in  the  same  number  of  Naturb. 
This  is  one  of  the  most  inteosdy  red  stan  whidi  I  know  in  the 
sky.  But  I  dwdd  neither  cdl  it '  orange-red  *  nor  'red  puri>le,* 
nor  '  couleur  rose,'  but  a  brilliant  scarlet.  In  such  cases,  how- 
ever, different  eyes  bear  dlfTcrent  witness,  and  different  indivi- 
duals express  themselves  very  diflisrentfy  to  communicate  the 
seiM  idea."  Or.  Gould  intends  at  (be  eadicit  opportunity,  to 
obtain  numerical  values  for  tUs  and  some  other  stars,  by  means 
of  a  Zohlner's  colorimeter.  The  star  to  which  we  are  alluding 
is  in  R.A.  ih.  2im.  lOs.  N.P.D.  123*  11*48  for  1874*0,  accord- 
ing to  observations  at  Cordoba. 

The  dorter  7  Aigus,  respectiiig  which  Gillis  reported  dianges 
dnee  9lr  John  Herschd's  obeervatkms,  has  been  photogfaphed 

several  times,  and  Dr.  Gou'd  adds  that  he  Ins  similarly  eight 
plates  of  i|  Argus  and  its  sunrounding  stars— uf  which  a  very 
large  nmnbcr  aie  leeond  «poB  the  photogovb  by  an  eapoeure 
of  eight  ortenmhmtes. 
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TYPICAL  lAlVS  OF  HEREDITY^ 

III. 

IF  a  graphic  representation  is  desired,  which  will  give  the 
absolute  Biimber  of  survivors  at  each  degree,  we  must 
shape  tke  rampart  which  forms  nature's  target  so  as  to  be 
Uglmt  in  the  middle  aod  to  slope  away  at  each  side 
aiixanSig  to  the  law  of  deviation.  Thus  F^.  6  represents 
the  carved  nmport  before  it  has  been  ained  at ;  Fig.  7, 
pfterward-;. 

I  have  taken  .1  block  of  wood  similar  to  Fig.  4,  to  repre- 
sent the  rampart  ;  it  is  of  equal  height  throughout.  A 
cut  has  been  made  at  rit;ht  angles  to  its  base  with  a  fret- 
saw, to  divide  it  in  two  portions — that  which  would 
remain  after  it  had  been  breached,  Fig.  5,  and  the  cast 
of  the  breach.  Then  a  second  cut  with  the  fret-saw  has 
been  made  at  right  angles  to  its  face,  to  cut  out  of  the 
raiDpart  an  equivalent  to  the  heap  of  pellets  that  repre- 
sentt  the  original  popnlatioo.  The  ^p  that  would  be 
made  in  die  heap  aiM  the  cast  that  would  611  fhe  jap  are 
curved  on  two  face^  as  in  the  modd.  This  is  safnaently 
represented  in  Fig.  7. 

The  operation  of  natural  selection  on  a  popul.ation 
already  arranged  according'  to  the  I.iw  of  deviation  is 
represented  more  cornplcti-ly  in  an  appuatOSy  F|g;  8, 
which  I  will  set  to  work  immediately. 

It  b  faced  with  a  sheet  of  glass.  The  heap,  as  shown 
-in  the  upper  compartment  of  the  apparatus,  is  three  indies 
in  thickness,  and  the  pellets  rest  on  slides.  Directly  bdow 
theslideSy  andninning  fixua  side  lo  side  of  the  appnttBs, 
b  a  curved  partition,  which  will  separate  the  pettets  as 
they  fall  upon  it,  into  two  portions,  one  that  runs  to  waste 
at  the  bacK,  and  another  that  falls  to  the  front,  and  forms 
a  new  heap.  The  curve  of  the  partition  is  :i  i:ur\e  of 
deviation.  The  shape  of  this  heap  is  identical  with  the 
cast  of  the  f;ap  in  Fig.  7.  It  is  highest  and  thickest  in 
the  middle,  and  it  fines  away  towards  either  extremity. 
AVhen  the  slide  upon  which  it  rests  is  removed,  the  pellets 
run  down  an  indioed  plane  that  directs  them  intoa£tame 
!of  unifoim  and  shallow  depth,  i'he  pellets  from  (he  deq> 
central  compartments  (it  has  been  impossible  to  rqncsent 
in  the  diagram  as  many  of  these  as  there  were  in  tihe 
apparatus)  will  stand  veiy  hfeb  from  the  bottom  of  the 
shallow  frame,  while  those  that  came  from  the  distant 
rompartmcnts  will  stjnd  even  lower  than  they  did  before. 
It  follows  that  the  selected  pellets  form,  in  the  lower 
compartment,  a  heap  of  which  the  scale  of  deviation  is 
much  more  contracted  than  that  of  the  heap  from  which 
it  was  derived.  It  is  pcifectly  normal  in  shape,  owing  to 
an  interesting  theoretical  poperty  of  deviation  (see  for- 
mula: at  end  of  this  memovX 

Productiveness  follows  the  same  general  law  as  sur- 
vival, bdng  a  percentage  of  possible  production,  though 
it  is  usual  to  look  on  it  as  a  simple  multiple,  without 
dividing  by  the  100.  In  this  case  the  front  face  of  each 
compartment  in  tlie  upper  heap  rci)rescnts  llie  number  of 
the  parents  of  the  same  class,  and  the  depth  ol  the  parti- 
tion below  that  compartment  represents  the  average  mmi» 
bcr  that  each  individual  of  that  class  produces. 

To  sum  up.  We  now  see  clearly  the  way  in  which  the 
resemblance  of  a  population  is  maintained.  In  the  purely 
typival  case,  each  Of  the  processes  of  heredity  and  selec- 
tion is  tulqect  to  a  well-defined  and  simple  law,  which 
I  have  formulated  in  the  appendis;  It  feillows  that  when 
we  know  the  values  of  1°  w  the  several  ctirves  of  family 
variability,  productiveness,  and  survival,  and  when  we 
know  the  co  ttTicit-nt  of  reversion,  we  know  absolutely  all 
about  ihc  w.i\s  in  which  that  characteristic  wdl  be  dis- 
tributed among  the  population  at  large. 

I  h.ivc  confined  myself  in  this  explanation  to  purely 
typical  cases,  but  it  is  easy  to  understand  how  the  actions 
of  the  proi  c  scs  would  be  modified  in  those  that  were 

■  Lw«iu«,d«liv«nd  at  lb*  Roysl  InMitiuioa.  FivUr  awiiiac.  Fabfnaiy 


BOtl^caL  Reversion  might  not  be  directed  towards 
Ae  mean  of  the  race,  neither  productiveness  nor  tarviwal 
might  be  greatest  in  the  medium  classes,  and  none  of 
their  laws  may  be  strictly  of  the  tvpical  character.  How- 
ever, in  nil  cases  the  general  principles  would  be  ilie  same. 
Again,  the  same  actions  that  restrain  variability  would 
restrain  the  departure  of  average  values  beyomi  certain 
limits.   The  typical  laws  are  those  which  most  nearly 
express  what  takes  place  in  nature  generally ;  they  may 
never  be  exactly  correct  in  any  one  case,  but  at  the  same 
time  they  will  always  be  approximately  true  and  always 
serviceable  for  eiplanation.  We  estimate  through  their 
means  the  effiects  of  die  laws  of  scmal  selection,  of  pro- 
ductiveness, and  ef  suivival,  in  aiding  that  of  reversion 
in  bridling  Uie  dispersive  effect  of  ftmily  variability.  They 
show  us  that  natural  selection  does  not  act  by  carving 
out  each  new  generation  according  lo  a  dotlni'.e  pattern 
on  a  Procrustean  bed,  irrespective  of  waste.    Tlu-y  alsf> 
explain  how  small  a  contribution  is  made  to  future  gene- 
rations by  those  who  deviate  widely  from  the  mean,  either 
in  excess  or  deficiency,  and  enable  us  to  calculate  whence 
the  deficiency  of  exceptional  types  is  supplied.   We  see 
by  them  that  the  ordinaiy  gemmlogical  course  of  a  race 
consists  in  a  constant  out|^owth  from  its  centre,  a  con* 
stant  dying  away  at  its  mar^ns,  and  a  tendency  of  the 
scanty  remnants  of  all  exceptional  stock  to  revert  to  that 
mediocrity,  whence  the  majoriqrof  tfieir  aaoestocs  origin* 
ally  sprang. 

Appbndix 

I  will  now  proceed  to  formulate  the  typical  laws.  In 
what  has  beoi  written,  i**  of  deviatiea  has  been  taken 
equal  to  the  "pcobaUe  fsmc* ^  C  X  ^'4769  fai  the  vrdl> 

known  immda y  —  _ L-.f"*".   Aooordtng  to  this,  if 

X  —  amount  of  deviation  in  feet,  Itndies,  or  any  other 
external  unit  of  measurement,  then  the  number  of  indi- 
viduals in  any  sample  who  deviate  between  x  and  x  -f-  A  .1 

will  vary  as  «  <'  A  x  (it  will  be  borne  in  mind  that  we  arc 
for  the  most  pait  not  oooeenedtsidi  the  coefficient  in  the 
above  formula). 

Let  the  modulus  of  deviation  in  the  original  popula- 
tion, after  the  process  has  been  gone  through,  of  conveO* 
ing  the  measurements  of  all  its  members  (in  tespect  to 
thechaiaetcdstie  in  question}^  to  the  adult  male  standard, 
be  written  Cn, 

1.  Sexual  selection  has  been  taken  as  ////,  therefore 
the  population  of  "  parentages "  is  a  population  of 
whicn  each  unit  consists  of  the  mean  of  a  couple 
taken  indiscriminately.  This,  as  well  known,  will  con- 
form to  the  law  of  deviation,  and  its  modulus  \i.hich 
we  will  write     has  already  been  shown  to  be  equal  to 

2.  Re\  cision  is  expressed  by  a  fractional  coefficient  of 
the  deviation,  which  we  will  write  r.  In  the  "  reverted'" 
parentages  (a  phrase  whose  meaning  and  object  have 
already  been  explained) 


rcijir 


In  short,  the  population,  of  which  each  unit  is  a  reverted 
parentage,  follows  the  law  of  deviation,andhasitsiiiodahis^ 

which  we  will  write  c^,  equal  to  rr,. 

3.  Productivrness  ;  VVc  saw  that  it  followed  the  law  of 
deviation  ;  let  its  modulus  be  written  /.  Then  the  number 
of  children  to  each  parentage  that  differs  by  the  amount  uf 
X  from  the  mean  of  the  parentages  generally       from  the 

mean  of  the  noe),  will  vary  as  e^7* ;  bat  the  mimber  of 

sttdi  pwrentaces  vailes  as  «~?,theniiBf«if  adiciiild 
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absolutely*  resembled  his  parent,  the  number  of  children 

deviated  x  would  ■• 


who 


vary  as  e 


X  e 


or  as 


Hence  the  deviations  of  the  children  in 
their  amount  and  frequency  would  conform  to  the  law, 
and  the  modulus  of  the  population  of  children  in  the  sup- 
posed case  of  absolute  resemblance  to  their  parents, 
which  we  will  write  fj,  is  such  that — 

We  may,  however,  consider  the  parents  to  be  multipliei^ 


Fl.-  6. 

JUid  the  productivity  of  each  of  them  to  be  uniform.  It 
is  more  convenient  than  the  converse  supposition  and  it 
comes  to  the  same  thin^;.  So  wc  will  suppose  the  reverted 
parentages  to  be  more  numerous  but  equally  prolific,  in 
which  case  their  modulus  will  ha  ■  ,.  as  above. 

4.  Family  variability  was  shown  by  experiment  lo 
follow  the  law  of  deviation,  its  modulus,  which  we  will 
write  -',  being  the  same  for  all  classes.  Therefore  the 
amount  of  deviation  of  any  one  of  the  offspring  from  the 
mean  of  his  race  is  due  to  the  combination  of  two  influ- 
ences, the  deviation  of  his  "  reverted  '"  parentage  and  his 
own  family  variability  ;  both  of  which  follow  the  law  o' 
deviation.  This  is  obviously  an  instance  of  the  wel 
known  law  of  the  sum  of  two  fallible  me.xsures  "  1  Air  . 
"  Theory  of  Errors,"'  <f  43).  Therefore  the  modulus  of 
the  population  in  the  present  stage,  which  we  will  wn  i- 
Ct,  is  equal  to  s  (t-*  +  c/). 

5.  Natural  selection  follows,  as  has  been  explained,  the 
tame  general  law  as  productiveness.  Let  its  modulus 
be  written  t  ,•  then  the  percentage  of  survivals  amonv' 
children,  who   deviate    »    from  the   mean,  varies  a> 

X' 

t  and  for  the  »amc  reasons  as  those  already  given, 
its  effect  will  be  to  leave  the  population  still  in  conformity 


Fig.  7. 

with  the  law  of  deviation,  but  with  an  altered  modulus, 
which  we  will  write  Cj,  and 


Putting  these  together  we  have,  starting  with  the  origi- 
nal population  having  a  modulus  =  Cu  : — 

I.      «    '  <•„. 

Vi 

a.      -  rcy 


4-  *4  -  +  |- 


5.  Ci 


V  U»  -t- 1  s 


And  lastly,  as  the  condition  of  maintenance  of  stitisticAl 
resemblance  in  consecutive  generations  ; — 

6.  Cf,  =  <■„. 

Hence,  given  the  coefficient  r  and  the  moduli 
the  value  of  r„  (or  <-,)  can  be  easily  calculated. 

In  the  case  of  simple  descent,  which  w.js  the  one  first 


rict. 


considered,  we  have  nothing  to  do  with  but  begin  from 
Cy  Again,  as  both  fertility  and  natural  selection  are  in 
this  case  unilbrm,  the  values  of /'and  s  are  infinite.  Con- 
sequently our  equations  arc  reduced  to — 


whence 


=  r„ 


CARL  FRIEDRICH  GAUSS 

BotN  April  30,  1777,  Died  Fxbruarv  23,  1855.* 

r)E  MORGAN  in  his  "  Budget  of  Paradoxes  "  (p.  187),  tells 
the  following  itory  : — The  late  Francis  Baily  wrote  a  lin- 
gular book,  "  Acconot  of  the  Kev.  John  Flamsteed,  the  first 
Astronomer- Royal  :  "  it  was  published  by  the  Aflmiralty  for 
distribution,  and   the  author  drew  up  the  distiilmtion  list. 

'  We  adopt  the  dale  given  bjr  the  Baron  Sartotiu*  von  W*lt«r>hau'ca  ia 
hi*  "  Gum  Zum  Gedlchtniu,"  L.eip>i(.  iBjA.  Kncydop«)«ts  and  uchcr 
authorities  arc  pmly  rqujllv  di^Hdrd  betocen  this  date  and  Apnl  i\  AU 
tbe  ERglivh  <_yclnpz<!ut  «e  have  con«til(rd,  wilh  the  ricepiinn  of  Chimbtn't 
(■674I.  give  April  IV  We  may  «l«o  mcotion  thai  on  the  h<i  of  itudenlt  a< 
the  Cojlefium  C'aroltnum  the  name  is  Johann  Fnedrich  KatI  Gau«».  We 
have  followed  Gauu  himwlf  in  our  beacfing. 

'J  C  2 
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Certain  rumours  led  to  a  t^n  upon  the  Admiralty  for  copies. 
"  The  Lords  were  in  a  difficulty  ;  but  on  lookiqg at  tbe  liU  tliejf 
ksw  names,  as  tliey  thought,  which  were  so  ohtone^  that  they 
had  a  right  to  umM  lb.  Baily  had  included  penou  who  had 
no  ckim  to  such  •  evoqiUinent  as  preaentatioB  fiom  the  Admir> 
ally.  The  secretary  icquetted  Mr.  Baily  to  call  upon  him .  'Mr. 
Baily,  my  Lords  are  inclined  to  think  that  loiiie  of  the  persons 
ill  tUl  IW  are  perhaps  not  of  that  note  which  would  justify  their 
kcddlips  in  presenting  this  work..'  '  To  whom  doiet  yo«r  ol>> 
■ervatioD  apply,  Mr.  Secretary.'  'Well,  now  let  lu  examine 
the  list ;  let  me  see  ;  now — now — ^now — come  ! — here's  GauM 
— GoHU  i '  '  Gwm,  Mr.  Secretary,  is  the  oldest  matbe* 
■wlician  now  living,  and  ia  gOMnlly  thought  to  be  the  greatest. ' " 
Their  Lordahipa  ultimately  exprcMed  themselves  perfectly  satis- 
Aed  with  the  Itst.  Who  then  was  Gauss  ?  He  was  the  son  of  a 
bricklayer  at  Brunswick,  and  it  was  the  wish  of  his  father  that 
tiie  boy  should  be  a  bricklayer  too.  The  lad,  however,  was 
■Dother ! Pascal,'  and  early  showed  a  marvelloos  aptitude  (or 
calculation;  indeed  he  might  be  said  to  have  "lisped  in 
numbers, "  for  he  used  jokingly  to  say  that  he  cotdd  reckon 
before  he  could  talk.  When  scarcely  three  years  old  he  pointed 
out  the  inaccuracy  of  an  account,  "  Vater,  die  Rechnung  ist 
falsch,  es  macht  soviel,"  and  the  boy  wu  li^ht.  At  the  public 
school  of  Biittner  he  soon  attracted  the  attention  of  Bartels,  sub* 
•equently  Professor  of  Mathcaiatics  at  Dorpat,  and  father-in.law 
of  Struve,  by  whom  he  was  brought  under  the  notice  of  Charles 
WiUiam,  the  reigning  Duke  of  Brunswick.  The  Duke  became 
Gauss's  good  friend,  and  sent  him  is  1792'  to  the  Collegium 
Carolinum,  much  against  the  father's  wish.  Having  nothing 
more  to  learn  from  the  pro'essors  here,  he  went  in  1795*  to 
Gottingen,  as  yet  undecided  whether  to  pursue  philology  or 
mathematics.  Kaeitnerwas  at  this  time  matbeauttkal  pniKUor, 
of  whom  Ganas  sakl:  "  lie  was  the  fint  oi  geOBMtcn  iBong 
poets  and  first  of  poets  among  geometers." 

Here,  too,  he  was  iiidc[ic[idcnt  of  his  teachers,  and  having 
made  several  of  his  greatest  discoveries  in  analysis  (the  Higher 
Arithmetic  especially  became  his  favourite  study,  and  he  called 
it  a  divine  science,  "  >fathematics,  the  Queen  of  the  Sciences, 
and  Arithmetic,  the  Queen  of  Mnthcnutics  "  bweafaltb  he 
matie  mathematics  the  main  study  of  his  life. 

Having  finished  his  coUcyc  couf&c,  he  ic'.umeJ  to  Brunswick, 
and  m  lyoS  repaired  for  a  short  time  to  Ilelmstadt  to  consult 
the  library  there  A^jam  the  next  )Mr  \vc  finil  him  at  Helin- 
^tadt,  and  he  is  now  al  Ic  to  improve  his  .icquaintance  with 
i'faff,  having  had  only  an  liour  or  two  of  inicrC')Ur>e  with  him  in 
the  proious  year,  and  the  two  malbematicianB  were  much  to* 
t:ether,  the  probabilitj  bdng  that  Gmhb  UMimicaUJ  ame 

than  he  rcceivcil.' 

In  1H07,  whilst  a  private  tcaclar  at  Tiranswick,  the  KmpfTBT 
of  Russia  offered  him  a  diair  at  the  Academy  of  St.  Peterslmrg, 
but  by  the  advice  of  Olbcrs  he  declined  t]ic  appointment."  On 
luly  9  in  this  year  he  wa*  appointed  tl;t  tir.^!  director  of  the  new 
Gottingen  Obscrv.itory  and  Professor  of  Aitrunomy  in  the  Uni- 
versity. His  life  henceforth  was  kpent  at  ti.;iltinf;cn,  in  the 
midst  of  continuous  work  ;  in  other  respects  it  was  quite  unevent- 
ful. Ywii  llie  year  1S2S,  when  he  was  invited  to  Berlin  by 
Humboldt  to  attend  a  meeting  nf  natural  philosophers  in  that 
city,  he  never  left  his  university  until  iliu,  in  which  year  rail- 

.  ^  litipBaj  Haaowr  and 


•  r/l  Piof.  H.  J.  S.  Siuiih's  Prc»ii!euiul  Addrevi,  /'m vW/x^r  of  Loodon 


.Malbemaliciil  Socieljr.  vul.  vui  p.  iS,  and  Larrouw.  Al  tha 
was  acquamted  with  ine  UiiMxiiiial  ThMrcm  aad  tbe  theory  of 
■■Gania.  Z  Gc<l  ,"p.  n- 

*  "  Gauu.  ZuB  GmUehtateb"  »  1^  Kof.  AM.  Soe.  JAi^ 
ToL  xvL  Dp.  to^i,  LuicoM^  '*43aMe  VUmmk*!'  IMt^ 
crrgocmulr  •7<9- 

3  L«m>uM  and  Michaud's 


oftto  be 


gives 


'  BieeinUe  VafceMUa,"  9t 

tiM  1  Mc  alia  Roy.  Astfibc.  MmHify  StHm. 

*  "  Gaun.   ZVCed  ,"  pp.  751.  86. 

S  Rojr.  Alt.  Soc.  Notutt  pouit  out  that  the  idea  that  Gatut  uudted  under 
Pfair  u  an  ernnueou*  one  This  error  occum  in  the  "  Encyclopaedia  Dnt 
i8j<)  gih  cditioo)  Laplace,  when  a«keU  who  was  the  KreatcM  mathoiia. 
lioan  in  Criminy,  replied,  PfafT;  hit  ialcrrogator  uid  he  thould  have 
thought  Gauu  waa.  "  Oh,"  replied  Laplace.  "  mtTcM  bieu  le  plus  gnud 
mMMMidcii  d«  f  AUcsMgne,  Mis  Oaoss  at  1*  plm  grand  raalh^maticien 
do  rBurepc."  Tbo  staumcnl  that  Gaiitt  graduated  at  Helmtudt  in  1709 
i^nounb'nes  of  Roy.  ^c..  vol.  vii.  p.  59S)  i«  trronnnn':  Me  "'  Gauu.  Z 
tJcd.,"  p.  'J.  The  degree  wa»  confcrrrO  upon  him  i«  itlitnlid.  No  infor- 
maliea  upon  thn  point  1%  given  cither  in  Pocgcndotif,  "  Biog.  Lit  Haod- 
wSncrtuch,"  Leipiif,  186 j,  or  in  ttic  CiUiHgittkt  ttUkrtt  Atutitmi^pt 
Tol.  for  iBjsK 

•  Otb(n,lBal«Un_tO  Heeren,  aUlet  that  Gauu  had  »  markeJ  objcrtioo 
M a msiaMHIWU chairs  hu  de»ire  wai  to  obtain  tht- piM  of  . -rrcr.i.mcr  at 

;  m  OBdar  that  he  might  uMitd  ali  hi*  time  upon  his  obtcrva. 
sindiosfpt  tSaaAraacMMatof  acMMO. 


Hb  life  was  passed  ia  a  simple  and  regolar 
nanner,  he  enjoyed  good  sound  health  in  ipite  of  the  fatigues  of 
night  observations,  he  seldom  required  a  physician  until  a  few 
months  before  his  death,  when  he  suffered  much  from  isthmn, 
which  was  subsequently  complicated  by  tbe  acccwion  of  dropsy. 
So  passed  away  in  his  seventy-eighth  year.  Gauss,  one  of  the 
greatest  lights  M  the  present  age,  a  mathematician  worthy  to  be 
placed  on  the  MtlM  htgh  platform  as  Archimedes  and  Newton.* 
We  art  told  (hat  nis  tastes  were  dnple  (he  never  won 
any  of  the  numerous  deooratkms  which  were  showered  down 
vpoB  Um),  and  that  he  had  tbe  Ml  knowledge,  which  mm 
of  genius  often  haTe,  of  his  loperiofity  to  tbe  mass  of 
mankind.*  Thoueh  he  looted  «pea  BSitVmitln  as  the  prin> 
dpal  means  for  oerelopiBy  htmuui  knowledge,*  he  yet  foUy 
reco^ised  the  beneficial  inflooice  of  an  acquaintance  with 
classical  literalnie.  He  had  indeed  a  wonderful  faculty  for  the 
acquisition  of  langnsges ;  he  was  acqtiainted  with  most  of  the 
Europcaa  languages,  and  could  speak  many  of  them  welL*  At 
the  age  «f  sixty-two  he  commenced  the  study  of  the  Russian 
langBafB^  and  mastered  it  in  two  year&  He  took  a  grent 
intcfcst  too  iapoUtics  to  within  a  few  weeks  of  his  death.  Hislec- 
tures,  in  which  he  adopted  the  analytic  method,  were  exceedingly 
clear  expositions  ;  in  them  he  liked  to  discuss  the  methods  sad 
the  rooos  by  which  he  bad  arrived  at  his  great  results.  He  re- 
quired tbe  doiest  attention,  and  objected  to  the  taking  of  notes, 
lest  his  hearers  shoukl  lose  the  thread  of  his  argument.  The 
students  seated  round  the  lecture-table  listened  with  delight  to 
the  lucid  and  animated  addresses  of  their  master ;  addresses 
more  resembling  conversations  than  set  lectures.  The  chief 
figure  in  this  group  stands  before  us  with  desr,  bright  eyes,  the 
right  eyebrow  raisied  higher  than  the  left  (mart  Attrontrntorum^,  a 
fordiead  high  and  wide,  overhung  with  grey  locks,  and  a  coun- 
tenance whose  variatiooa  were  all  expressive  of  the  great  mind 
within.*  We  can  well  understand  how  his  pupils  reverenced 
him  and  never  forgot  these  meetings.  Gauu  was  always  ready 
to  converse  even  with  persans  nnacqoainted  with  the  subjects  he 
had  made  his  own,  and  his  animation  in  doing  so  bore  evidence 
to  the  delight  he  took  in  the  contemplation  of  nature.  It  was 
this  feeling  that  led  him  a  short  time  before  his  death  to  have 
cngmved  at  the  foot  of  his  poctimit  the  foUowilUt  lines  as  ( 
ii(  bait  tte  pk&Mplqr  ofhb  idsM  «d  of  hb 

"Thf>u,  Nature,  art  my  Oaddeu,  to  diy  laws 
My  services  arc  bouiiJ  I  " 

"Omms.  2.Cod.t"p.n>  Bhakiywro,  KiagLaBf.AttLSew»oa. 

Thg  Ul  Eit  «r  Gna's  wiitiwi  tvndd  fill  um  of 


;  dMKii  aHttM  caiaBia^M57  «f 


gim  a  vMylUliut  aln^  hot  I 
K  InHadftif  tte  tamr  wo^  b  riMB  hi  Ike  Royil 
Sode^a  Cililqfae  of  SdeaSfie  Fapm.  The  thlas  eiefMi 


of  IS4  paMs. 

Oiie7Gaiuifs  eariket  dlwofefieais  the  "method  of 
squares."  This  method,  though  first  pahlished  by  Legendre^ 
was  applied  by  Gauss  as  early  a«  the  year  1795.'  1^  some- 
what remarkable  that  Gauss  ha?  devoted  so  few  memoirs  to 

*  He  is  taid  never  to  have  ^Icpt  from  under  the  roof  of  hia  own  ub^rtatory 
but  on  the  one  abov^named  ocuutoo,  and  in  the  last-named  year,  i-r. ,  the 
yeir  before  he  died,  to  have  teen  for  the  first  time  a  locomotive.  l>urinf 
this  viiit  to  Berlin,  Gauu  made  the  aci|uaintanc«  of  Weber.    "Z.  Gc<l 
p.  61. 

STo  use  the  words  of  Gauss's  suc€cs.»:r  at  GoitinRcn.  A  inxat  living 
EnjUsh  mathematician  says :  "  The  maibeuiatician  li\x-s  lung  and  lives 
young  :  the  wings  of  his  soul  do  not  carl)'  drop  olT.  nor  do  its  poru  become 
doficcd  with  the  earthy  particles  Mown  from  the  dusty  highways  of  wigir 
life.  (Dr.  SylvoMec's  addnii  at  the  Exeter  Mrcting  of  the  Briliili  AsM» 
lion,  it^g.)  He  cites  Lcibniu  Euler  jd,  La^irange  77,  Laplace  r*.  Gaoss 
7<B,  Plato  St,  Newton  85,  Archimedes  75  (then  killed  by  a  K.  inan  ii>t  )icr), 
Pythagoras  99. 

S"Gaiua.  Z.  Gcd,"  p.  9}.  He  was  a  taan  of  determined  character.  «1 
MnMsg  will,  and  ooe  who  disdained  all  haJf-heaTtcdnett  :  (aad  p.  toa^  Ws 
charictcr  snowed  a  curious  mixture  of  self-conscious  diKnity  and  cWWIlhi 

simplicity.  Lairousc  sa^->  he  v>ai  bjl  little  communicuivr  jiH  m'^rose,  Mt 
to  «y  ijceviaji. 

*  A  short  time  before  hi>  death  he  spoke  toa  celebrated  ij'.ych_>!  :,^i%t  00  the 
poiiihiliiy  of  putting  psyehoiogy  on  a  laatbcinatical  basis. 

*  "Gauia.  Z.  Geo.,"  p.  94,  says  he  read  Gibbon  and  Macaul.>y'i.  h:iiorie* 
with  ETeai  inlocst.  He  was  immensely  amuMd  (p.  qjl  with  "The  Moon 
rises  broad  in  tbs  DOlth««t,*'  which  occurs  in  one  of  Sir  W.  Soou't  novels. 
He  would  net  tell  his  ftwod*  what  had  set  him  bu,;hins  until  after  coUccxing 
a  vanrtv  of  cjitiuni  of  the  novtl  in  qucitioa  he  found  that  the  pji«ase  »as 
not  a  mi'rmr.i 

*  We  an  here  indebted  to  M.  Wagener  the  writer  of  the  notice  is  the 
BtogiapUe UaKrsinlh fMichaudJL'Paris,  itiK  _ 
rrlieoiia  Motu*.  Hb.  H.  f  iii.   Zm  GUishcr  "On  iho  Law  of  Fkdity  ol 

Errors  of  Observations,  and  On  the  Method  of  Least  Sqoart^  "  Roy  Art 
Soc.  Mrm^tn,  vlI   ohh  in  *;iich  i^  collected  much  infomiatioo  on 

the  subject.   Aiio  iudliuuicr's  "  Uisior)'  of  Tbeoey  of  Frobabslity,"  I  i.oi; 
Ray.  Ssc  /^wMdUmi^  ^  jps. 
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I  of  ta  algebnuc  character.  If  we  except  a  comparatiTely 
■aiaiportant  paper  on  Descartes'  Rule  of  Signs,  which  appealed 
ia  CnO^f  Jtmfiial(i^ai),  his  qbAj  algebraiad  memoirs  nuate  to 
As  flieoran  that  every  eqoatioa  has  a  root.  Of  this  he  gave  no 
kM  than  three  diHiactdemonitTatioiis,  ooe  in  1799,  one  in  1815, 
aadoneiai8i&  Th*tto i}99lb(nMdthemlijectofhtofintpHb> 
Uahed  pap«r:  ''OaiMoitatto  nom  thaowalfa  <imiitflii  fiuietio* 

in  factores 
1  inangmal 
Of  Ailo. 


MMHnBBOf  mm  nrldv  to  mf  othwi*  te 
Tarkms  reaaoM  thottHbnqMBfhr^MB  toOMHlf  km  hmm 
jottly  prtteidllbrlMntlMbnoMrolnMoolca. 

AatiripodiiacHlriB  bnadm  «f  aadjpsis  dates  from  the 
lialilkMlteafte"DiiqriAiaMAillhnMllne''(Ld  i&>i),* 
toA  fioB  dw  fBMifrliii  wttlt  wliidl  wm  ywuts  M«r  Gwm 

[  Ij«iu^!AS  it  mSnv'SfiBAik 
wttaanldlade  of  vaults,  rdatiag  to  Diophuitine  pfobloni^  to 
AkttMivof  tte  midms  of  powcii,  and  to  binir  avadntic 
Ml  ae  latter  had  givta  the  chMMtar  of  anal  theocy  to 


MM  irt  Iwtt  of  Umw  ntoUs  by  Ua  diaeovera  tht  ndMllM  of 
onadnUk  fioima  and  of  the  true  priadples  of  the  sotation  of  ia> 
Mmiaalc  aqnatkna  of  the  seoond  deme.   Leeeadie  (with 


d^gtee.  Legeadie  (with 
J  additions  of  his  own)  had  endeavoured  to  anange  as  mnch 
pbssihlf  of  these  scattered  fragments  of  the  sdence  into  a 
■lltWiMlii  iriiole  in  his  **  Essai  sur  k  Th^orie  del  Nombgnes." 
Bnt  fhe  "D.  Ar."  was  hi  the  press  when  this  important  treatise 
appeared,  and  what  in  it  waa  tmrn  to  adien  was  alreadjr  Itnown 
to  Ganss.  This  grand  wodt  ttiH  tteaalysia  at  onr  hands,  bat 
lack  of  space  a>mpels  us  to  pats  on  at  once  to  the  fourth  section. 
The  greater  portion  of  it  is  occupied  with  a  res«m:h,  which  of 
itselfalone  vonld  ha*e  placed  Gauss  in  the  fint  rank  of  mathe- 
matidau  "If  /  and  q  are  positive  uneven  prime  numbors^  f 
has  the  same  qnadratic  chanctcrwith  rq^ard  tof  that^hasvritn 
regard  to/>;  except  when  /  and  y  aie  both  of  the  Ibnn  4 1«  *  3, 
in  which  case  the  two  characters  aie  always  opposite,  instead  of 
identical"  This  is  the  oelebntod  Fiindamental  Theorem  of 
Ganss,  known  also  as  the  Law  of  Quadratic  Reciprocity  of 
T^madre.  Gansa  discovered  it  (by  induction)  in  March,  1795, 
be^re  he  was  eighteen ;  the  proof  given  of  it  in  this  section  he 
discovered  in  April  of  the  year  folk>wing.'  He  cannot  at  the 
earlier  dale  have  been  aware  that  the  theorem  had  been  already 
enunciated  (though  in  a  somewhat  complex  form)  by  Emier,  and 
that  L^endre  had  attempted,  though  unsucceasfuUy,  to  prove  it 
to  the  iVmoir/ of  the  Academy  of  Paris  for  1 784.  Tbeqaestioa 
of  priority  of  enunciation  or  of  demonstrating  by  induction  in 
this  case  is  a  trifling  one ;  any  rieoroos  demonstration  of  it 
involved  apparently  insui)erable  difliculties.  Gauss  was  not 
content  with  once  vanquishing  the  diiliculty,  he  returns  to  it 
again  in  the  fifth  section,  and  there  obtains  another  demonstra- 
lion  repo&inc;  on  entirely  different,  but  perhaps  still  less  elemen- 
tary pnnciples.  In  January,  1808,  he  submitted  a  third  demon- 
stration to  the  Royal  Society  of  Gottingen  ;  a  fourth  in  August 
of  the  same  year  ;  a  fifth  axKl  sixth  in  Februarv,  1817.  It  is  no 
wonder  he  should  liave  felt  a  sort  of  personal  attachment  to  a 
theorem  which  he  hod  made  so  completely  his  own,  and  which 
he  used  to  call  the  "gem  "of  the  higher  arithmetic.  11  is  six 
demonstrations  remained  for  some  time  the  only  efforts  in  this 
direction,  buc  t;  0  sub-LCt  subsetiuently  attracted  the  attention  of 
other  eminent  mathtmaticiaju,  and  several  proofs  differing  sub- 
stantially from  one  another,  and  from  those  of  Gauss,  have  l>ccn 
given.*    It  would  be  impossible  to  exaggerate  the  important 

'This  diuenathMi  (Hclmitadt,  1799),  lo  little  knowu  that  (.o^raja^e 
npears  not  to  have  been  acquaintad  with  it.  and  "  Cauchy  hat  ncetred  10 
France  all  the  praixe  due  to  a  nist  di»co»eier." — Lanouie. 

'  For  an  amiuing  notice  of  this  work  >ee  **  Btogrephie  nouveUe  dc*  Con. 
tCBiporains  ~  (Paris  :  "  Cct  oamp  a  ebteau  ua  wccfct  d'a|»te  laquel 
00  tcrait  tCBl)?  de  croire  que  le  chaHataniamc  mvahit  quclqucfoit  juiqu'au  do. 
nuiioe  des  malh^matiiiuc*"  I  see  Roy.  Soc  /'ttve-fi/tN^'i,  pp  5(^0,  5-^1,  uhi su^rn) 
Twelr*  yciar^  latcr(**  Hingraphie  i:nivcrsclic  et  (/ortaiivf  <.ir»  ConteroporaiDs," 
Paris,  >8j«)  we  read,  "  II  suSit  de  dire  qu'co  ccui ral  »C5  Ixavaiu  aaai  ciliiiidi 
dc«  watluiBiBiicieiu  Us  plus  diwinairfi «  qu'iu  la  racoMMMdaat  autaat  aar 
lavr  eaaditud*  que  par  la  ckne,  la  pr^cisioa  et  nUipan  4a  sRrC^ 
Lapiaca**  sayii^,  aooMd  abeva,  aba  slwm  ia  what  aanMliaa  Oaass  was 
hcldatdMildaMi  UaadaspMdaofUslslaatMrfasal, ''Hisiabsk'pi  lia 

1  See  Gauss's  note  (pp.  475.  4;^  of  vol  I  ef  Us  *' 

*  Uy  Jacoiii  and  Karnnein  in  Germany,  M.  UaoviUab 
tiwsMVI  '  - 


influence  whidi  this  Hmoicb  has  had  on  the  sabaeqnent  develop* 
ment  of  arithmnHr,  and  the  discovery  of  its  demonstration  by 
Gauss  must  be  certainly  regarded  (it  wu  so  regarded  by  him- 
•elf)«  at  one  of  his  greatest  scientific  achievenwnts.  This  fifth 
C  these  marvellous  pages  ")  abovada  with  aabjecti,  each 


of  which  haa  been  the  starting-point  of  koKMriM  of  itopwtowt 
rescawbes  by  sabaeqnent  mafBcmiticiami   uAm  Mmmmitt 
to  thbaMtton  Gauss  charactcdttal^raUt: 
sucotorit  flt  nihil  amplius  <iriilmiiilMi  M 
Sea  %  iSoo."  It  ia  noMifaUe  Oat  Iw  i 
pddUiid  temadtiftl  mniAM  to«Ud 

Trtwiit  flf  tta  noWKtSnil^flii  flf  Mi 

toMibaitaaj 


Jaeob^ltii  lot  tool  .  .. 
the  wnUtnd  fiOli  wctiQiiiwen  pwNBOvwwidi  eliwul  \ 
vend  MriecL  hat  (he  wvoidi  leeiiaa  at  eoce  made  the  laate^ 
tionefiivm  Ar."  ThewdUawwafheaiTof  tbedivyoaof 
the  cfad^  <BfriwJ  ia  tUi  eeetion,  «m  nedted  wtth  mat 
nsd  deienad  cnduuimi  as  •  memorable  aiiMithni  to  die  umoit 
of  equations  and  to  the  eeootetfy  of  the  ditle.  Gauss's  note  OB 
8365  ("drcnlum  in  17  partes  dhriatfailem  esse  geometric^ 
delnfanu  1796^  Hartso**)*!*  interoting heeaiue*it  shows  that 
he  WM  not  yet  nineteen  when  he  made  this  grmt  discovery. 
Sv«»  toon  iHuifcmble,'  ho«e««b  is  a  paiMF  Q  33Sk  1>  whim 
that  fhe  prindplci  orfaii  nrdtoa  aio  appUeable  to 
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Ckrt  Friedrich  GauM. 

many  other  functions  beside  the  circular  functions,  and  in  par- 

y'  dx 
^\^^' 

This  almost  casual  remark  shows  (ai  Jacobi  long  since  observed) 
that  (jaus>i  at  iht  date  of  the  publication  of  the  "  D.  Ar."  had 
already  examined  the  n.itLire  and  properties  of  the  elliptic  func- 
tions and  had  discovered  their  fundamental  property,  that  of 
double  periodicity.  This  observation  of  Jacom's  is  >unply  con- 
firmed by  the  papers  on  dliptlc  trunscendenU,  now  pwhlWiri  in 
the  third  volume  of  Gauss's  collected  works.* 

The  *'  D.  Ar."  were  to  have  included  an  eighth  section  ;  at 
first  it  was  intended  to  contain  a  complete  theory  of  congrtiences, 
bat  sabeequently  Gansa  appears  to  nave  fHOffUUtA  to  coattano 
the  work  by  a  more  complete  discnaskM  of  die  theoiy  of  tho 
division  of  the  circle.  Manuscript  drafts  on  each  of  thcae  nb- 
jects  were  found  among  his  papers ;  the  fiat  cf  then  ii  wptf  ialiy 
interesting^  as  it  tareau  of  the  genaal  thooqr  of  ooofnienea  firaoa 
a  pouit  of  view  ckMely  allied  to  dtat  ■afaaoqaaitlf  lakaa  by 

one  by  M.  Zcllu  (we  Mtu^necr ,-/  M.il/i^mmlkt,  Wo-  ML,  Jsnsaiyi'lljO 
for  aa  aoeouiit  by  Prof.  Paul  Mansion) 

I  The  Ikaoiem  tt  which  they  refer  had.  io  tho  interval,  been  reAseMVtcrf 
and  deianaHrmd  by  Ldeune  Diiichlet.   This  demonttmiaa  has  been  to  a 
ceruin  extent  ti»fliM  by  M.  Hwaiu^  aad  ika  iwB  ar  psasf 
Gauu't  papers  alHrU*  dasUapysaadMavanrasartytaVMi  ad 

M.  Hennite. 

'  Scberiac's  ediliaB,  iMn^ra.  M.  Chasin  pauc<  t>y  thU  discavery  with- 
out any  noooe  of  it ;  ia  this  caM  the  laneuii|;«  could  not  be  the  barrier ; 
"  Par  »uite  de  notre  iirnonwce  de  U  langue  daiu  laquetlc  ib  Mnt  icrils." 
"  Apctfu  Hiaoriquc,  '  p  31^.  Detamlire  g tvea -an  accMBt  in  his  "  Rapport 
HUtonquc  uu  Ici  jirnjr'-*  <1«»  Sciences,"  Pajis,  i8ta 
dVfftic*  are  some  pertinent  rcnurk 


Id  the  Roy.  Ast.  Soc 


3  On  p.  ^93  Roy.  -Sue,  ULitLjirv  N'  ucc  v,  ill  be  found  the  story  of  Gauu 
•ad  Jaeofail  for  every  tbeocem  in  the  nibjca  of  elUptk  iatenab  produced 
by  ia>  lawer,  Oaum  could  shew  lia  lallawa— eg  Us  ■saiiirr»ls 
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Erariste  GaJois  tnd  by  MM.  Semet  and  Dedekind.  This  draft 
•ppean  to  belong  to  the  years  1797  and  1798. 

To  complete  oar  hasty  sketch  of  the  arithmetical  works  we 
need  only  mention  (i)  the  remarkable  interpretation  of  the 
arithmetical  theory  of  positive  binary  and  ternary  qnadimtic 
forms,  which  will  be  foand  in  his  review  of  the  works  of  L. 
Seeber  [1831]  ("  Werke,"  vol.  li.  p.  188) ;  and  {2)  the  two  im- 
portant memoirs  on  the  theory  of  biquadratic  re&idues  (1825  and 
1831).  In  the  second  of  these  memoirs  he  gives  a  theorem  of 
lilquadratic  reciprocity  between  any  two  prime  numbers  no  less 
important  than  the  quadratic  law,  viz.,  "  If  and  /,  are  two 
primary  prime  numbers,  the  biquadratic  character  of  /,  with 
regard  to /j  is  the  same  as  that  of^ /j  with  repard  to  /»,.  This 
theorem  itself  and  the  introduction  of  imaginary  integers  upon 
which  it  depends,  are  memorable  in  the  history  of  arithmetic  for 
the  number  and  variety  of  the  researches  to  which  they  have 
given  rise.' 

A  writer  remarks  each  work  of  Gauss  is  an  event  in  the  history 
of  science,  a  revolution,  which,  overtuminj;  the  old  theories  and 
methods,  replaces  them  by  new  ones  and  advances  science  to  a 
height  whicn  do  one  had  before  dreamed  of.'    '\^'e  have  given 


proof  of  this  in  one  branch  of  mathematics ;  we  shall  tee  that  the 
wittkess  is  true  as  to  other  branches  also. 

The  discovery  of  the  planet  Ceres  at  Palermo  on  the  first  day 
of  the  present  century  led  to  Gauss's  taking  up  the  subject  of 
astronomy.  He  did  not  come  into  possession  of  the  requisite 
data  until  the  October  following.  In  a  few  weeks  he  de- 
termined the  elements  of  its  orbit  with  sufficient  accuracy  so 
that  the  Baron  de  Zach  was  enabled  to  rediscover  the  planet  at 
the  first  attempt  he  made  for  that  purpose  on  December  7.  This 
discovery  was  soon  followed  by  that  of  three  other  small 
planets.  These  discoveries  supplied  Gauss  with  the  means  of 
further  improving  his  solution  of  the  problem,  and  in  1809  he 
brought  out  at  Hamburg  his  "  Theoria  motus  corponim  caelei- 
tinm  in  sectionibus  conicis  solem  ambientium."  This  contains 
an  "  elaborate  discussion  of  the  various  problems  which  present 
themselves  in  the  determination  of  the  movements  of  planets 
and  comets  from  observations  made  on  them  under  any  circum- 
stances." '  Gauss's  other  astronomical  researches  are  chiefly  con- 
tained in  De  Zach's  Monatltcht  Correspondent,  the  Tramaeticm 
of  the  Royal  Society  of  Gottingen,  and  the  Astronomueht  Noih- 
riehten ;  all  are  contributions  of  the  highest  order  of  excellence. 


Gauw'  llirthplace  im  Bniuoriclc. 


To  astronomy  Gauss  joined  geodesy,  and  the  Hanoverian  Govern- 
ment charged  him  with  the  tri.ingulation  and  measurement  of  an 
arc  of  the  meridian  between  Gottiogen  and  Altona.  This  he 
accomplished  between  the  years  1821  and  1824.  For  carrying 
out  his  purpose  he  invented  many  methods  quite  original  *  It 
was  his  intention  to  publish  an  extensive  work  upon  geodesy, 
but  he  did  not  accomplish  his  purpose.  He  contributed  two 
merooin  on  the  subject  to  the  Royal  Society  of  Berlin  (1844, 
1847). 

'  Id  our  account  of  Cuui'i  uithmctical  work  wc  have  throughout  r«cly 
referml  to  Prof  H  J.  S.  Smilh'i  pnsUlentijiI  addreu  (tec  above)  and  hu 
two  repocti  OD  the  thaory  of  nuinbers  (Brit.  Asaoc-  Rc|x>rt<,  1859,  |>p. 
t«8-i67  ;  iWo,  pp.  ito-i^t).  But  w«  are  rtill  more  deeply  iiidabtcd  lo  him 
for  referencet  and  criiidunt  mo«t  kindly  ^T«n  in  the  muUt  of  the  praiaing 
cSaims  of  his  other  numerous  cn^aKemeuK 

•  Wagener,  in  Michaud'i  "  Biographic  Um»er«elle."  Proi.  Caylvv  writes, 
"All  that  Gauu  ha»  written  i»  fint  rate  j  the  iotcrcfting  thing  would  b«  10 
(how  the  influence  of  hij  different  memoir*  in  bringing  to  Iheir  preaent  OOO- 
dJtioa  the  subjects  to  which  they  relate,  but  this  is  to  write  a  History  of 
Mathematics  from  the  year  1800. 

'He  invenud  the  heliotrope  lo  render  angles  risible  at  as  great  a  dif- 
toivoeas  po«iWe  ;  ihi«  he  did  by  reflecung  tTie  rays  of  the  nin.  He  also 
•Kinaed  a  method  for  the  correcttoD  ol  the  errort  whidi  occur  in  an  ezten- 
SIT*  system  of  iruuaguUtkaB.— "  Causa.    Z,  Oed.."  pp.  s«  53-! 


Mr.  Todhnnter  in  his  "  History  of  the  Theories  of  Attraction." 
de\'otcs  1162-1175  t<>  analysis  of  a  memoir  by  Gauss. 
*'  Theoria  attractionts  corporum  sphi^roidicorum  elJipticorum 
homogeneomm  methodo  novi  tractata"  (Royal  Society  of  Gottin- 
gen, March  18,  1813).  Mr.  Todhunter  says,  "he  completely 
succeeds  in  his  design  ;  hi.<;  solution  is  both  simple  and  eleganL"' 
He  further  remarks,  "  Ciauss's  writings  are  diatingaishe<i  for  the 
combination  of  mathematical  ability  with  power  of  expression  ; 
in  his  hands  Latin  and  Gemum  rival  Frencn  itself  for  clearness 
and  predsion." 

In  another  of  Mr.  Todhtmter's  works  ("Calculus  of  Varia- 
tions," 1861 )  he  discusses  in  his  third  chapter  (pp.  37-52)  a  memoir 

■  Roy.  Soc  PrvfttdiHff,  p  jgj  ;  Roy.  Ait.  ^ocMcHthly  .\>/iV«/as  above  . 
A  curious  iact  it  recorded.  The  preface  to  ihii  work  u  dated  March  iS.  iSa^ 
Just  two  cxDttihes  after  Kepler's  "  Prcfalia  de  Stella  Marti>,"  March  »i 
>6o9  ;  "  Gauss.  Z.  Oed-."  p  4a  Ailer  the  publicatioo  of  this  work  &aiM 
became  "a  member  of  all  the  Icanted  societies  from  the  Polar  Circle  to 
the  Tropics  " 

*  Chailet  ^quoted  by  Todhunter)  calls  it  "le  beau  m^moire  de  M.  Causa." 
Another  celebrated  raemotr,  "  Allgemtin*  L«hrsStie  .  .  .  Aiuiehui^-  uad 
Atntossuogt-krAfte  '  (Lcipsic,  1840).  w  treated  by  Todhunter  |  lo  this 

last  Gauu  uses  the  name  Potential  (apparently  independeat  of  Gt««o) 
\  790.    See  also  Maxwell's  "  Electricity,   )  70. 
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entitled  "Friedpu  goienlui  Theorix  figune  Flnido- 
■qidiaiiii*'  (KojnJSodety  of  Gdtun|en^  1833).!  It 


to  the  Aeoiy  of  cepillaiy  etlnctiiaii, 
Mr  WW  MiBe  veidti  iriiidi  bed  eJnedy  beeo  obtdsNri  tqr 
It.  nenatnehnedtf  Mb  TodlHMerit  dwtdevoted 


ifMBtnehnedtf 
?ibe M^ttien of  apvounft  inteeetcnfai  «f  tNuietioB*,  "u- 
ydviog  the  variation  of  «  oettida  dotihle  intcentl,  AeUmki  tftkt 
iHtfgraiim  Mug  oUq  variaHt ;  ft  it  Ae  eeriMt  Cttmplo  of  the 
of  neb  a  problem."  In  1831  we  find  Gmn  eon" 
I  ttm^  of  cryttallosraphy ;  in  a  few  weeks  1m  bad 
[  IhembjBOt  We  led  tbit  tbe  question  of  the 
ily  or  imHiiMlity  of  the  wtioe  of  the  cry  stallographic 
bed  ■ttiaeted  hie  attentioo.* 

We  eaa  only  touch  npon  Gaon's  farther  oontribatioiu  to 
Ceomctcy.*  To  him  are  doe  many  fundamental  theorems  in  the 
ibeoiy  of  cnrve-euriaces ;  also  on  the  development  of  surfaces ; 
thus  it  was  he  who  found  the  equation  to  developable  surface*. 
He  was  used  to  say  "  that  he  had  laid  wide  several  questions 
iriucfa  he  had  treated  analytically,  and  hoped  to  apply  to  them 
geometrical  netbods  in  a  future  state  of  exisleiKe,  when  his 
conceptiooa  of  mce  dwuld  baw  beeooo  ampliiicd  and  ex- 
tended." * 

Those  not  acquainted  with  Gauss's  writings  would  think  we 
must  have  exhausted  our  account  of  them.  In  1S31,  however, 
on  Weber's  arrival  at  Goltingen,  physical  questions  took  the 
first  place  in  Gauss's  thoughts,  and  separately  and  in  conjunction 

many  wi, lis  wcru  br<jup.rit  out  by  these  two  I'IhIo-m jphers.  There 
is  su  h:';l  iin  ;\i:cou!it  of  Gauis's  achieverneti'.s  in  this  direction  in 
!lic  Kovn',  .Socit'.y'i  (Jbituary  Notice,  tluit  we  need  only  refer  to 
11.'  liu  contributions,  we  may  bticlly  i.iy,  to  the  knowledge  of 
electro-magnetism  and  terrestrial  maf^nc'.isni  were  j  trrhapi  the 
most  considerable  and  important  of  his  achicvL-iiiLiiti,.  lie  in- 
Tenlcd  the  magnetometer,  and  was  one  of  the  tin-,',  '.o  point  out 
the  possibility  of  sending  signals  by  galvanic  currents,  and  so 
OODtributcd  to  tbeinventujri  ot  the  electric  tclcgra[ih. 

•  "  If  we  except  the  great  name  of  Newton  (and  the  exception 
it  one  which  Gauss  himscU  would  h.tve  been  delighted  to  make) 
it  it  probable  that  no  niathemaiician  of  any  age  or  country  h.is 
ever  surpassed  Gauss  in  the  combination  of  an  abundant  fertility 
of  invention  with  an  absolute  ri^orousne^s  in  dtmunsiration, 
Wbich  the  ancient  Greeks  themselves  might  have  envied.  It 
may  1>e  admitted,  without  any  disparagement  to  the  eminence  of 
such  great  mathematicians  as  F.uler  and  Cauchy  tlial  they  were 
so  oserwhclmcd  with  the  exuberant  wealth  of  their  o  *n  creations, 
and  so  fascinated  by  the  interest  attaching  to  the  results  at  which 
they  arrived,  that  they  did  not  greatly  care  to  expend  their  time 
in  arranging  their  ideas  in  a  strictly  logical  order,  or  even  in 
establishing  by  irrefragable  proof  propositions  which  they  insiinc- 
tivcly  felt,  and  could  almost  see  to  be  true.    With  Gauss  the 

case  was  otherwise  It  may  seera  paradoxical,  but  it  is 

probably  neverthclcs.H  true  that  it  is  precisely  the  eff  irt  fitter  a 
logical  perfection  of  form  which  has  rendered  the  wriiings  of 
Gauss  open  to  the  charge  of  obscurity  and  unncccssiry  diliiculty. 
The  fact  is  that  there  is  neither  oliscurity  nor  dililcuky  in  his 
writings,  as  long  as  we  read  ihem  in  the  submissive  spirit  in 
which  an  intelligent  schoolboy  is  made  to  read  his  Euclid. 

'  Read  Sept.  aS,  iSjg 

'  .Sec  Gaiuks'k  rcvieu  u]  SecLcr'a  t.tiilcrbiictujitj^cn  flber  die  8|||HadMAcn 
dcr  (KAitivea  icrn^rcn  qii.ior.iiischcri  foduen"  in  the  CiflHugrt  girleArie 
^nMtijcfHU&\i)ot  Crr/if,  vol.  xJt  p.  xxi.  Piof.  H.  J.  S  Smilh  "On  ihe 
C^aditioiuof  PcrpendiGuluily  io  a  Parallelopipe<ial  by>.iem. "  ( London  Math 
Society's  PncttJiitgi,  Deccmkcr,  1876).  Hm  matliod  of  drawing  Ihe  CTVStaN 
was  cwcntiaitv  tiut  same  a«  that  devuai  tehiaiMalir  hf  Muir.  of 
Canliridgr.    "Guon.  Z.  Gcti  '  p.  61. 

'  DiKiuMitionescenetalei  cir  .asui;<rficic(  cnrvas(7"'-i«;*-//.'»!j,  CBtsingen, 

•  "  Gam*.  Z.  Ged.," p.  81,  quoted  by  I'rof  SylTotcr  (h^'  m/ra).  Gauii's 
coBsaciioK  wteli  dM  s^called  Oeenian  huariitHw  ia  peimad  aut  sb  75  ot 
lot  Report  eftha  Coiaantiaa  oa  Mattemarical  TebhsfBib.  Asmc.,  i*?}-) 

Kcporter,  Mr.  f.  W.  1..  GlaUher. 

5  "Ciiiss,  -is  A  member  of  the  German  Macoetic  Unioo,  Iwouf hi hii  power- 
ful intellect  to  bear  on  tlae  theoty  of  niagnctum  and  on  the  nwtbodi  of 
obMfviai  it,  and  he  not  only  added  (really  to  our  koowledi^e  oC  the  theory 
of  attiaeiMMM,  but  rcconstrucled  the  whole  of  macnetic  sckdcc  tti  refards 
Ihe  inMrumcnt-i  um  iI,  ilic  melhuiJ^  of  otricrrjilor..  and  the  calctilatiten  ol  the 
results,  JO  thai  !■  -  m-.  rr.i]  r  .  tin  IV-t rc-,;r  ,M  .if^neti.im  may  l>e  uken  a* 
toodeli  of  physical  rc>eai<.li  Uy  all  thox  whn  are  cni;aged  in  the  measurc- 
loeot  ol  any  ol  the  l<>rce»  in  nature." — Vtot  tlerk-Maxwell'i  "'  Eleariuty 
and  Masncliun  "  (it;  j>,  p.  viii.  We  ouy  also  refer  for  a  >tateinenl  ot  some 
of  Gaim's  diKOveries  to  iS  t**.  >44.  409,  411.  4S4.  }e6.  and  744.  ^  alw> 
I'rof.  .Maxw«ir»  Addreu  (Brit.  As«>c  .  Liverpoal,  il7D>,  Fpw  iM-N#  ft" 
account*  of  the  memoir  Inteniitai  vis  magncticje  terrecttU  ad  flieaianm 
alrtolulain  revotaia"  (i8jj)  and  of  the  Theory  of  the  Earth's  Magnetitm 
(itjo) :  '■  Alli;eine»oe  1  heone  det  KrdmagDeturam. 

•  Wn  onou  IimIv  fton  aetcs  slsced  at  our  Mrviec  lor  tail  article  by  PnC 
B.|.&Wih.  -'SurfBMN««loi^*-Ga«i.  S.  Gad..- Me. 


is  ma'!e  is  fully  proved,  and  the  asaertbMia 
in  a  perfectly  just  analogical  order  ;  then  ll  . 
notbiac  ao  fitr  of  wUeb  we  cw  ooB>plaiiii  But  wbaa  w«  bawe 
fiaUulddiepeiiual,  waiooa  Ugl»  to  fad  Ifcat  our  work  to  bat 
b«m  flttt  we  aie  adU  abndbe  Oft  Ibo  tfuMdMld  of  Ibe  tea^ 
aid  duit  lbs»  to  m  aaoM  wUcOii  beUnd  (bo  fail  aad  to  aa  wt 
tnoere W  ikoa  aa  .  .  .  .  ao  veitlge  appears  o(  the  pioeaM  ngf 
wbiA  die  leiDltitaelf  was  obtained,  perhaps  not  cfCB  a  traee  of 
the  oomUentioBa  wbtob  ngferted  the  aocoealTe  ateps  of  the 
demoiutxatioB,  Gna  aji  BMie  tbaa  onee  that,  for  brevity,  he 
only  gives  the  ^aAod^  udanmcaMi  the  analyiia  of  hie  pro* 
positions.  '  TtaMM  WMMAma' ware  the  words  with  wbidi  be 
delighted  to  describe  the  character  wUch  he  etxdeavoured  to 

impreia  upon  his  mathematteal  writiqgs  If,  on  the  other 

hand,  we  turn  to  a  meaeoir  of  Eolei'i,  tbcce  ia  a  sort  of  free  aad 
loxuriut  giaoeftdoeB  aboat  tbo  whole  peifarmance,  which  teUs 
of  the  qolet  pleaiere  wbidi  Ealer  noBt  uve  tdcen  ia  eacb  step 
of  hia  woric ;  hot  we  are  camcioua  Bevertbdeia  that  we  are  at  aa 
immense  distance  from  the  seven  grandeur  of  de^ga  which  to 
characteristic  of  all  Gauss's  greater  ellbrts.  The  preeedioe  criti- 
cism, if  just,  ought  not  to  appear  wholly  trivial ;  for  Uioiisfa 
it  is  quite  true  that  in  any  mathematical  work  the  sw* 
st.incc  i>  immeasurably  more  im|M}rtant  than  the  form,  yet 
It  cannot  be  doubted  that  many  mathematical  memoirs  of 
our  own  time  suffer  greatly  (if  we  may  dare  to  say  so) 
from  a  certain  slovenliness  in  the  mode  of  presentation  ;  and 
that  (whatever  may  be  the  value  of  their  contents)  they  are 
stamped  with  a  character  of  sUghtness  and  perishableness^ 
whicis  conira.sts  itroiijjly  with  the  adamantine  solidity  and 
dear  liaid  iiuxJellmy,  which  (we  may  be  sure)  will  keep  the 
writin;:;s  of  c;iu.s.s  fruni  l>eing  forgotten  lonfj  after  the  chief  results 
and  methods  contaititd  ia  them  have  beea  incorporated  in  trea- 
tises more  easily  read,  and  have  couit-  to  form  a  [i.irt  of  the 
common  patrimony  of  all  working  inatlicnuiticiaiis.  .Viid  we 
must  never  lorf;ct  (what  in  an  age  so  fertile  of  new  iraiheniatical 
eoiiccfitions  as  our  own,  we  are  only  loo  apt  to  forget),  that  it  is 
the  l  u-itie&s  of  mathematical  science  not  only  to  discover  new 
trutlis  and  new  methods,  but  also  to  establish  them,  at  whatever 
cost  of  time  and  labour,  upon  a  basis  of  irrefragable  reasoning. 

"  The  nc^ftariKos  wiSoi  oAo-yw*'  has  no  more  nght  to  be  listened 
to  now  than  he  had  in  the  days  of  Aristotle;  but  it  must  be 
owned  that  since  t!ic  invention  of  the  '  royal  roads  '  of  analysis, 
defective  modes  ol  rea.s(>nin^  :\ud  cf  projf  liave  had  a  chance  of 
obtaining  currency  which  they  never  hail  before,  It  i.>  not  the 
greatest,  but  it  is  perhaps  not  the  leait,  of  Gauss's  i  lairas  to  the 
admiration  of  malhematician.s,  ihat,  while  fuliy  penetrated  with 
a  sense  of  the  vistncss  of  the  science,  he  exacted  the  utmost 
rigorousness  in  every  part  of  it,  never  passed  over  a  liifficulty,  at 
if  It  did  not  exist,  and  never  acee[i;e.l  a  thei  rein  as  true  beyOBd 
the  limits  within  winch  it  could  aclu  iUy  be  detnoiutrated." 

It  will  be  evident  to  our  readers  that  this  notice  has  been 
drawn  up  with  a  purpose.  The  town  of  Brunswick  proposes  to 
celebrate  the  hundredth  anniversary  of  Gauss's  birthday,  atd  the 
committee  hope  to  have  received  before  the  30lh  instant,  suffi- 
cient subscriptions  to  enable  them  to  lay  the  foundation  stone  of 
a  memorial  statue.  We  have  endeavourcl  to  present  in  a  strong 
light  *  the  claims  which  this  great  mathematician  has  upon 
mathematicians,  not  only  in  Germany,  but  on  mathematicians 
in  this  counlry.  - 

Gauss  lui-h'.  himself  have  considered  his  works  his  best 
monument  ("  excgi  monumentum  aerc  j>crcnnius,")  and  possibly  if 
sufficient  funds  tlow  in,  the  committee  might  tee  their  way  to 
the  bringing  out  a  centenary  edition  of  them.  In  thi?  way  they 
would  confer  a  great  t>ooa  upon  matitcmaticiana  everywhere,  for 
at  present  his  writings  are^  aa  OMt  gnat  HtbaaBitical  historian 
writes,  •'  very  cosUy."  *  R.  Tucker 

■  Our  ta\k  hx'!  e^rcB  us  much  pleasure :  it  has  bren  acoonplished  ia  the 
miunt  ol  many  iniemiptions.  All  our  auihoritiet  have  l>een  given.  We 
close,  u  Ihe  author  of  lb«  Book  of  Macckbecs  closet,  with  Mytag:  "If 
I  have  done  well  and  as  i>  htting  the  story,  it  ia  that  which  IdumtdlJbM 
if  slenderly  and  meanly,  ii  it  that  which  I  could  attain  uolO."  " 
may  be  scat  to  the  ofTice  of  Natukb  un  to  the  •6th  iouaat. 

-"  Scin  Tod  wird  oicbt  allein  ia  Jko  diq|l«hl 
untcr  alien  Kcbildeten  Nationen  dcr  Wtll  oia  la 
Oe/rkrie  An^.  ic  ".  No.  i6,  December  3,  1855- 

iCaA  FneoiiLh  Gau«  Werke,  HcniiMgegeben  voo  der 
Ccscllscbaft  d<r  WiMcnschaftcn  <ii  G':titinsen  :  vol.  1.  il.  i86j.  vol  iSL  tSefi, 
vol.  iv.  iSntVOL  »•  »M7.  »ol-  V  »'74.  vol.  vil  1871.  Tbe.e  are  all  we 
have  seen.  flM  editor  U  Sdieriag.  1  he  houte  in  which  Gauu  wai  bom 
l>ore  the  namber  ^n.!  w.»»  luuaied  00  ihe  west  s  dc  uf  iheWrndrn 

cralxn.  Il  BOW  ^.  •  ■  J  1  n  eurial  tablet.  The  hou^c  -.  il  i  1:1  1-  4.  ."i  I 
the  tamilr  renoved  to  aoothei  in  Ihe  MilUenstrasse,  aear  Giles  > 
-    -  '''Z.Gad..''pba. 
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METEOROLOGICAL  NOTES 
lfRIO«OUMUCAL  LonaUM  OF  1871-73- —To  ^  (erenth 
MMaonhsicd  Report  of  die  Qraod  Dodqr  of  Bate,  hf  H« 

Oscar  Rnpp«l  of  Carhnihe,  just  pT3b1i<iTi(^.  there  ii  appended  a 
paper  giving  the  averages  of  the  observations  of  presaare,  tem- 
perature, humidity,  rain,  and  snow,  and  thunderstorms  made  at 
the  sixteen  iMioM  of  the  Grand  Pndiy  during  the  Meteoro. 
logical  Lutitm  eiidii«  with  187$.  Caarideitag  fbe  many 
physical  and  climatical  inquiries  of  the  highest  importance  which 
snch  averages  calculated  for  aJwolulely  the  same  temss  of  years 
over  considerable  portions  of  the  earth's  surface,  are  certain 
IpnUf  to  diiriiirttb  it  ii  to  .be  hoped  that  other  meteorological 
iMtimtff*  and  lodeties  will  take  the  tronWe  to  prepare  and  pib- 
Ullllbiilir  averages  for  their  respective  cfiintrie>i.  In  view  of 
the  more  special  inquiries  which  such  averages  are  calculated  to 
farther,  it  will  be  neoewUTf  tkat  anemometrical  averages  be  in- 
dnj^)^^  and  that  all  tha  avmfM  be  given  for  each  of  the  diffcr- 
cttt  boan  of  ol)wi  t  bI1uii« 

DisTi. IB'  TioN  nf  Baromfters  IN  FRANCE. — In  viitue 
of  the  r  resident's  decree,  signed  by  M.  Thiers,  for  recr- 
pniriag  the  TraiA  Naliooal  Obsciratory,  that  estaUith* 
Meat  imnea  weather  nanmgp  for  agiiculinral  porpoMS.  As 
it  was  tmpoeriUe  to  tend  40^000  tdegrami  daUf  (one 
to  each  parish)  without  gTadu.-iUy  extending  the  institution, 
M.  Lewnier  decided  that  the  daily  telegrams  should  he  sent 
oafyto  fhoM  parties  which  possessed  an  aneroid  barometer  and 
aside  amacnnento  liac  axpodag  It  to  pnblie  iaipection  at  the 
sane  place  where  the  eflidal  wwaiagt  trm  poitcd.  Having 
obtained  ready  assistance  from  the  Association  Scirn'<fir-,ic  <ie 
France,  of  which  he  is  the  president,  Nf.  Leverrter  was  enableil 
to  Bake  the  price  of  the  aneroids  as  low  aa  SO  faacs 
FrcNB  the  beginaiac  of  the  year  aboatSoo  oonHauM  paiefaaMd 
Oo  barometer,  and  now  enjoy  the  free  transmMon  of  weather 
trandags.  The  number  is  increasing  at  the  rate  of  abcut  ten  a 
day,  and  it  is  supposed  that  by  the  end  of  the  present  year  10,000 
communes  will  be  m  constant  comrannication  with  the  national 
Obeervatoiy.  Tbc  public  barometer  ia  to  be  laed  by  local 
observers  for  interpreting,  on  their  own  reaponiibflity,  the 
weather-warnings  issued  by  ihe  Observatory.  Special  meteo- 
rological organisations  have  already  issued  general  rules  for  this 
purpose  partially  based  on  Fitsroy'a  '*  Wcallier  Manual,"  partly 
on  special  ohteratlaaa.  Tlw  flBcas  ptMMne  ior  all  thcie  baio* 
meters,  irresrectiveof  theaMlnde  of  theatatloas  la  to  be  coo- 

fidereii  'do  mm.,  as  it  wi?;  fupposed  impossible  to  establish 
compariions  without  thus  displacing  the  variable.  Isobaric 
curves  are  drawn  dal^  on  observatory  mapi  after  cadi  obser- 
ntioa  haa  aadei|aae  cnmctian  by  a  eaaitaat  anaaben  M. 
Leveitlar  baa  establidied  a  rale  fbr  ibe  detendnatloa  of  that 
consiacL  When  lie  supposes  the  weather  will  be  quite  settled 
for  a  few  days  he  sends  to  his  coi respondents  a  telegram  stating 
aUmUpm,  r^bigk  Each  corrcapoodent  is  ordered  to  observe  the 
baraaMtr  at  6  r.u.,  aad  en  the  two  foUowiag  daja  at  9  A.if. 
and  6  p.v.  The  teaoltof  these  three  obacrradoas  in  BiOtmetieB 
iitobc  sent  to  the  observatory  for  the  Ottcrminatir.n  of  the  value 
of  the  correction.  When  that  number  has  been  found  it  is  sent 
to  the  station  through  the  Miniater  of  Public  Instruction.  The 
Major  la  infonnad  eSdally  heir  ouaqr  divisions  the  indicariwg 
needle  of  hb  aneroid  ntttt  be  tamed,  left  or  tight,  in  order  tbat 
the  correct  reading  may  be  read. 

Stoem  in  thb  Southkkn  and  Eastkrn  CouNTiFs.— a 
storm  of  nnnsaal  violence  swept  over  tills  part  of  Englaad  on 
Wednesday  last  week,  rising  in  Hertfordshire  to  a  fearful  herri- 
cane.  At  Sacomhe  the  whole  of  the  farm  buildings  occu[  led  by 
^Ii  M  :  c  1  were  destroyed,  and  one  of  his  workmen  killed. 
L^rgc  ircc*  were  broken  across,  hundrcdaof  frait-tiees  nprooted 
and  carried  ajiay,  and  a  large  wall  blown  down.  In  a  wood 
near  Little  Mndci^  one  kandnd  fir  trap  wm  dcatNycl. 


AOBoaAS  IN  Canada  duking  xua  Past  Wintkr.— Wo 
team  ttfm  a  oonespoodeat  fa  Onlnrio  that  aaroral  pbtnoairaa 

have  been  unusunlly  rate  ■    'ha'  par?  of  Canada  during  the  wur 
months  preceding  Ihc  middle  of  March.    In  that  region,  wfa|re 
auroras  are  usnally  very  brilliant  and  frequent  at  that  season  of 
the  year,  only  two  have  been  noticed  during  these  fonr  mootha 
Solar  Radiatiom  iw  Wmfw*  awo  StniMit.— M.  A. 

Crova  cnmmuriicnTs  lo  '.lie  /'n.'\:'i'i  hiUrnatlonal  of  the  Paris 
Observatoiy,  March  20,  a  note  on  some  observations  he  made 
near  llantpdlier  on  Janusry  4  and  July  1 1,  1876^  with  the  view 
of  areertainittg  the  calorific  labeniigr  of  solar  radiation  laodved  at 
the  surface  of  the  ground  in  winter  and  ttrmmer.  Tbesetwo  days 
were  selected  as  being  characterised  ihroughout  by  nnintcrrup'cl 
brilliant  sunshine,  and,  there  i)eing  no  sca-breeie,  unintemiptei 
calorific  transparency  of  the  air,  and  as  being  as  near  as  possible 
to  the  winter  and  sammcT  solstica  lespcctively.  The  results 
arrived  at  are  tbat  tbe  best  received  nonnally  on  Janoaiy  4  wis 
0"6io  of  that  received  on  July  1 1,  and  the  heat  received  over  the 
surface  of  the  ground  on  January  4  was  0-281  of  that  received 
on  July  II.  There  lesnlts  give  a  measure  of  the  inequalities 
produced  in  whiter  and  In  suaunar  by  Ibe  obliiinity  of  the  son's 
rays  and  by  the  duration  of  fbe  son  above  Ae  horlsoa,  between 
the  abfol'Jtc  values  of  the  intensity  of  sclar  radiation,  and  be- 
tween the  relations  of  the  quantity  of  heat  emitted  directly  to 
that  iriiicb  is  received  over  tbe  borisootal  snrftee  of  the  graoad. 

Haustonf.s  in  India. — Dr.  Bonavia,  of  Lucknow,  sends 
us  the  following:— On  Apiil  12,  1876,  st  8.30  p.m.,  after  a 
great  deal  of  lightning  and  thunder  in  the  north-west,  a  hail* 
!;torm  occurred  in  Lacknow.   We  evidently  only  got  tbe  edct 
of  the  storm,  a*  It  was  p?si,ing  towards  die  aordHtast.  Tba  fidi 
of  hail  was  not  plentiful,  but  the  generality  of  thealaaea  wvc 
enormous.    The  hailstones  were  of  all  sizes,  from  that  of  ] 
and  marbles  to  that  nf  oranges,  two  inches  and  more  in  ( 
The  lar(;;st  I  measured,  about  half-an-boor  aAcr  the  Adl,  watn 
ilat  uv.i),  resembling  a  paper-weight,  witli  a  depfearfoQ  fa  Aa 
centre  ab  nc  aitd  bclow.     Its  circumference  measured  eight 
inches,  its  long  diameter  2}  inches,  iu  short  diameter  3|  inches^ 
its  thickness     inches.    Two  others  I  measured  hadnfhniai 
ference  of  ?( inches  and  6}  inchca  reapeetively.  Sooe  were  of 
the  above  shape  ;  others  almost  spherical ;  otbeis  mi^t  ba«« 
readily  served  as  models  tf  the  large  flat  China  peach,  with  a 
depression  above  and  Ixlow.    Most  of  them  had  curious  maxa- 
miUary  projections  all  over  the  surface,  which  strong^  IcniBdad 
one  of  tome  kind  of  Echimis.  Their  iatenal  stiaetnK  can  beat 
be  described  by  stating  that  it  resembled  exactly  that  of  agate*. 
It  consisted  of  Concentric  layers,  with  a  more  or  less  wavy  out- 
line^ commencing  from  a  small  nucletis.    The  layers  varied  in 
frul— »    Some  were  tiaiisparent ;  others  opaqne.   One  Urge 
oval  stone,  faisuad  of  baviai^  like  otbcn^  its  mdeas  in  the 
centre  of  its  oval,  had  it  quite  at  one  end.  The  aadens  wia 
size  of  a  small  mixillc  ;  ir  was  spherical,  but  the  sphere  waa  OOt 
complete.    It  appeared  as  if  a  small  round  hailstone  bad  fiiat 
been  formed,  then  a  bit  of  H  chipped  oB,  end  aftenmda  a  Inife 
oval  hailstone  agglomerated  roand  it,  leaving  it  at  one  end  of  1 
oval.    I  have  been  informed  that  one  haibtone,  weighed 
time  after  it  U3IL,  wna  loar  oanee*  in  we%ht ;  aaoti 
2\  ounceSi 

The  WiATHEa  or  Eorope.— We  have  received  tbe 
Monthly  Wtathtr  Reftrls  of  the  Deutsche  Sreuvtrtc  f  ir  M  ir  ' 
and  April,  1876^  in  which  the  main  featorrs  of  the  weather 
of  Barape  daring  these  noaths  are  briefly  dMaOed  by 
various  well-known  meteorologisb^,  paiticniar  attentkm  bdac 
given  to  the  remarksble  stcnn  of  March  12  in  its  prog  rem 
over  the  Continent.  The  tracks  of  all  the  storir  s  of  Europe  di  ring 
each  month  ate  shown  by  maps,  and  tables  of  figures  are  given  of 
>  thn  aeaaaof  the  varioaemetaoidoglcalelaBBMlsteGaniaflgf  aad 
paiti  ofthecoaHMntajyoialag^ftom  which  Ibe  mdaoBology  of  » 
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lar^c  portion  of  Kurope  coold  be  graphically  presented.  Weirc 
much  giaofied  to  receive  an  iminwiion  from  the  SitvHtrtt  that  in 
fcMratbaiMSMrfi^  RtftrU  will  be  pablbbed  Rfohilr  at  Ob 
end  of  the  second  month  after  the  one  to  which  the  Report  re- 
latrs.  It  would  be  a  great  boon  if  small  ina|is  accompanied  the 
Report,  showing  the  mean  pressure,  temperature,  rainCall,  and 
diitctioa  of  wind,  ia  a  manner  liaukr  to  what  is  lo  wtU  doae 
b7  A*  Uaitod  SttitM  «r  Amrioa. 

Bail  Li  iitning. — A  vcr>'  fire  display  of  this  mtereadqg 
meteor  wai  witncned  at  Vcncc,  in  the  amth^cast  of  Fnace,  on 
tlwn^ht  of  Ifaidi  at>ia,  bf  M.  Ed.  Bhnc^  ofwhidi  aa  intar- 
eiting  detailed  account  has  just  appeared  in  the  Complcs  Rtndus 
of  the  French  Academy,  p.  666.  Toward  midnight  there  was 
observed,  about  eleven  miles  north-east  of  Vence,  a  large  black 
thandeiy  dood,  in  a  sute  of  extreme  agilatioOf  aad  oontinnaUjr 
niriiif  vbA  ImrcriBg  its  posMon.  At  the  apper  part  of  tbb 
dotld  tbne  or  four  halli  of  fire  issued  every  two  minutea,  as  if 
froB  the  iBTisihle  centre  of  the  cloud,  diverging  in  all  direction^ 
ud  after  ninning  a  course  of  from  six  to  eight  degrees,  broke 
•iiently  with  effulgent  biightnesi.  Their  apparent  diameter,  as 
ceen  at  a  disUnce  of  eleven  ailer,  wm  about «  dcpefti  Tlwy 
Hen  anally  o(  a  nddUi  Mtoar.  a  ftw,  however,  being  of  a 
yelknrah  tinge,  but  all  of  them  aasnmcd  a  white  colour  in  the 
act  of  bunting.  Their  coun^c,  which  was  horizontal  and  [larallcl 
to  the  plane  of  tlie  cloud,  was  relatively  alow,  not  exceeding  two 
dtgraei  per  second,  and  they  bjte  a  ttna(  fHwmWfl'flt  to 
ijniiMMeaoap>bifibble*»  both  at  icgaida  qppticafc  %htness  and 
general  appauaace.  From  flaw  to  time  a  dixliaiige  of  lightning 
passed  thnagb  the  clo'jd  from  above  downwards,  followed  some 
tecoodi alter  bf  a  dull  rumbling  sound.  The  cloud,  with  its  fine 
dilpligr  flf  fire-ballf,  took  a  course  from  east  to  west,  passing 
about  a  leagoa  to  the  aoith  o(  Venoe.  The  gUaowriiig  of  the 
lightning  u  iih  Iti  low  doll  thoDderooi  tooad  Cootinued  for  more 
than  an  hour,  afler  wliich  the  sky  became  darker  and  darker; 
rain  mixed  with  haiUtones  iell,  and  lightoing,  accompanied  with 
dmadtr,  finnnNd  (he  dtjr  fat  dl  dkaelkaa. 


NOTES 

Tbs  President  of  the  Royal  Astronomical  Society  has 
annoannwrt  that  the  Council  of  that  Society  have  datemdncd  to 
advance  the  reqvitila  fnads  to  enable  Mi;  Gill  to  cany  cat  bis 
projected  expeditioo  to  the  bland  of  Ascension  to  measure  the 
parallax  of  Mars  at  the  apj  t^.^chin;^  ui);  o.dtion,  in  the  expecta- 
tion that  they  will  be  aided  by  Government  or  out  of  the  Govern- 
■scat  giant  to  the  Royal  Society.  At  all  evenU  the  Royal 
Astwomfcil  Sode^  irill  act  allow  the  oppcrtaa^y  of  nakiag 
IhlsimpoitaatobanvatlaatobekMt.  Its  doty  la  the  matter  was 
evident,  and  it  has  not  hesitated  for  a  moment  in  doing  iL  Mr. 
Gill  will  embark  (or  the  island  of  Ascension  towards  the  end  of 
acxtsMMfb. 

Sir  ROHKkT  Chkistison,  who  has  been  in  failing  health 
for  some  time,  has  resigned  the  Chair  of  Materia  Mcdica 
in  the  University  of  Edinburgh,  which  he  has  held  with  each 
distiactioB  slBiOe  the  year  183a.  Sir  Robert,  before  being  ap- 
pctated  to  Ae  Chair  he  has  now  NUa^oiriied,  had  filled  for  tea 
yean  that  of  Medical  JaiiapfadcBef. 

Last  Sunday  evening  the  first  of  a  course  of  eif;ht  lectures  to 
working  men  on  science  and  literature  was  delivered  at  the 
St.  Alban's  Schools,  Hulbom.  The  lecture  was  by  Mr.  R. 
liowdler  Shaipe,  of  the  British  Moaean ;  the  sabject,  "  Birds  of 
Prey  aad  'Stain  Geographieal  Distribadon."  Mr.  MaelEeBochie 
deserves  the  hearty  thanks  of  all  interested  in  the  welfare  of  the 
working  classes  for  having  undertaken  so  Ul>eral  an  enterprise. 

TBB  Aaaaal  Mee^g  of  the  YeihahiN  CcHlete  of  Sdeaee 
Kaahdd  at  Leeds  «n  the  i<ih  but.  A  higUyiatiiiaclMy  report 


was  presenle  l,  in  wl.ich  it  was  nr^cd  that  the  coUefjc  -.linild 
now  apply  for  a  charter  of  incorpoiation.  The  great  desirability 
of  caiabliiUoe  a  danleal  rfie  la  Ae  eoDet*  waogahed  hi 
the  report  and  by  the  president.  Lord  F.  Cavendish,  and  other 
speakers,  and  there  is  every  reason  to  hope  that  in  no  long  time 
the  Yorkshire  College  will  be  a  (Irmnshini;  ri\al  of  Owens  Col- 
lege. The  mooificence  of  the  Cluthwoikers'  Company  deseivea 
all  praise  aad  lodlatieB;  its  hot  gift  to  theCoUcfs  b  one  of 

IC^OOQf. 

Dr.  Jansskn  has  removed  his  pbotogiaphic  appaiatos  from 

the  Boulevard  Omano  to  Meudon,  where  he  is  establiahing,  ia 

barracks  given  by  the  French  War  Office,  a  penBaaeat  phyacal 
observatory  at  the  expense  of  the  Government. 

On  April  23  next  the  Paris  Academy  of  Sciences  will  hold  its 
anniversary  meeting;  fur  the  lii  iul  irion  of  prizes.  M.  Dumas 
willdcUver  a  lecture  on  the  two  brothers  Alexander  and  Adolphc 
Bragaisid»  bedi  of  them  msmbcn  of  the  Academy  of  Sdeaces, 
Admiral  Paris  will  be  in  the  chair. 

The  Paris  Physical  Society  held  its  aaahrcrsaiy  meetlag  oa 
April  5.   Varioas  appaiates  were  exhibited,  ndodiag  a  aaadier 

of  radiomctcri;,  M.  I5ischofT's  gas  engine  without  refrigerator^ 
and  a  .^louchat  rtllecior  for  utilising  the  heat  from  the  sun. 

It  has  been  decided  by  the  Committee  of  the  French  Societes 
.Siv.uKs  tliat  special  warnings  should  be  sent  ta  tlie  coal  pits 
when  large  depraasioDs  are  foreseen,  ia  order  to  suggest  prccaatums 
agaiost  an  escape  of  fo<damp.  Maaymhriagcagiaeen  believe 
that  the  system  will  betlGcaclMii.  EapcticBoe  irill  aoon  lettfe 
the  question. 

Tki  U.S.  Congress  having  appit>priated  18,000  dollars  for  a 

Commission  to  report  on  the  depredations  of  the  Rocky  Moun< 
tain  locusts,  the  Secretary  of  the  Interior  lias  apjiuintid  ai  mem 
bers  of  the  Commission  I'l  jf.  C.  V.  Riley,  L)r.  Cyrus  Thomas, 
and  Dr.  A.  S.  Packard.  The  CummtisloBfis  have  already  mapped 
out  their  work  for  the  season,  and  wUl  direct  their  attenthm  to 
insect  enemies  and  parasites,  mechanical  mean;  f  )r  the  dc.^'ruc- 
tion  of  the  pxsts,  geographical  distribution,  agricultural  Licarixkgs 
of  the  subject,  anatomy  and  embryology,  remedial  mcasnrcs  and 
migratioaib  BolUtios  giving  the  lesalts  of  the  Comatfasion's 
iaqaiiim  will  be  issoad  at  failcmlik 

Ths  opeamg  aieetiBg  of  the  YorUhiie  NatondisU'  Unioa 
(formeily  kaown  as  the  West  Riding  Consolidated  Naturalists' 
Society)  was  held  at  Pontefract  on  Easter  Monday,  April  2,  and 
proved  a  great  sacccss  in  every  way.  The  Union  is  a  confedera- 
tion of  twtnty'foui  Natural  History  and  Scieatihc  Societies  in 
Yorhayre^  beaded  tegelher  for  the  poipaee  of  holdtng  each 
summer  a  combined  series  of  excursions  and  meetinga,  of  inves* 
ti^jating  the  fauna  and  flora  of  the  country,  and  of  publishb^  ths 
results.  The  imion  is  divided  into  five  sections,  viz.,  vertebrate 
xoology,  conchology,  entomology,  botany,  and  geology,  which 
work  oa  the  priadple  of  the  Bri^  Assodatioo.  This 
plan  was  tried  lor  Oe  first  time  at  Pontefract,  and  so  far  as 
it  went  proved  a  decided  success.  The  towns  represented  in  the 
Union  are  Uuddersfield  (three  socicticb),  Ilcckmondwikc,  Clay- 
ton  West,  fianulqTa  Walce&eld,  Oveaden,  Stainland,  Kipfooden, 
HofaaSrdi.  liversdfee^  KasMd^  MfafisM,  Honley,  Middlm. 
town,  Paddock,  Bradford,  Leeds  (two  socicliei),  Goole,  Yoric, 
Selby,  and  .Sbcfiield,  numbeiing  in  the  aggregate  nearly  l,a(X> 
members.  The  next  aeetl^g  Will  be  held  at  Wether^  on  Whit 
Monday,  May  21. 

At  the  last  meeting  of  the  French  Anthropological 
Society,  a  long  report  was  read  which  showed  that  Druidism 
was  aot  qattf  extinct  ia  Briiaony,  soase  coantiy  people  still 
AlhcileB  ^  pnctiocsin  spite  of  the  pitesl^  carrttoav.  It 
was  aelictd  that  the  clogy  wercamioas  todertroy  meahinaad 
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other  ■toUunUci.  A  prtitfcmhMbeeo  wttothemfaSiiiy  to 
^  •  itop  to  this  ioonadiitieaetl. 

A  WOliK  hit  jut  •ppHUtad  ia  Beilin  fiom  the  pen  of  Fried- 
itcb  TOi  WrenlwA,  fa  wMek  the  «*«  to  Aow 

that  the  m.iin  feature-;  of  the  evolution  {beoiy  1*«fe  pMtlaily 

comprehended  and  advocated  by  Herder. 

The  Germjin  Ornithological  Society  imlililtvd,  dnriBg  dw 

past  ye.ir,  an  extensive  series  of  obscrvatioM  by  means  of  iche- 
dnk%  00  the  dates  of  nest-boildinj,  appearance  oi  ilic  young 
lK0di%  aiovemento  of  migntorT  birds,  &c.  The  statistics 
resulting  from  the  first  yeu*!  ohaemtiou  are  BOW  being  com- 
pUed  and  wiU  shorUy  he  inaed  in  book  form. 

Tr«  foilowtaC  Callcge  Lectures  in  the  Natnnl  Sciences  wUl 
be  given  at  Ounbri^^  daring  Easter  Teiw,  1877 1— Gonville 
and  Cams  College  :  On  Organic  AnilyjU  and  Elementary  Or- 
ganic ChemiUry,  by  Mr.  Apjohn.  Chri.si's  College :  On  the 
ElemCBis  of  Electricity  and  Magnetism,  by  Mr.  Chrystal.  St. 
JeihlA  College  1  On  Cliemistry,  by  Mr.  Main.  Instruction  in 
ftMtieal  Chemistry  will  also  be  given.  On  Slimligiapbical 
Geology,  by  Mr.  Bonney ;  On  Elementary  Geology ;  On  Paleon- 
tology, by  Mr.  Bonney.  Trinity  College  :  On  Electricity  (eon- 
tiatied),  by  Mr.  Trotter  ;  Elementary  I'hysics  (Light,  &c.),  by 
Mr.  Trotter  j  Vertebrate  Embryology  with  Practical  work,  by 
Mr.  Balfour ;  Practical  Elementuy  Biology,  by  the  Trinity 
Pr  elector  in  Physiology  (Dr.  Michad  Farter).  Sidney  Snnex 
College :  On  the  Morphology  of  Cryptogamis  by  Mr.  Hicks. 
Downing  College :  On  Chemistry,  by  Ur.  Lewis ;  On  Com- 
poMhc  Aaatooqr  ud  Pbydology,  by  Mr.  Snunden. 

Thb  Trieste  papers  describe  an  extensive  stalactite  cavern, 
toHf'tt*''g  of  amral  galleries,  lately  discovered  in  the  neigh- 
boMkoodorihecUy. 

Enable  addition  has  been  made  to  the  already 
i  treaniea  of  the  Berlin  Motenm  by  the 
paidiBie  of  the  eitearive  coOeeBom  of  the  Afinean  tn^cller, 

Piaggia.  The  explorer,  Schweinfurth  calls  it  the  best  col'cc- 
tlon  of  the  kind  in  existence,  and  unrivalkd  in  its  special  dc- 
partmf»i»r  Although  much  larger  sums  were  offered  by  specu- 
,  Kim^  pnfcned  todiqxMeof  it  for  lijaaal.  to  the  Berlin 
with  the  eoodition  fhatttt  dioald  be  pwacr»ed  in 

Father  Secchi  has  invented  a  ne«r  electric  seismograph 
with  moving  smoked  paper,  which  indicates  the  direction,'  num- 
ber, intensity,  duration  <,r  iIil-  shock-,  .iml  many  other  dctaila «f 
great  value  in  connection  with  seismo),'iaphy. 

The  principal  ^irticle  in  the  April  number  of  Petermann's 
Mittht-.'urr. ,,  -I  ii  1  condition  of  the  bed  of  the  Pacific  Occan^ 
based  oa  the  icaearcbes  oi  the  Tlmwww,  the  ChaUeng<r,  and 
the  Gndlt.  Tt  {s  aeeonpnnled  by  n  carefully  prepared  and 
unusually  clear  chart,  shoeing  byt  vttiely  of  tints  the  results 
which  have  been  obtained. 


Thf.  forthcoming  number  of  the  Italian  geographical  journal 
Cesm.    u  i  .l  c  ntixin  an  article  ni^llg  that  Italy  oogbt  to  take  a 

pari  in  .\rclic  exploration. 

It  is  stated  that  the  Berlin  gorilla,  to  which  we  have  referred 
en  ■KM  tlUHi  cse  oeceiton,  ia  to  be  fatonght  to  London  dwiiig 
the  pmcnt  season. 

TMsannoal  session  of  the  Congress  of  French  Learned  Societies 
took  place  at  the  Sorbonne  OB  Aprils  5, 6^  and  7.  More  than 
1,000  MMMft  from  all  parts  of  France,  mostly  professors  in  the 
■efend  academies,  were  r^stered,  300  of  whom  belong  to  the 
adentific  sections.  M.  I-everrler  w.i  1 'le  ;  re  i'lcnt  o(  the  scicn- 
tiBc  dafartnent.  The  question  of  weather  warnings  raised  leve 
lalfataiertiiigdiseasriona.  The  final  aiee4i«  took  place  at  venal 


on  the  7tb,  the  minister  for  public  instruct  i  >n,  M.  WaddingtM, 
being  Inihe  chair,  d^ld  medals  were  graiiicvl  to  M.  Alluard,  of 
the  P*y  de-IK>me  Observatory  ;  M.  Tis*erand,astronom«r  to  the 
Observatory  of  Toulouse;  RoUio,  profoaor  at  Bordeaux  (or 
meteorology  ;  Ronville,  profciior  at  MontpetUcr  for  geology; 
GranJ-Eury,  professor  at  the  Scbtm!  of  Mines  at  St.  F.tirnne  for 
geology.  Nine  silver  medals  were  also  granted  to  several  provin- 
cial identific  men,  and  a  number  of  rinflar  Atfacttoni  to  Iho 
members  of  the  other  sections. 

The  Geographical  Society  of  Paris  held  last  week  aa  extra- 
ordinary meeting  for  the  purpose  of  piocuring  funds  to  build  a 
la^  hooM  for  iU  OWB  use  to  be  ready  by  the  lime  of  the  octt 
IntematiMwl  EThibitiwi.  A  som  of  300,000  franca  in  neco* 
sary,  aad  will  bo  laiMd  fay  1,000  bonds  of  300  francs  ea^ 

M.  LEVBRxm  has  ben  dected  President  of  the  AwocintioB 
Sdentifiqne  deFnnee  fertile  fifteendi  time  The  society  spent 

about  l,aoo/.  in  scientific  experiments  last  year. 

We  base  received  iiroBk  the  United  StaUs  Geological  Snrrcy 
a  Hypsometric  Map  of  the  Ualled  States  and  a  Drainage 
of  Coltnado. 

News  has  been  again  nedTCd  at  Mmuch  after  a  loqg  tia^ 
from  the  Afilcaa  traveller.  Dr.  Erwb  v.  Baiy.   He  bad  mSAj 

returned  to  GhSt  from  his  journey  into  the  Valley  Mihero.  He 
is  the  first  European  who  has  visited  the  hot  springs  of  Sebar* 
buet,  and  seen  the  crocodile-pond.  Interesting  geological  aad 
geognostic  results,  with  a  coUiection  of  many  liitherto  onknowa 
plants  have  been  gained  fion  thisjonmey.  It  ins  very  dangerona 
owing  to  the  war  of  the  Asgar  with  the  Hogar  of  Tuareg,  and 
the  traveller  was  in  constant  risk  of  attack.  The  iheikh  of 
Tuareg,  Jehenuchen,  102  years  okl,  has  lost  two  sons,  so  be  b 
not  esiily  propitiated.  The  murderer  of  the  Dutch  traveller, 
Alexandrine  Tinne,  whose  unhappy  fate  excited  Earopean  syet- 
p.^.thy,  i;ric 5  about  freely  in  Ghat.  Dr.  v.  Bary  will  tndeavoor, 
notwithstanding  the  danger,  to  penetrate  further  into  the  oomtry 
of  the  T^uueg,  in  order  to  prosecnte  his  geolc^oal  and  botanical 

inquiries. 

In  a  recent  note  in  fo^genUorff's  Annalen  oa  Maxwell's 
electromagnetic  theory  of  iight,  Dr.  Frohlich  finds  that  tbe 
i^plicalicm  of  that  theory  to  good  elecuic  oondnctors  leads  to 
molts  which  are  hi  direct  contxaAction  witii  expeiience.  It  is 
not,  however  (he  considers),  to  be  therefore  wholly  rejected,  as 
the  researches  of  Boitzmann,  Schiller,  Silow,  and  Koot  show 
that  its  consequences  agree  with  experience  very  well  in  the  case 
of  dielectrics  (solid  bodica,  liquids^  and  gases).  And  the  cnme 
of  its  divergence  in  the  case  of  mctals  may  probably  be  feond  is 
the  simplicity  of  the  theory.  The  processes  in  the  interior  of 
meta's  are  of  course  more  complicated  than  tlmw  which  occur  in 
transparent  or  non-conducting  dielectric  media.  And  as  little  ai 
the  reflection  of  light  on  metallic  aarfaces  can  be  dednced  from 
the  simple  undttltion  Owoiy,  b  it  possible  for  Maxwell's  theory 
to  reprcsaat  ludi  ecmplicnted  processes. 

A  comimioiiDiifCBhM  leowtly  been  going  on  hi  the  ynmut 
of  Ike  SKktf  ifAHt  on  the  snitabifity  of  the  leaves  of  the  oodTee 


plant  as  a  substitute  fnr  tea.  There  is  nothing  new  Itt  tbb 
suggestion,  for  in  Sumatra  as  well  as  in  Jamaica  colTce  leaves 
are  "  cured  "  in  a  simiUr  manner  to  those  of  lea  hi  China  for 
use  in  the  piodnction  of  a  beicnge,  In  some  parts  of  India 
likewise  the  leaves  are  gathered,  pwliaUy  dried,  fermenteii,  an«l 
finally  roasted  in  imitation  of  the  eomacrci.\1  kinds  of  tea.  C'<n- 
sidering  the  composition  of  coffee  leaves  there  can  be  no  doubt 
that  if  prapctly  and  carefully  cured  they  might  in  time  bcooaM 
of  some  commercial  valne.  Whether  dw  hnsk  which  snuuHwdi 
the  coffee  seed  conid  also  be  so  ntifised  is  anotlier  qnestioa  duit 
has  been  raised.  This  coffee  husk  seems  to  be  generally  used  in 
Arabia  under  the  name  of  "fcishr."  In  a  letter  on  this  subject 
hi  n  recent  anibir  of  the  above  jonaal  •  eoRcipcadeiA  ee^« 


April  19,  i^1X\ 


ITATURE 


541 


pwct  Ibe  capjibilitics  of  Ceylon  as  «  coflfc-producing  country 
villi  that  of  Arabia,  he  says :  ' '  Ceylon  lieing  a  damp  climate 
and  the  coffee  fruit  rnccnldit  it  is  gathered  when  at  matntity, 
oilienriM  lilt«  chenuf^  it  would  mooM  on  the  tie«i  It  ia  tlwA 
plM«d  in  twap*  for  a  day  or  two  and  the  palp  allowed  to  femcBt, 
in  which  St n!e  It  is  rtmoveJ  by  washing.  The  pulp  to  washed 
otf  is  only  tU  for  manure.  On  the  other  hand,  the  climate  of 
Arabia  beii%  dry  the  fruit  is  allowed  to  ripen  and  drop  off  of  ita^. 
In  thla  caae  the  palp  aad  other  anerinca  dij  ca  tlie  btnj  aad 
aie  often  not  removed  for  noatlM  after.  It  \t  from  these  liiefes 
tliat  tl;e  tisftr  is  made,  or,  to  speak  more  correctly,  I'li^  husk  is 
the  kitkr,  a  decoction  cf  which  is  used  generally  as  a  beverage 
thramkoat  AiaUa.  The  parclmcnt  and  iilvcr  skin  of  the  cofTeo 
amount  l» awn Boihing,  but  the  dried  hntk  of  the  Aiahiaa 
'beny  amovnta  on  an  average  to  twenty  per  cent.  The  Anht 
irake  iheir  Itishr  roFTce  cr  a  <lecoctlon  of  these  husks  by  V  riuvirg 
aboat  a  handful,  which  ia  put  into  hot  water  in  an  earlhen  pan, 
and  placed  over  a  dow  fire.  A  few  braiMd  cardamoms  and 
a  little  iff  dnoamoa  or  gfafar  k  added,  the  wbolo  being  allowed 
to  simmer  for  ahotrt  half  an  honr,  when  U  ii  ready  for  vie,  and 
is  dcscribe<l  as  a  most  agreealile  l>evcr:\ge.  A  handful  of  huikl 
thus  treated  yields  about  ten  Arab  cofTee  cup!<,  which  are  about 
the  i?te  of  two  of  our  onlinaty  laa  eipa.  The  price  of  the  dried 
coflfee  hoak  at  Aden  ia  abovt  two  ahilliags  for  twen^dght 
poonds. 

Ths  Italian  Government  hare  £ratrted  the  nimof  6,coo  ftsnc* 

for  a  fpecial  invealisatirn  cf  the  natural  history  of  Calabria. 
This  pait  of  Italy  is  only  very  imperfectly  known  ;  in  fact  its 
geognocy,  it'^  fauna  and  flora,  both  present  sod  palxontological, 
an  a  pusi  terra  igiula  to  idcmific  fctcarch.  The  luk  baa 
1k4b  confided  lo  Mcaaia  Dr>  FloR^^h  Major  Ibr  the  PalMmtis 
lnr>'  nrd  Zcolofy  of  Vettebrata,  Dr.  Caranna  for  /'■^rVcv  of 
Tnvet  icbrata,  Dr.  D.  Ste'ani  for  Geology,  and  Dr.  Arcatij;ioli 
for  Botany— all  very  earnest  and  able  wcrkers.  We  may,  there- 
fore, look  forward  with  confidence  and  intcmt  to  the  icmlla  of 
afaenpeditioa. 

The  Rntaiaa  Geograpbinl  Society  has  undertaken  the  publi- 
cation of  a  most  importiat  beinf;  a  description  of  the 
upper  parts  of  the  Oxua,  of  the  Hlndn-Kusb,  and  Western  Hima- 
Uyn-.  The  object  of  the  pnblicati  n  is  to  cullcct  all  existing 
informalion  on  the  peoples  inhabiting  the  above-named  countries 
—Ac  cradle  of  the  Aryan  family.  The  information  will  be 
collected  from  the  works  of  Bums,  Wood,  Fertier,  Cmningbam, 
Shaw,  Hayward,  Abramof,  Grcbenkin,  Knhn,  Sobolef^  and 
Fcdchcnkf,  ard  also  that  obtained  from  Chinese  sources  by 
Klaprotb,  KemBsat,  St.  JolUcn^  Sakinfi  Palladiz,  &c.  This 
compcndhMa  wBl  be  accompanitd  by  aa  cthnogiapUeal  aaap 
and  vocabularies  of  local  dialects,  as  well  as  by  biblioprapbical 
notices  scattered  in  many  paper?,  especially  Knglivh.  The  Com* 
mittee  intrusted  by  the  Society  with  the  discussion  of  th's  scheme 
will  add  to  the  work  a  general  geographical  tketch  of  tke 
conatiy.  Theimkinll  benader  the  dinctlon  of  Ptof.  J.  P. 
Minayeir. 

TKBnaMSocktyiaaowpnpailBf  a  acftcnefor  the  cthno- 
gmphkal  and  aadmpological  e«pioffatiMi  of  the  Ffaniah  tribes 

inhal  iiing  the  tteighboorhoods  of  the  Volga. 

At  the  laat  Beating  Maidi  14,  of  the  Rusiaa  Googmphical 
Sodetf,  Llett  OnataMdi  gave  an  aooonnt  of  faiu  geographical 

work  during  187410  1.S76  in  N'orth  eastern  Siberia  and  the  Sea  of 
Okhotsk.  The  most  iiitcresting  part  of  his  account  was  that 
devoted  to  the  attempt  he  made  in  the  clipper  VsaJnii  to  reach 
WtaageU  Land  through  Bebring  Strait.  Under  laL  67*  the 
ahlp  met,  however,  wHb  a  thick  fanpenetnble  barrier  of  ice,  and 
was  compelled  to  lake  a  westerly  course.  In  this  direction,  also, 
she  soon  met  with  ice  and  was  forced  to  rettno.  Lient  Onatstf- 
Ytdithneratacdaboat  hi  the  open  parts  of  fbeocna^anldqg 


a  series  of  very  valuable  measurements  of  depths,  temperature  of 
water,  &c.  He  noticed  thus  the  existence  of  a  warm  current 
which,  after  running  through  Behting  Strair,  takes  a  westerly 
directioa.  A  gnat  anadMr  of  verjr  valuable  mapi  and  of  profila 
of  tte  na4iettaB  wm  cddbilrddaihig  A«  leading  of  the  paper. 

Wb  have  iceelved     Aaaual  Report  of  tte  Geote  SdealUle 

Society.  Some  very  good  papers  have  been  reail  at  the  meetinga 
and  an  attempt  baa  liecn  made  to  systematica,  ly  work  oot  the 
aatnal  hialuy  of  the  aeigbbontliood. 

The  slab  of  sandsfore,  from  ComcocUe  quarries,  with  ihe 
impression  of  footprint.s  which  lately  came  into  the  possession  of 
Mr.  M'.Meckan,  Dumfiies,  has  jut  been  acquired  byiheMnMUB 
of  Science  and  Art  in  Ediaburgb.  Thia  alab  ia  aa  anaanaUp 
Interesting  one,  ai  it  baa  the  impmalona  of  two  dtitfnet  fbot> 
prints  on  it — CAelicknus  amhiguus  and  fffr/>ttnhnus  miirot'lniut 
— Jaroine  ("  Ichno'ogy  of  Annandale").  On  none  of  the  sL^bs 
in  the  collection  of  the  late  Sir  William  Jsrdine,  which  is  now 
in  the  Mttscum  in  Edinburgh,  are  to  be  finad  the  footprints  of 
tiro  diflheat  animala,  although  both  tte  above-OMatwacd  loot* 
print*  occur  on  separate  slabs. 

Tin  additiooB  to  the  Zoological  Societ>'a  Gardens  during  the 
past  week  indodea  Bamell's  Wallaby  {ffalmaturui  f^nefti)  from 

Kir;^'s  Tsl.in  1,  presented  by  M;-s  V..  Woollaft  ;  a  Malabar  Green 
Bulbul  {.PkyUornit  attrifrom)  from  India,  presented  by  Mn.  Ara- 
bia, P.  Z.  S. ;  two  Saioolh  Newts  ( THifim  tetifaAKr),  Burspeaa,  pW' 
sented  byMa.Uer  G.  L.  Sclater  ;  eighteen  Reii  ere  !e  1  Whistling 
Decks  {Fu/igula  rufina),  four  Spotted-billed  Ducks  {  Anas  faai^- 
rkyncha),  a  Ring-necked  Parrskeet  {Palerorr.it  torquata)  from 
India,  a  Green  Monkey  {CertofUIUau  tallitrkku$)  from  West 
Africa,  a  Bmwn  Gapodda  {Cdrns  /gtm/Mi,  two  Scaly  Dwrn 
{SeardafiUt  tfmmosa ) ,  a  Crest  .\merican  Egret  {Ar<Uj  fsp-dla) 
from  South  America,  a  White-fronted  Guin  [Pfnfh->/^  jacurafa\ 
a  White  cyc-browed  Guan  {Fnidofe  suferciliaris)  from  South 
East  Brasil,  depoaitcd  j  aa  Imp«7an  Pheasant  {loj^fk&rus  im- 
fityanus)  fttm  the  Himalaya^  two  SiaawK  Pheasaata  {Eitfh' 
camus  /■r.rfiUus)  from  .Siam,  purchased;  two  .Mpine  Marmots 
{Ardamyt  nuirmoila),  European,  received  in  exchange  ;  a  Chin- 
chiUa  (Oteidfa  boia  hi  the  Gaidaaa. 


SCrSNTIFIC  SERIALS 

Amfrttan  Jimrnal  of  Scimte  and  Arls,  Mard».— In  memo- 
nam  Fi<^lding  Bradford  Meek.— Notes  on  the  a£e  of  the  Rocky 
Mountains  in  Colotado,  by  A.  C.  Peale. — On  some  points  in 
connection  with  vegetation,  by  S.  H.  Gilbert — Apparatus  for 
qnaalitBtive  fat  extraction ;  comprsition  of  tbb  sweet  potato; 
compoaitieii  of  maite  foildcr,  by  S.  W.  Johaaoo. — Mcteorie 
stooe  of  Rochester,  Fnltoa  Co.  uidfaiaa,  by  C  U.  Shapaid.— 
BaarnhMiilctt  «f  the  Waoeada  aacteoik  Moec^  Bales  Gouty 
memrie  IroB,  aad  Rodthightm  County  aaetewie  iroa,  by  J. 
Laaneaca  Sorilk— Certain  features  of  the  ftSk^t  or  wttec^ 
counea  of  Sonthem  Long  Island,  by  Ellas  Lewis. 

Peggftuforff^'s  AnnalinJir  Phystk  umi  Ckeniie,  No.  I,  1877. — 
Measurtmcrts  ol  diamafjneto  clcctiic  induction  currents,  by  M>f. 
To]  Itr  and  Knir  tjNhai  stn.— On  the  abst^rption  of  radiant  heat 
by  aijucous  vapour,  by  M.  Ilaga. — On  the  dcj  endcnce  of  gal- 
vanic resistance  on  current-^tienj^tb,  and  Ediund's  theory  of 
diaphragm-curreni>:,  Ijy  M.  Dorn.  — On  the  inten  ity  of  fluor- 
esc«nce-li4;lit,  by  M.  Li.mmcl.  — Remarks  on  Max'* iL'i  r'cctio- 
maj;ni  tic  the<  ry  of  hjjhl,  by  Nf.  Fiohlich.  — New  iiiclhod  of 
dctirminir;;  cx.^'ctly  the  fuMng  poiiit  of  rrCals  and  of  oihtr  matters 
which  are  I'ad  coi  duttors  ot  heat,  by  M.  Himly.  -  Un  ihc  dec- 
liic  rtsistance  of  lirjii  lis  iinltr  Ugh  ircL->aie,  by  M.  Herwig. — A 
perfectly  air-tiRht  barometer  quickb.-,  racily,  and  cheaply  made 
without  boiling,  by  M.  Itohn. — On  diifubinn,  and  the  question 
whether  glass  is  imptuetrable  for  ^;a,ses,  by  M.  Quincke. —  Oa 
the  polarised  iit,hi  «  f  the  raiiluw,  by  M.  Dethant.  —  <  in  irden- 
nitr,  and  a  method  for  separation  o)  vana  lie  aciil  (nmi  art;)l]*ceouj 
earth  and  iron  oxide,  by  M.  Hctun.h  ulT.  ( >:i  ihe  compuintion  of 
write  of  cobalt  and  auicd  minerals,  by  M.  KamnKlsbctg. — On 
the  ToiricclBsa  vacana^  by  M.  Meacr.— Eipatiaaals  trtdi  the 
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radiometer,  by  M-  Neestn.— Roeartlies  un  the  nutlons  of 
Mdialing  and  irr.!  H  i-ed  Indies  l.y  M.  ZuUncr.— On  the  deter- 
mination of  the  principal  anil  focal  imints  uf  a  icn^  syitcm,  by 
M.  Hoppe.— On  thermo-electric  determina-/ mi  of  trmpcralurc, 
by  M.  Koseathal. — On  the  nature  of  gas  inolecules,  by  M. 


!i>.pIacemeot  of  the  pok  ia  EBcIi&h  rniks,  canad 
slip  of  5*  lonntade  in  bresdtb,  tad  IfiiiB 


JMMlMr  w  lAw  Aumdm  Ar  Phyiii  und  Chemit,  Bud  L  Stiick 
3._Wc  Bote  hm  a  oielU  paper  on  recent  expetimeou  with  the 
radiometer  mad  tiMiracplanatioa ;  ahoadoctonle-dincrtatioa  by 
M.  Lorentii,  oa  tbe  theorr  of  teflecHoa  and  nfraeuo*  of  Uglit 

Fkom  the  .\'.iturforschtr  (February)  we  note  the  following 
papers  :  On  the  most  refrantjibic  part  of  the  solar  spectrum,  by 
T.  L.  Soret.— On  the  distribution  of  the  clcctnc  current  m  con- 
ductor! under  decomposition,  by  K.  Lenz  — On  the  southern 
shore  of  the  noithem  dUuvial  sea,  by  Iltrr  Credncr.— on  the 
mixed  occurrence  of  different  vegetations,  l)y  Oscir  Drudc. — 
On  the  nature  of  the  substance  which  emits  light  in  the  flame* 
of  hTdrocarbont,  by  Karl  Hcuraann.— On  a  i>rehistoric  steppe  m 
the  Prussian  province  of  Saxony,  by  A.  Nchring.  -On  the 
history  of  Tertiary  deposits  in  South-eastern  huroi>e,  by  M. 
Tournoiicr.— On  the  duTcrences  in  the  cbemic.T.1  structure  nnJ  in 
the  di^cition  of  higher  and  lower  anunal?,  by  F.  Hoppe-Seylcr. 
—On  a  relation  of  chemical  structure  to  the  power  of  poUrumg 
light,  by  G.  J.  W.  Hremer.--On  the  conduction  of  heat  bj 
liquids  of  diflfcrent  densities,  by  K.  Sacher.— On  tha  bdiavioar 
of  paUadium  in  the  alcohol  flame,  bjr  F.  Wohler. 

The  Arehhadt$S(kiKa  Ffydpm  it  NaturMts  (January), 
contains  the  following  oiMaal  papec*:— On  the  tendiiU  of 
climbing  planu,  by  Cidiw  de  Candolle  (lee  our  note  on  this 
npery.  —On  the  origin  of  the  aadent  allttvium,  by  Ernest  Favre. 
—On  static  elccuicity,  by  B.  Maeeart.- Descriplioo  of  Ntphar- 
nuptUtanMS,  var.  Feiellii,  by  AkCl  Humbert  (see  our  note  on 
ais  paper).— Sowe  imwfch*!  mad*  in  the  physiolot-.cal  labo- 
ratory of  Geneva ;  oa  the  fenaatioa oTpepMae  befm  and  after 
death,  by  Pro!  ScUft— Note  oa  tlw  dftet  of  Ae  bfitation  o  a 
ner*e  through  wbbli  a  OMUtaat  decttic  canqrt  is  pesmv,  by 
Dr.  B.  F.  Lautenbidl. 

The  Journal  of  th*  Rutsian  Chemical  and  Physical  Sodelitt 
(vol  viiL,  part  9,  December,  1S76),  contains  the  following 
papers  On  the  action  of  bro mnc  upon  acetone,  by  N.  Soke- 
toimky.—SniUiesIs  of  a  oxybutync  acid,  by  S.  I'rzibytek  — On 
the  pmaCOlfaW  of  Biethylcthyl  acetone,  l>y  O.  Liwrinowich.  — On 
the  syntheMS  and  properties  of  diiUyl  carbmol,  by  M.  S.iyt/ew. 
—On  the  action  of  the  iodides  of  ethyl  and  allyl  upon  f  rimate 
of  ethyl,  by  the  same  and  J.  Kanonnikow.  — On  the  synthciii 
and  the' properties  of  dimethylallyl  carbi  .  i!,  by  -.lie  same  and 

U.  Mr***"  TlieOTetiflal  researches  concerning;  the  ("iitiibution 

of  llatlB  dedridtT  00  the  surface  of  contluctur;.  constituted  of 
I  panit  bf  D.  Bobylew.— On  electric  rays,  by  O. 


Ch 

Ktale  Istituio  Lc'n^.irJo  ,/;'  Satnzre  Letttrt,  Rendicontl,  ToL  X. 
fasc.  2.-— On  the  co-jrdinatcs  o!  points  and  of  lines  in  a  plane, 
and  of  points  and  ;  l-inc,  in  space  (continHed),  by  II.  CuoiatL 
— Caie  of  mauim  irv  hypertrophy,  by  M.  ScareMia,— IWOlU 
of  observation";  on  the  amplitude  of  the  daily  Oscillations  of  the 
macnetic  ncc^lle  in  1S75  aiul  1876,  at  the  Observator*  of  Brera, 
in  Alibin,  by  M.  SchiaparcUi.— On  some  dUkMBtial  CqaatlODB 
with  algebraic  integral,  by  M.  lirioscbL 

SOCIETIES  AND  ACADEMIES 

LOMDON 

Royal  Society,  M«rA&—**Not«t  on  Physical  Get^ogy," 
by  the  Rev.  Samuel  Haughion,  M.D.I>abliB,  D.C.1;.  Own., 
F.  R.  S. ,  Professor  of  Geology  in  tb«  UoMrenity  of  DabUa. 

No.  l.—Miminctry  Formula  relatitlf  U  tit  Inlonal  Change 
^Fmtim  a/tht  Earth' t  Axis,  arim^  from  EUvatwns  and 
DtpmOomtmueih  Gukfkta  daiifnr. 
In  this  paper  the  aathor  prawe  tlie  MlMriQg  mUaiinaiy 
formulx,  necessary  for  the  fimhcr  discMiioa  of  hit  tnbfca  :— 

-  Tan  2  9  -  935-6  p  sin  2  A    .     .    .    .  (l) 
where  j»  is  the  ratio  of  the  weight  of  an  elevated  lua'is  to  the 
W«i^t  of  the  whole  earth  ; 

\  k  the  latitude  at  whidi  the  elevation  takes  place,  and 
#  U  the  fiaal  AqilaeeBient  uf  the  earth's  axis  of  rotation. 

-  r*H  14*11  (go^V -ooa'A)    ...  (2) 


whtre  >-8  is  the  dii 

by  ;i  conlincntal  s!i_ 

tvvecu  t  he  higher  and  lower  latitudes  of  ;i  and  a'. 

In  proving  the  equation  the 
three  level  surfaces,  viz. — 

1.  1  he  surface  of  the  sea. 

2.  The  zero  surface  of  the  solid  earth. 

3.  The  zero  surface,  corrected  for  the  weight  of  the  ocean. 
The  zero  plane,  from  which  the  elevations  are  measurcfl, 

the  surface  of  the  ellipsoid  similar  to  the  sea  surface,  and  1 
taininj;  the  tame  volume  as  the  total  solid  matter  of  the  globe. 
It  is  thus  found,  assuming  the  mean  height  of  the  continents 
above  the  sea-level  at  abwit  1, 000  feet,  aiui  the  mean  depth  of 
the  ooeu  at  aboat  two  nileib  we  hatn^  ia  nilei^ 

.  araL 

'"wrr 

where  x  is  the  height  of  the  rero  plane  above  the  present  VCaa 
sea*bottoiP,  and  L,  W  are  the  areas  of  land  and  water  ; 

L  =   51  milliooi  of  square  miles. 
W  ^  14s        i»  ». 
SubetitntiBg         we  fiad— 

jrsorsSnUe. 

The  zero  plaae^  dMtefore,  or  original  surface 'of  the  eoiid  caitt, 
before  it  becama  nriakled  by  geological  forces,  liat  at  a  d^Aaf 
I -42  mile  below  the  M-lcffeL  la  aiiag  the  eqaaUom  wa  nM 

therefore  write — 

Elevation   =  +  1  62  mile  (continent). 

Depression  -  —  0-58    ,,  (ocean). 

In  calculalini^:  '.he  motion  of  the  pole  caused  by  the  ocean  ex- 
cavatinns,  tli  j  a  .  .;ht  of  the  sea  water  must  be  considered,  and, 
by  chance,  it  |  cm  that  the  weight  of  the  sea-water  some- 
what more  tha  i  cm  inter-balances  the  weight  of  the  surface-roclc 
cxcavate<i ;  so  that  \ivi  depression  of  the  ocean-bottoms  of  tbe 
earth  beneath  the  zero  plane havaliadliltieoraoc8itGtiaakifti*c 
the  position  of  the  pole. 

.•Vssumint;  I '026  and  275  as  the  densities  of  sca-watcr  and 
surface-rock,  we  have  for  the  excess  of  weight  o(  water  added 
above  that  of  lOCk  eacatatad  j  eapwiwd  ia  depth  of  lod^  ia 
miles — 

aXi^-o'S»X«7S  ,  017  mOe. 

«7S 

The  introduction  of  the  weight  of  the  m  will  thus  give  « 

(raising  the  zero  plane  by  0*17  of  a  milcl  — 

Elevation  b  -f  1  '45  mile  (continent), 
.    0x0  „  (oeew). 


No.  IL— 0»«l»W"^^■''.^' .  f  Shifting  of  iht  EtrtKtAxbt  aiwwUy 

eamid  fy  th<  LI,-  atun  of  tkt  existing  Coniinmlt. 

Having  shown  in  the  preceding  note  that  the  motion  of  the 
earth's  axis  caused  by  the  geological  wrinkling  of  the  earth's 
surface  depends  (in  conse<)nenoe  of  the  weight  ot  the  sea- water) 
only  on  the  oontinentt,  it  remains  to  calnilatf  the  nuiaericai 
aneunt  of  dnnfe  of  ada  pndneed  by  cadi  of  .Oe 
tinents. 

For  this  purpose  the  author  selects  the  I 
the  co-ordinates  Y  and  X  of  the  motion 


Greenwich 
Rangoon  ... 
Behring's  Strait 
YneatiB  ... 


o 


11 
970 


+  Y 

-  X 

-  Y 
•t-  X 


and  \ 

of  latitude  of  the  Lin  i  on 


Reckoning  the  lonyitudcs  eastward,  round  the  whole  < 
fercnce  ol  the  earth,  the  equation  (2)  gives— 

=  —  f4>tt  (ooi^A'  -  eoi^A). 

in  which  the  meridian  of  each  5"  of  longitude  is  used,  .\ 
t>eing  the  lowest  and  highest  degree 
each  meridian. 

The  expression  cos'  a'  —  co&^  \  is  found  by  observation  on  the 
globe,  and  resolved  into  its  compoaeatl  X  aad     nifanlim  the 

North  Pole  as  the  axis  moved. 

The  equation  (2)  is  then  used  (by  quadratures)  to  determine 
the  tot.-il  effect  of  each  continent  taken  separately.  The  tablea 
of  qua  iiatiires  are  given  in  llic  pai>er,  and  the  final  result* 

Displacement  of  North  Pole  caused  by  each  continent. 
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ToMf4> 


Euiope  and  Alia  ... 
Africa         ...  ... 

North  America  ... 
Sooth  AnMfica  ... 
Autnlla,  ... 

Thei 


15-3 
199 


Towaxdf 

Str.r.t. 
Mile. 

a6'9 


Towards 

Mil* 
199*4 


—  3S» 


Towipds 
RaoEDca. 
MUc. 

«7 


30.S 


[HeMwerof  BaiepeaBdAtia  la  atoting  the  pole  is  pMtlv 
dne  to  tne  OTtfiuion  «f  tfaii  COOtinCQt  alcag  the  parallel  of  45% 
which  U  the  noct  cflhedM  latitnte^  TlM«ctaal«(liNtiicodaced 
by  Europe  and  Ana  mi  aot  wtA  ItM  tboi  Oat  of  onrina- 
ginary  continent  (NolB  Lk  OCa^ioiK  OOe  C^htt  patt  of  the 
tnrface  of  the  globe. 

The  faregoiog  roallt  anjmttiM^  aad  te  nottOM  of  the  pole 
indicited  mntt  have  aetnawaennid  whn  flw  odMing  con* 
tincnis  were  fonned.  Bat  UMdtaMoadjrvith  tbeae  devationt 
depressions  must  have  gone  «■  ehnrhn^  agatiacBla  dinppear- 
ing  beneath  the  sea  and  aakfaig  tB  At  MlDplaB^  while  other 
continenu  were  rising.  It  is  to  he  noticed  flat  although  the 
excavatiun  of  the  ica-bottom  to  ita  preicnt  depth  below  the  sero 
plane,  corrected  for  the  weight  ol  the  ocean,  prodnoca  no  mo- 
tion in  the  pole,  yet  that  the  depretdon  of  a  oontiaeat  down  tu 
the  rero  plane  prodnoes  a  motion  ol  pole  equal  and  opposite  to 
tt^at  pr.Kluced  by  ita  eleratioo.  I  have  calculated  the  hypo- 
ihctical  cffccM  of  the  depretnon  of  imaginary  contiaeots  occu. 
pying  the  riM*  «f  the  pRMBt  Flaciic  Ocean,  with  MIowing 
reMilts:— 

North  Pacific  Ocean  (depresaed). 

Towards  Yucatan    3*4  mika. 

Towaids  Bchrin^'s  Straits    250*0  1, 

South  Tacific  Ocean  (depressed). 

Towards  Rangoon    156*3  miles. 

Towards  Cieeawkfa   3^*3 

The'.total  ellbct  of  ^oontbent  eqnal  In  the  North  Ftodfic 
vwddbe- 

Vx*  +       -  250  6  miies. 

I  »  tan  (fKf  =  (ir.47' E.of  iSo^ 
The  total  eflect  of  ft  coBttaoBt  eqnal  to  the  Sonfh  Pacific 

Ocean  would  be— 

VX»  ♦  Y*  r   201  Smiles. 

^      tan  {<p),  ^  =  23°  17'  E.  of  Greenwich. 

Geological  Society,  March  21.  —  Prof.  P.  Martin  Duncan, 
F.R.S.,  president,  in  the  chair.— William  B.  Cultman,  William 
James  Grim&haw,  and  Alexander  Koss  were  elected  Fellows  of 
the  Society. — The  following  communlcatiuns  were  read  :— On 
the  strata  and  their  fossil  contents  between  the  Borrowdale  series 
ol  the  North  of  England  and  the  Coniston  flags,  by  I'rof. 
Robert  ilarkness,  F.R.S.,  Coik,  and  II.  Alleyne  Nichohon, 
F.R.S.E.,  Professor  ic  St.  Andrew's.  The  object  of  th.s  paper 
I  the  investigation  of  the  strata  between  the  great  vulcajuc 
I  of  the  LAke-distriet,  the  Borrowdale  rocks,  and  the  sedi- 
mentary rocks  called  ConUton  Flags  bv  Prof.  Sctigw-ick.  The 
Borrowdale  series,  the  Green  Slates  and  Porphyries  of  Sedgwick, 
are  underlain  by  the  Skiddaw  Slater,  forming  the  base  of  the 
Silurian  series,  and  equivalent  in  age  to  the  Arenig  rocks  of 
Wales,  according  to  their  foisil  contents.  The  Borrowdale  rocks 
consist  of  ashes  ami  breccias,  alternating  with  ancient  lavas,  and 
nie  partly  subaerial,  partly  submarine.  They  contain  no  fassiis 
except  in  a  band  of  calcareou.i  ashes  near  the  summit  of  the 
group,  which  is  followed  by  the  Coniston  Limestone,  with  or 
without  the  intervention  of^a  bed  of  tiap.  The  fcssiU  arc  of 
Bala  types.  Sometimes  this  band  is  recognisable,  with  no  traces 
of  fossils  except  cavities  tilled  with  peroxide  of  iron.  The 
authors  regard  this  as  proving  the  prevalence  of  volcanic  activity 
m  ihc  Lake  District  up  to  the  later  poition  of  the  Bala  pcritxl. 
The  deposits  spedally  discussed  in  the  paper  sent  lie,  apparently 
quite  conformably,  upon  the  Borrowdale  rocks,  and  are  i^roupcil 
by  the  authors  as  loUows,  in  ascending  order:— (i)  l)uf;on 
Shales  ;  (2)  Coniston  Limestones  and  Shales ;  (3)  Giaptolitic 
Mudstones  or  Skelgill  beds  ;  (.t)  Knock  brds.  The  "  Ddfton 
Shales"  are  a  well-marked  but  locally  distributed  ^roup  of 
muddv  depositi^  espedaUv  well  developed  in  the  Silurun  area 
snderlyiag  the  cnaa  Fell  lange,  where  they  are  seen  in  four 
principal  ovcnBia,  and  their  UiickncM  piobably  exceeds  300 


feet.  They  are  richly  fossilifcruu;.  Tlic  "  (  .iiU5;on  Limestone  " 
has  long  been  recognised  as  the  1  u-t-iiorined  division  of  the 
Lower  Silurian  rocks  of  the  north  of  Kri^;land.  The  "  Grapto. 
litic  Mudstones"  overlie  the  Coniston  Limestone,  wherever  the 
summit  of  the  latter  is  to  be  jeen.  Besides  Graptolitcs,  they 
contain  many  other  fi  inclu'ling  Corals,  Brachio[xx!s, 

Cephalopo'!s,  and  Crubliccans  ;  ami  Irom  the  consideration  of 
the  wlidlc  f.uuia,  the  au'.hors  arc  led  to  believe  that  the  pcMiii  n 
of  these  <lcpasils  must  correspond  cither  with  the  hii^hcsl  beds 
of  the  Bala  Lr  cs  iir  with  Ihi-  lower  [Kirtioii  of  the  Llandovery 
group.  Tiic  ( it.i|  !' liiiic  Muil^ioncs  arc  siiccec<led  by  the 
"Knock  bcH^,"  called  from  their  treat  develo|imcnt  in  Swin- 
dale  Beck,  ni  .i:  Knock.  Whcrexcr  they  occur  they  ci  niist 
chietly  of  p.ilr  t^Ttcn,  'in-.  -prained  sla'cs,  very  .T-hy  in  appearance, 
and  prcscr.linfj  n.j:iy  dvndntes,  and  frcqucmly  crystals  of  cubic 
pyrites.  There  is  no  evidence  of  unconformity  between  them 
and  ihr  undcrlyinr;  MuHstones. — (  )n  a  new  area  cf  L'pper  Cam- 
brian K<XKS  HI  ^ou'h  .Shropshire,  with  the  description  of  a  new 
f.van.i,  l  y  C.  Call  iuay,  F.G.S.  The  purpose  of  the  author  was 
to  prove  tb;it  c.  tt.-im  r'.ive,  micaceous,  ihin-beddeii  shales  ex- 
jKi,ed  at  Shiiirlun,  near  (Jressagc,  and  coverinf;  an  area  of  eight 
miics  in  lcn>;ili  1  y  tivj  ni  the  greatest  breadth,  which  had  been 
ma[)i>ed  as  Caradoc  in  the  survey,  were  uf  Trjmidoc  ajjc.  They 
were  seen  clearly  to  underlie  the  Hoar  Edyc  (ir.*.,  Ihtj  lowest 
beds  in  the  <!istrict,  with  Caradoc  fossils  ;  and  no  rock  distinctly 
underlying'  the  shales  ci juld  be  delected.  The  evidence  for  their 
age  was  chietly  i)al.vontcilugical.  With  the  exception  of  Asaphuj 
kom/rayi,  a  Tremadoc  form,  the  species  arc  new.  Genera  such 
as  Olenus,  Conotoryphe,  OMtila,  and  Lim^uUlLi  suggested  a 
very  low  horizon,  but  two  Asaphoid  forms  (though  not  typical 
Asapki)  pointed  in  an  opposite  direction.  Corroborative  evi- 
dence w.as  found  in  a  correlation  of  the  shales  at  Shinetonwith 
the  Z^/j'DM/md-shales  at  Pedwardinc  and  Malvern. 

Anthropological  Inatitute,  April  la — Mr.  John  Evans, 
F.R.S.,  president,  in  the  chair.—The  president  exhibited  two 
stooe  instiumenls  fr(»n  Sandoway  District,  North  Bormah.— 
Soma  flint  enow-heads,  scrspen,  &c,  from  Ditcbley,  Oxon, 
wcRCibibitcd  by  Capt  Harold  Dillon. — A  paner  on  some  rude 
stone  monuments  in  North  Wales  was  read  by  Mr.  A.  L.  Lewis. 
The  chief  point  of  interest  being  the  existence,  hitherto,  we 
believe,  unnoticed,  of  single  ou'lying  stones  on  the  north-east  of 
the  circle  near  I'enmaunmawr  which  is  thus  shown  to  conform  lo 
and  to  lend  further  confirmation  to  the  rule  found  by  him  to 
exist  generally  in  British  dicles  of  a  special  reference  to  the 
north-east  by  outlying  stones  or  othcnvise. — The  director  read 
a  jtoper  by  the  Rev.  W.  Ross,  I-.S.A.  .Scotland,  on  some  , 
curious  coincidences  in  Celtic  and  Maori  vocabulary. — Papers 
were  also  read  by  the  director,  on  Australian  aboriginal  Ian- 
cuages,  traditions,  &c.,  by  Nlessrs.  Greenway,  McDonald, 
Rowlay,  Malone,  and  Dr.  Creed,  communicated  by  Mr.  W'iU 
liam  Ridley,  M.  A.,  through  the  Colonial  Ofhce. — Col.  A.  Lane 
Fox,  F.  R.S.,  Messrs.  Hyde  Clarke,  Walhousc,  Moggridge, 
rark-Harrison,  and  the  president,  ti  uk  pir:  in  the  discu.vsion. 

Royal   Microscopical  Society,  April  4  — il.  C.  Sorby, 

I'MxS.,  prc  idtriit,  ill  the  chair. — The  foliuwiny  p.-vpcrs  Mcrc 
rca'l  : — IJn  the  vaiiability  of  the  chlorophyll  bani!s  in  the  spcc- 
tium,  by  Mr.  Thomas  Palmer,  in  which  lir  described  the  vari.  us 
eflccts  produced  by  solutions  in  alcohol,  cvc,  and  by  treatment 
with  acids  an<l  alkaiis. — On  the  mineralogical  constitution  and 
microscopical  characters  of  the  whetstones  of  Belgium,  by  M. 
r,\bSie  k<  natd,  of  Louvain. — On  the  micro-coi^iLi]  ch-iraclcr  of 
Krup[)'s  "silKa'c  cotton,"  by  Mr,  H.J.  .^.nc'-,  :ind  the 
lowi  r  Silurian  Iav.is  d  I'umbrrland,  by  Mr,  i  itLon  W  r.rii,  in 
which  it  was  shown  that  the  ditTercnce  bclwcc:)  ai.cicr.t  and 
modem  Lavas  was  not  so  great  as  was  usually  si:p] nscii,  their 
actual  constituents  very  nearly  the  same,  though  appa* 

]  an  ii'jy  they  d'lT  red  owir^'  to  conditions  Wfaicfa  had  piTOdMed 
uict:iniorpho»is  in  the  earlitr  scrips. 

Physical  Society,  March  17.— Prof.  G.  C.  Foster,  presf- 
dent,  in  the  chair.— Mr.  W.  S.  Seaton  was  elected  a  member  of 
the  society.  Mr.  Spotliswoode  exhibited  some  expciiments  on 
the  stratification  of  the  electric  dischaise  in  vacuum  tubes,  and 
desciibed  bis  attempts  to  produce  the  effects  as  obtained  by  Mr. 
Gassiot  and  Mr.  de  la  Rue,  with  batteries  of  several  thousand 
celb,  by  means  of  the  iodiKtioo  c(nI.  An  account  of  his  experi- 
ments has  already  been  given  in  our  pages.— Capt.  Ahncy,  R.E., 
then  read  a  paper  on  the  photographic  image,  prefacing  it  by  a 
brief  account  of  the  two  theories^  tbie  chemical  and  the  physics], 
which  arc  held  regarding  it.  On  the  former,  a  molecule  of 
bromide  of  silver  is  split  np  into  iub-bromide  and  bramine. 
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the  fattter  of  which  is  abaoilied;  and  on  the  latter  theory, 
MAIL  act!  mechanicallv  on  the  molecale,  thiftiDg  the  posi- 
tram  of  the  atoms.  Poitevin  has  done  moch  to  coofirm  the 
former  of  these  lijr  placing  a  film  of  silver  iodide  in  contact  with 
a  silver  plate,  when  he  succeeded  io  obtaining  an  ima^e  on  the 
Uoiof  iodide  and  one  on  the  silver  plate  producei  by  the  liber- 
idiaOi  Ctpt.  Abncy  has  perlortned  the  folloinag  experi- 
:  a  portion  of  a  dry  pi  itc  which  had  beeo  «ndMd»  was 
tKt  with  a  sensitive  collodion  enaulsion  of  brocnido  ofnlMr,  wd 
derdoped  bj  the  alkaline  method ;  the  filmt  were  tepuatcd 
fram  on  clw  and  from  each  other  bj  meuu  of  gelatinised 
paper,  ana  were  foietd  to  bear  images  :  and  the  same  result 
was  obtained  when  the  emulsisn  was  added  after  exposure, 
development,  and  fising.  Thsse  experiments  entiid/  disprove 
the  snppotiiioatbatonljr  thoM  ncdecalef  acted  on  br  light  are 
mdaoM.  If  tht  two  fibas  be  sepantel  by  »  thidc  ufer  of 
•IbQMO,  the  to««r  jiicttra  de««lop«  w  »  aifatlv*^  ana  the 
upper  as  a  positive.  Cipb  AbBeruBOweaipieedtowaMeflipt 
to  dctenahie  the  attracnoa  omfdNd  bjr  tbe  Mb^bcomide,  and 
tUi  It  b  hoped,  will  do  much  towards  the  conplele  solution  of 
the  pnUem  of  tbe  photographic  image.— Hr.  O.  J.  Lodge  pro* 
poaed  a  aradifieatioB  of  Manoe'b  nMKliod  fordctennbiag  the 
'    of  an  ckdrie  cnmat  Thii  method,  of  wliiett  WheaV 


tnuitT 
•tooA 


Vlieitioa,  dependa  vpoft  the  ifwt  that  if 
HHricgadBRaBbeiBim  at  «  point  ^,  and  tlidf  eitiarities 
BC  aiidZ>be  uhed  b»  three  wi■c^^  BC,  CD^DB^ibt  tt- 
•iatBneeof^CwiUbe  mdepcndeolof  Ihatof  .42)iri«^b  to 
A  CtaBD  is  to  CZ>.  In  the  enaiweeMBt  proposed  by  Mr. 
Lo||K  fiNVirfne  are  joined  ia  the  film  of  a  sqnar^  and  the 
clicaa  can  be  completed  aeros  one  diagonal  Iqr  aicane  of  a  kqr, 
aadialheotherd«meBali»ind>idedacondcai«raad»g*i**ao» 
~  'ir>  «Uh  a  long  iae  wire;  The  gnaleet  sendtlveacas  it 
idwhcBlht  n  ' 


obtidned^ 


miitaaow  ia  tbe  four  tidss  a«e  eaoaL  A 


(.'Tcat  advantage  of  tU»  OMtiwd  CMisUts  ia  the  fut  that  it  it 
appliqtble  to  the  meeenaMat  of  tmall  aad  great  leeitt* 


etjually 

aacci.  Mr.  Lgdge  then  »ho««da  aodiied  iMta  S  JMtSlft 
cell,  capable  ol  giving  a  touUUt  otrreal  far  a  caaridciablt 
poiod.  A  giua  oeli  half  tilled  with  dilute  salpharic  add,  con- 
tains twovertieal  glaes  tobes  one  of  wiiidi,  o^ea  at  boOi  ends,  is 
tneenedbraaaiciod,  «hile  theadwriadaiedatitalonperciK], 
Md  coBtalns  canric  anlpbatc,  from  whidi  riiM  a  copper  wire. 
The  portion  of  the  gbie  tabe  praieefiag  aboea  liie  acid  ia 
laftdientl/  moist  to  enable  the  cuncnt  to  traverse  its  surface 
while  the  zinc  s  ilpli  t;  is  prevented  from  reacting  on  the  copper. 

Victoria  1  Dulosophical)  Institute,  .Vpul  iS.  — Hev.  R. 
'rhuiiitoii,  iJ.lJ.,  viL--iiycf i  Ir.'it,  in  the  cluir.  —  A  ii;i;icr  on 
recent  AuTcian  rc&caich,  aad  the  light  it  threw  on  civili&ation  at 
the  timeof  Abnhant,  was  read  by  tQe  Rev.  H.  G.  Tamldas. 

Manchester 

Literary  and  Pliilosopbical  Society,  March  2a— Mr.  £. 
W.  Bboeyi  F.R.S.,  president,  in  the  chair.— On  the  action  of 
aea*water  upon  lead  and  copper,  by  Mr.  William  H.  Watson, 
F.CS.  CoBUinnicatci  by  br.  K.  Angus Snutli,  F.R.S.— Note 
oa  the  Vmtx  Coal  Measures  of  Canabu^  Daadrieuhire,  by  Mr. 
S>  W*  Binney,  president,  F.R.S.— Loiaea  and  gains  in  the 
deetlk'toU  of  Eaglaad  and  Walea  doiiiv  the  latt  tUr^  yeaisi  b 
Mr.  Aithar  BaaaooHb  M.D. 

Pabis 

Academy  of  Sciences,  April  9.— M.  Peligot  in  the 
chair.— l*he  idUonring  papeis  Were  rciid :— On  the  poaaibiliqr 
of  deducing  from  one  oi4p  of  the  laen  of  Kapler  the  pnadple  of 
attraction,  by  M.  UeitiBnd. — Some  of  the  fnndeiaentel  data  of 
thcimo^hemistiy,  hf  IL  BeithdoL  He  deals  with  the  heat  of 
formation  of  ■ulphuroos  add  and  the  compounds  forawd  by  bio* 
mine  and  iodine  with  hydrogen  and  oqpgen.— On  a  theorem 
relative  to  the  expansion  of  vapours  without  external  worit  (oon« 
tinued),  by  M.  Him. — Morphological  relations  between  tbe 
anthcndia  and  the  spo rules  developed  in  the  vertidllate  ramifi- 
cation tif  a  particular  form  of  lidtiachosptrmum  monilifcrmt, 
by  M.  Sirodot. — Substitution  of  chlorophyll  lor  salts  of  copijci 
ordinarily  used  in  preparation  and  conservation  of  fiuits  and 
green  vci^elablcs,  by  M.  GuiUemare.  This  is  based  on  three 
lacij  ;  (i)  the  chlorophyll  of  vegetables  disappears  in  boding; 
(2)  vc,^ctable  fibre  and  its  feculant  matter  put  in  contact, 
through  washing,  with  dissolved  chlorophyll,  is  Mturatcd 
with  it  near  100 (3)  vegetables  wholly  or  half  s.aturateii 
with  chlorophyll,  in  washing,  thencelorth  retains,  in  >>oil 
ing,  this  green  matter. — On  the  presence  of  zinc  in  the  bodies 
of  animals  aad  in  plants,  by  MM.  Lechartier  and  lielkmy.  A. 
man's  liver  weighing  1,780  grammes  contained  2  centigrammes 


of  oxide  of  etae;  913  graaunae  muscular  tissue  of  ox  1 
3  centigrammes  ;  1,152  grammes  of  hens'  tgg*  2  centigrammes. 
Zinc  was  found  also  in  grains  of  wheat,  American  maixe,  barley, 
winter  vetches,  and  white  bains  ;  while  beet,  the  stems  of  miize, 
green  clover  and  its  seed  did  nat  contain  it  in  perceptible  qoaa- 
tity.  Theie  facts  have  an  important  beiring  on  toxicological 
researches. — Discovery  of  a  Gallo- Roman  port  and  a  Gaulish 
port,  dated  by  a  study  of  the  layers  of  mud,  in  the  neighbo  JziMtod 
of  Saint  Naiaire,  by  M.  U:rtrind.  M.  Gervais  added  eoais 
details. — Reconstitution  of  French  winegrowing  by  salpliocar* 
bonate  of  potaenam,  by  M.  MoulUelctt— KemUs  obtained  im 
the  treatment  of  phyUoxerised  vines  by  alkaline  salphocarbonatMb 
applied  l>y  mcaaa  of  the  distributing  pale,  by  M.  Caeyranl.— 
Note  on  a  new  mode  of  manufacture  of  ealphidfeb  carbonates, 
and  alkaline  siilphocarbonates,  by  IL  Viaacat.  He  utilises  the 
reactions  prodnnd  ia  making  beet  sugar  to  piepaie  eulphide  of 
barium.  This,  mixed  with  ealphate  of  polaeli,  nvee  b^  doable 
decoeapoeitioo  M!|iint<  of  bei^fta  and  wfphidf  of  p«»»«f  aad 
thalatteb  sabaltted  to  the  actioB  of  carbonic  add  gives  cbi>> 
Kyu^l^  of  potanlttaL  IL  Vtaeaat  ^■**«'^»  his  method  to  niaarii* 
factnia  of  eulpbocaiboBilet  iMA  ha  can  obtain  at  50  franot 
tha  Mlflgmiama  iaateed  aif  lao^  wUeh  it  hu  latdy  ooiL— 
Lilt  of  tfaiity  aev  aabdm  diaaaenead  aad  obeenred  at  the 
obiervatory  of  MaieeilfaMvhr  ML  SbBhaa.— Oa  a  aodificatioala 
the  employment  of  ebrtrici^ycaMeiilered  as  agait  of  1 

lU  and  chemical  dacwa|wdtinm  hf  IL  Tfieaeid 
of  "having  onbr  caa  belli  with  Oa  two  anedai^  tha 
cr  seMdlaUdMai 


aefairi,  eoaiaaell^i  dieiraBoteBItt  tfM  ebeMalBof  a  Iwne^ 


«d  Cor  tearfoa.  Tht  q«iaatitr  of  dapodted  eoamr  ia* 
irith  the  nambw  of  baths.— Mew  method  fior  establishing 


oQiaiwIeait  iii  "Wilaimw  of 


'  vaporieable  aahdanea^  bf  M. 
Tkooet  dvao  aa  laeloinw  fillM  wlik  tmpoar  of  hydmttol 
ddomL  that  if  the  water  is  always  eomblne^  the  atmosphere 
wlU  babaft  as  if  it  wen  dry  in  presaaes  of  a  body  capaUa  of 
)Mdb«watarj  ifthawatarbdiiitohii  '  -  ' • 
wflfaarasirMtaiBlad.  KowSTfin 
fiias  IL  Duaiai^  hypoOMds  as  against  that  of'lL  Na 
The  nelbod  naf  have  oOar  appliatioai.-OB  lha  0 
mctalUeaakUda^  bylL  DeCMmnont—DecompoaitioaafBqdd 
orgaiua  SMiihwnie  Of  the  dectric-spark,  with  produettn  ol 
ftMBdaiafiitel  cedNnett  of  hydrogen,  by  M.  Tracaot.— Oa  Oa 
™elenre  of  vdas  of  bitumen  in  gra^te  in  die  canroas  of 
CleraMmt  Fenand,  by  IL  Jaliea.— New  experiments  on  the 
tooded  action  attrOnited  to  copper  and  to  sabstanccs  oontaining 
copper  in  combination,  by  M  Galippe.  These  confirm  former 
coodttsions. — Note  on  the  first  phenomena  of  the  development 
of  sea-urchins  {Echmus  miliaru),  by  M.  Giard. — M.  Chasles 
prctented  (from  M.  Riccardi)  the  first  part  of  a  work  called  La 
BMiottca  matematua  I:aJiana,  which  is  to  be  a  bibliognphy  of 
all  Italian  wodca  on  mathematics  from  the  earliest  times  to  the 
beginning  of  the  nineteenth  century. 
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THE  GEOLOGY  OF  THE  LAKE  COUNTRY 

Tk*  Gt^gy  of  Ike  Nort^m  Part  0/  Ik*  EngHih  Lake 

District.  Mfmoin  of  the  Geological  Sur-oey  of  F-iii^- 
land  and  Wales.  By  J.  C.  Ward,  F.G.S.  (London  : 
Lm^naBs,  187&) 

WHEN  the  staff  of  the  Government  Geological 
Survey  first  entered  upon  their  labours,  the 
Director,  Sir  H.  de  la  Beche,  saw  very  clearly  that  the 
work  with  which  he  was  entrusted  would  be  very  iinper> 
fectly  performed  if  he  limited  himself  to  the  pubUcatum 
of  geological  maps  and  sections  alone.  He  therefore 
gave  orders  that  whenever  from  tlir.c  to  lime  sufficient 
portions  of  the  country  had  been  examined,  descriptions 
of  tiieir  geology  shoaU  be  isned,  in  which  toch  details 
as  could  not  be  inserted  on  the  maps  should  be  recorded, 
and  questions  of  theoretical  and  practical  interest  should 
be  d8scusted.   The  Memobs  published  in  compliance 

with  this  ref;u]ation  by  Sir  Henry  himself  and  his  coad- 
jutors Phillips,  kainsay,  Forbes,  Hooker,  Playfair,  and 
Others,  arc  lasting  witnesses  both  of  the  visdom  of  the 
regulation  itself  and  of  the  skill  and  eneiu  with  which 
the  work  of  the  Survey  was  carried  on. 

Then  there  came  a  time  when  the  publication  of  cxpla- 
natocy  memoirs  was  for  a  while  dropped  altoigether,  and 
so  it  happens  that  in  many  districts  of  the  htp:hest 
interest  and  importance,  as  for  instance  tlic  Doisctihire 
Coast,  the  Carboniferous  Limestone  country  of  Derby* 
•hire^  and  tbe  gieat  coalfields  «f  Derbyshire  and  North 
Staffordshire,  we  miss  those  descriptions  which  are  else- 
where such  a  boon  to  the  geological  student,  and  the 
woslc  of  Hon  Survey  beoomea  shorn  ef  half  ita  nsefhl- 
ness. 

When  tbe  pubUcation  of  descriptive  memoirs  was 
lesnned  they  took  the  form  of  small  pamphlets,  good 
as  fiff  as  they  went,  but  of  the  slenderest  dimen- 
sions and  almost  niggardly  in  their  details,  in  which 
for  instance  the  geology  of  Chamwood  Forest  is  dis- 
aaissed  in  three  pages,  and  eighteen  pagea  are  con* 
ddered  enough  for  the  iBttstratioo  of  die  important  coal- 
flelil  of  Wigan  and  St.  Helens.  It  is  impossible  to  avoid 
contrasting  these  scanty  bundles  of  notes  with  tbe  ex* 
iMustive  detail  and  hfood  scieatific  treatment  diat  eharae* 
terise  the  earlier  publications  of  the  Survey. 

Of  late  years,  however,  there  has  been  a  welcome 
return  to  the  old  traditions  which  has  resulted  in  the 
production  of  the  admirable  mon(^;Taphs  on  the  Geology 
of  Rutland,  the  Weald  of  Kent  and  Sussex,  and  the 
London  Basin.  The  memoir  now  before  us  on  the 
**  Geology  of  the  Nottbem  Part  of  the  EngUsh  Lake  Dis- 
trict "  is  folly  entitled  to  take  rank  with  these  latest  pro* 
ductions  of  the  Survey.  It  is  curious,  however,  to  find  in 
it  what  looks  like  evidence  of  the  existence  in  cntain  quar- 
ters of  a  sort  of  hankering  after  die  vastly  inferior  dass  of 
memoirs  which  formed  for  .t  long  time  the  staple  of  the 
Survey  issues.  Jn  his  Introductory  Notice  the  Director, 
Mr.  Brist0w,ddi)ks  it  BieoeaHa7  to  apologise  forthe  length 
to  which  the  descnption  hat  run,  and  to  give  a  reason  why 
the  work  "  has  been  allowed  to  exceed  the  usual  limits  to 


which  the  explaaatimis  of  socb  small  areas  as  thow  oon- 
prised  in  quarter  dieets  have  Wtbeito  extended.*  We 

can  assure  the  Director  that  he  may  make  his  mind  easy 
on  this  point,  for  no  one  possessing  even  the  most  limited 
geologial  tastes  and  aeqoirements  will  find  die  book  in 

any  way  too  long  ;  the  only  fear  will  be  whether,  from 
anxiety  to  cut  down  the  memoir  to  regulation  size,  details 
and  explanadons  that  can  be  ill  spared  may  not  have 
been  sacrificed.  It  will  be  an  evil  day  for  the  Survey  when 
it  exchanges  the  scientific  zeal  which  has  hitherto  so 
honourably  distinguished  its  members,  for  a  spirit  in 
which  devotion  to  official  routine  comes  first  and  a  desire 
for  the  spread  of  geological  knowledge  holds  a  subordi- 
nate  place. 

'BM.t^sUomeH/  and  a  work  like  tliis  furnishes  good 
grounds  for  tbe  hope  that  it  never  will  be  so.  It  might 

have  been  thought  that  the  lal)o.ir<?  of  .Sedgwick  and 
other  eminent  geologists  had  left  little  for  their  successors 
to  do  among  the  mountains  and  ddls  of  Cumbria,  but 
Mr.  Ward  has  shown  that  there  arc  many  points  yet 
remaining  to  be  cleared  up,  and  he  has  brought  to  bear 
on  dieir  elucidation  the  more  refined  methods  and  superior 
accuracy  of  the  geology  of  the  present  day.  He  has 
investigated  and  admirably  illustrated  the  mic  roscopic 
character  of  many  of  the  rocks ;  and  though  it  is  scarcely 
possible  in  the  present  state  of  our  knowledge  to  deter- 
mine exactly  the  geological  bearing  and  value  of  some  of 
bis  results,  there  are  others  whose  great  importance  is 
even  now  obvious.  In  the  case,  for  exam{^,  of  some 
recks  which  die  naked  eye  cannot  <fiathignisb  in  hand 
specimens  from  flinty  traps,  microscopic  examination 
confirms  the  conclusion  arrived  at  on  broad  geological 
groondsdntttcf  are  h^lUy  altered  voteanie  ashes.  The 
descriptions  of  odm  altered  rocks  throw  great  l:L;ht  on 
the  difficult  question  of  metamorphism.  The  Skiddaw 
district  is  peculiarly  interestiiqt  on  aooout  of  the  close 
parallel  which  its  rocks  present  to  the  mctamorphic  beds 
of  the  Pyrenees  so  admirably  worked  out  by  Fuchs.  We 
cannot  but  regret,  however,  that  the  papers  which  Mr. 
Ward  has  contributed  on  this  subject  to  the  Geological 
Society  have  not  been  more  folly  embodied  in  tbe  pre- 
sent volume ;  a  Survey  memoir  should  aim  at  being  a 
complete  vade-mtcum  for  tbe  local  geologist,  and  it  is  not 
every  one  in  the  wilds  of  Cumberiuid  who  has  access  to 
the  pages  of  the  QfUirterfy  J oumal  of  the  Society. 

Perhaps  the  most  generally  interesting  features  in  the 
work  are  the  account  of  the  vokazuc  products  with  die 
localisation  of  the  vents  from  which  they  were  discharged, 
and  tbe  description  of  the  glacial  phenomena  of  the  dis- 
trict The  author  has  with  great  skill  used  his  experience 
of  modem  volcanic  countries  to  make  the  old  ruined 
Cumbrian  volcanoes  tell  the  tale  of  their  whereabouts 
and  performances.  The  glacial  phenomena  are  worked 
out  with  siqgolar  thoroughness,  and  strong  evidence  is 
brought  forward  in  Ikvoor  of  die  "great  submergence " 
on  which  Mr.  James  Gdkie  lias  tbrown  sock  oonsidecable 
doubt. 

It  is  dai^erous  for  an  outsider  to  differ;from  an  observer 
who  has  spent  so  much  time  and  spent  it  so  well  in  wolk* 
ing  out  the  geology  of  a  particular  dikuic^  but  tliere  are 
two  points,  and  two  points  diat  to  a  oertain  extent  hang 
together,  on  which  wc  must  confess  we  are  not  altogether 
satisfied.  These  arc  the  absence  of  any  unoonfomiity 
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between  tlie  SMddaw  slate  and  the  overiyingr  Volcanic 

Scries,  arnl  the  existcr.ce  of  the  chain  of  faults  which  every- 
where separates  the  two  groups.  Mr.  Ward  relies  on  the 
fact  tbat  beds  of  volcanic  asb  occur  on  the  upper  part  of  the 

Skiddaw  slate.  This  sho*-s  that  volcanic  activity  bc^an 
before  the  deposition  of  the  Skjddiiw  slate  was  completed, 
but  it  scarcely  proves  that  no  upheaval  and  denudation 
attended  the  commencement  of  the  volcanic  outburits. 
Volcanic  activity  and  elevation  arc  so  intimately  con- 
nected that  it  may  well  be  that  the  early  discharges  were 
the  heralds  of  an  upward  movement  of  the  rocks.  The 
author  indeed  admits  thus  much,  and  believes  that  slow 
upheaval  did  attend  the  advent  of  volcanic  activity,  and 
that  the  bulk  of  the  volcanic  products  are  terrestrial.  We 
ihould  be  inclined  to  go  farther,  and  to  suggest  that  a 
Vaag  period  may  have  followed  the  first  volcanic  out- 
breaks, during  which  the  iikiddaw  Slate  was  crumpled  up 
and  brought  within  the  range  of  atmospheric  denndatioB. 
Any  volcanic  deposits  formed  during  this  interval  would  of 
course  be  removed  by  denudation.  By  the  time  the  volca- 
noes had  reached  their  full  growth,  a  land-surface,  diver- 
sified by  hill  and  valley,  may  have  been  produced,  and  when 
the  volcanic  products  were  showered  down  on  this  uneven 
iloi  r,  heaps  of  ash  and  sheets  of  lava  would  every  here 
and  there  abut  against  banks  of  Skiddaw  Slate^  in  a 
manner  that  produces  to  us  a  deceptive  appearance  of 
faulting.  We  };ivc  thii  l;t:i:  uicrcly  for  wli.i'.  it  is  worthy 
and  have  no  wish  to  throw  any  doubt  on  the  possibility 
of  the  boundary  being  such  as  the  map  represents  it  to 
be  ;  indeed,  instances  about  which  there  cm  be  little 
doubt  might  be  quoted,  where  two  groups  of  rocks  arc 
parted  by  just  such  a  fagged  line  of  faults  as  tbat  which 

Mr.  Wanl  has  drawn  in  the  present  case. 

The  book  is  Itbcr.iliy  illustrated  by  maps  and  sections, 
and  the  bibliographical  list  of  works  relating  to  the 
geology  of  the  district  is  a  most  welcome  addition. 

We  cannot  but  feel  that  a  great  ndataks  has  been 
made  in  the  map  which  the  memoir  is  intended  to  illus- 
mtc;  As  a  typographical  piece  of  work  it  is  unsurpassed, 
but  it  is  its  excellence  in  this  respect  that  mains  it 
unsuited  for  g£olo;;ical  piirpoaes.  The  reliefs  of  the 
surface  are  admirably  brought  out  by  the  hill  shading,  but 
in  order  to  produce  the  desired  effect,  the  hatddng 
has  been  made  so  dark  that  in  many  pl.iccs  it  is  difficult, 
if  not  impossible,  to  distinguish  the  geological  colouring 
and  signs.  The  Ordnance  Survey  issue  in  die  northern 
counties  another  set  of  one-inch  maps,  with  contour-lines 
in  the  place  of  hill-shading,  and  had  one  of  these  been 
employed  to  receive  the  geological  colouring,  the  very 
serious  difficulty  just  mentioned  would  not  have  arisen. 
We  have  no  hesitation  in  saying  from  actual  experience 
in  the  use  of  both  classes  of  maps,  that  had  plain  copies 
been  used,  the  value  of  the  uiap  would  have  been  well- 
nigh  doubled. 

Before  concluding  we  would  remonstrate  with  the 
author  on  his  italics ;  the  book  bristles  with  them,  till  it 
reminds  one  of  a  school^giri's  letter.  This  indiscriminate 
use  of  emphasis  destrovs  that  repose  which  is  one  of  the 
chief  charms  of  style,  .u.il  ip.  a  very  large  number  of  cases 
there  is  no  necessity  for  it,  for  the  meaning  would  be 
perfectly  clear  without  the  adventitious  aid  of  a  variation 
in  the  type. 

A.  H.  G. 


y£NA'OA"S     ACCIPITRES  OF  CANADA" 

Our  Bint's  of  Prey;  *r.  The  Eagles,  Hawks,  and  (hob  of 
Cana.'^.  Hy  Henry  (i.  Vennor,  F.G.S.  With  Thirty 
Photographic  illustrations  by  W.  Notman.  4to,  pp. 
i.-viii.,  t-lf4,  pbrtes  i.>xxx.  (Montreal:  Dawson 
Brothers  ;  London  :  Sampson  Low  and  Co  ,  1876.^ 

SO  little  is  really  known  respecting  the  ornithology  of 
Canada  that  one  cannot  but  wdeome  with  great 
satisfaction  such  a  substantial  addition  to  our  knnw!(rc1;;c 
as  has  t>een  given  by  Mr.  Vennor  in  the  present  work. 
As  a  geologist  employed  on  the  surrey  ^  Canada  the 
author  has  enjoyed  unrivalled  opportunities  for  studving 
many  of  the  birds  in  the  licld,  and  although  the  fultihncnt 
of  his  duties  has  prevented  him  from  devoting  his  entire 
attention  to  ornithology,  yet  he  has  evidently  kept  his 
eyes  open,  and  the  work  before  us  embodies  the  result  of 
thirteen  years'  observation.  It  is  to  be  regretted  that  at 
present  Mr.  Vennor  has  only  written  on  the  birds  of  prey, 
and  it  is  to  be  hoped  that  he  will  continue  bis  laboitrs  on 
the  rest  of  the  birdi  of  Canada.  The  sp:cies  themselves 
included  in  the  present  work  are  twenty-seven  in  number, 
and  on  all  these  very  complete  inftmnatioa  seems  to 
be  given  respecting  their  distribution  in  the  Canadian 
dominion,  including  not  only  a  resuini  of  the  hitherto 
published  facts,  but  giving  also  a  large  amount  of  new 
information.  Excellent  accounts  of  the  habits  of  the 
birds  are  added,  chiefly  from  the  personal  observations 
of  the  author  himself,  and  each  article  concludes  with 
the  description  of  the  species  in  which  the  colours  of  the 
soft  parts  are  always  given  ;  this  Is  a  feature  often 
omitted  by  Messrs.  Baird,  Brewer,  and  Ridjjway  in 
their  recently-published  "  History  of  North  American 
Birds."  Mr.  Vennor  does  not  indude  among  the  species 
fully  treated  of,  the  Comnun  Turkey  Buzzard  {Rhino- 
grypkus  aurea),  which  hardly  extends  to  Canada  in  its 
northern  range,  though  it  is  a  regular  summer  visftant  to 
"  the  extensive  tl  Its  nt  ir  Chatham  and  Lake  St.  Chir," 
while  further  to  the  westward  it  occurs  frequently  on  the 
line  of  the  forty-ninth  panUeL  Of  the  Barn  Owl  {S/r/x 
Jlammea),  Mr.  Vennor  says  that  there  is  no  authentic 
record  of  its  occurrence  in  Canada,  but  we  notice  in  Mr. 
Bowdlcr  Sharpe's  paper  on  the  "Geographical  Distri- 
bution of  Bam  Owls,"  published  in  Mr.  Rowley's  Orui- 
tkohgical  Miscettany,  that  the  Britisb  Museum  contains 
a  specimen  from  the  ncij^hbourhood  of  Toronto,  CoUectcd 
near  that  city  by  Mr.  James  Wbitcly,  vdio  has  resided 
there  for  some  years,  and  has  sent  many  interesting  Isirds 
to  this  country.  Other  small  points  might  also  be  alluded 
to  in  which  we  think  further  consideration  on  the  author's 
part  desirable,  such  as  the  relations  between  Fake  caiuli- 
cans  and  F.  labtadorus,  Circus  cinereus  and  C.  hudso- 
ttiuSf  &&  We  are  not  disposed  to  quarrel  with  the 
photographic  illustrations  to  the  book,  which  are  excel- 
lent specimens  of  photography,  although  this  mode  of 
illustrating  scientific  works  does  not  commend  itself  to 
our  fancy.  At  any  rate,  however,  a  good  photograph  if 
better  than  a  bad  plate^  especially  in  a  work  like  the  pre* 
sent,  where  the  andior's  chief  aim  has  been  to  give  such 
a  figure  as  may  render  the  identification  of  the  species 
more  eaiy  to  the  student,  his  object  being,  in  his  own 
woids,*'awoik«f  pfactical  otUi^,  not  n  mere  cahibition 
of  pretty  photographs."  As  a  new  wotker  in  the  vast  field 
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of  oniitholojy  we  welcome  Mr.  Wnnor,  and  only  trust 
that  many  years  will  not  elapse  before  be  gives  us  a 
Mcaad  imtalment  on  the  birds  «f  Omada. 


OUR  BOOK  SHELF 

The  Use  of  the  Spectr<Hcof>e  in  its  ApplicatioH  to  Sciintijic 
and  PtiLluA!  Maiicine.  By  Emit  RoWUlMlg,  M,.D. 
(New  York  :  Putnam,  1876.) 

This  i>  an  essay  on  the  use  of  the  spectroscope  which 

ptauned  the  Stevens  triennial  wise  for  1876,  awaided  by 

die  College  of  Physicians  and  Stirgeont. 

It  trends  mninly  of  the  absorption  spectra  of  blood  in 
its  roimal  stale  and  alter  being  acted  upon  by  other  sub- 
Stances.  The  first  chapter  jjives  a  very  short  account  of 
the  opi)C3  of  the  spectroscope,  which  the  author  docs  not 
pretend  to  treat  fully  ;  then  follows  a  short  noti:  c  of  the 
emission  spectra  of  the  metals.  The  absorption  bands  of 
oxyhaimoglobin  (scarlet  cniohne)  and  their  change  to  the 
one  redaction  band  of  hxmoelobin  (punde  cniorine)  by 
the  atNttraotion  of  oxygen,  discovered  vf  Prof.  Stolces, 
then  comes  in  for  recognition.  The  remainder  of  the 
book  is  chiefly  on  the  absorption  spectmm  of  Uood  with 
reference  to  forensic  medicuie  and  its  spectiani  after  the 
introduction  of  foreign  matters  and  fi^ses. 

It  appears  from  the  numerous  references  that  the  author 
has  compiled  this  essay  from  books  and  papers  rather 
than  from  observation,  and  the  authors  referred  to  are 
with  few  exceptions  Germans.  We  think  the  book  is  well 
suited  for  the  perusal  and  reference  of  the  medicxd  pro- 
fession and  others  taking  up  this  special  subject. 

'Journey  in  the  Caueasus,  J'trsin,  and  Turkey-in-Asia. 
By  Lieut,  liaron  Max  von  Thielmann.  Translated  by 
Charles  Heoeage,  F.K.G.S.  Two  vols.  Map  and 
WoodCOtS.  (London,  Murray). 
Bakon  Thiiumiim's  jouineyi  which  was  made  in  the 
year  1873,  embraced  all  the  Caucasian  region,  'much  of 
the  western  shore  of  the  Caspian  Sea,  with  the  long 
stretch  of  country  between  Tabrez,  Hillah,  and  Beyrout 
Though  this  is  a  region  about  which  a  good  deal  has 
been  written,  the  llaron's  narrative  will  be  found  to  con- 
tain a  considerable  addition  to  our  knowledge.  His 
observations  on  the  people  and  the  antiquities  of  the 
countries  traversed  are  especially  valuable,  while  the 
work  contains  as  well  much  interesting  topographical  and 
geographical  information.  The  Baron  is  an  exceedingly 
pleuant  ttaveUinR  companion,  and  as  Mr.  Heneage  hais 
made  a  tfiorooghly  readable  traaslatioo,  the  work  will  he 
foaad  of  value  both  to  the  stay-at-hosne  reader  and  as  a 
guide  to  the  intending  tourist. 


LETTERS  TO  THE  EDITOR 
[  Tkt  EMitr  im  mtt  hMkimietf  resJvniiMe  for  otimons  ejcfreutd 
JUs  ftnttfomiimh.   Ntkhtr  earn  he  mnitrUlki  tc  re/um, 
mr  to  ecmspend  witk  ike  writers  of,  rtjteiei  mMuscrxpts. 
Ha  netiee  is  taken  of  anonymous  eommumetititms. 
Tte  Mditor  urgently  requetls  correspondents  to  kt^  tJktir  letters  as 
sktrt  as  fStuUt,    The  prtssttrt  on  Ut  sfatt  u  sq  great  that  it 
is  ismJtottMt tUunrist  to  ensure  the  aM.arttuetevem  0/  com- 
mmnktlimt  tmtaitritig  interesting  anJ  nmel  /aeU.} 

Structure  and  Origin  of  Meteorites 

Tn  the  abstract  of  .Mr.  II.  C.  Sorby'«  lecture  "On  the  Struc- 
ture and  Ori.^ii  ul  Mctu jiiic-!,"  given  in  Nature,  vol.  xv., 
p.  495,  in  rt!tici!CL'  to  ihc  sulijcct  t.f  jjLiss  globules  obs*rve<l  by 
the  lecturer  in  ceriaiu  nuteoritc^,  l!ic  Lundilion  in  which  glassy 
particles  given  olT  by  ltrIt^tti.lI  voleauoti  occur,  is  contrasted 
with  th-it  produced  artificially  ni  furnace  bl.ig  by  the  action  of  a 
strong  blast  of  hcit  air  or  ilc.im.  In  the  (urn.icc  >lng  "  pear- 
shaped  globults,  cxdi  liavin^;  a  li  r,;  ti.-iir-likc  taiJ,".ire  described 
as  being  forintd,  whereas  ui  ihc  case  of  volcanoes  the  glassy 
particles  are  s.iid,  when  given  otT,  to  \'C  inimcdi.itt  !y  sulnlificd 
on  entering  the  atmosphere,  and  to  remain  as  mere  fibres,  as 

Pole's  hahr,  or  aMtc  or  kss  incgehur  boaiBK^  Ukt  poorice  dast 


In  fact,  the  CmnlioBi  ia  the  two  instances  are  closely  similar. 
In  the  crater  of  Kllanea,  in  the  Island  of  Hawai,  wherever  the 
well-known  Tele's  hair  is  in  process  of  fortnation,  long-tailed 
pear-shaped  globules  are  formed  in  abundance,  and  a  large  pro- 
portion of  the  "  hairs  "  are  to  be  found  widi  Isiger  or  imaller 
globules  in  connection  with  their  ends. 

I  saw  the  fonnation  of  Pcle's  hair  in  two  places  in  the  crater. 

In  the  one  instance  the  fonnation  occurred  ->,t  the  margin  ol 
one  of  the  small  lakes  of  molten  lav.i.  The  lake  wns  inclosed 
by  a  range  of  low  cliffs,  against  the  bases  of  whicli  the  waves  of 
the  extiaoriiin.irily  fluid  lava  were  constantly  ^urf;lIl^.',  1  cnig  kept 
inperj>etual  commotion  by  the  violent  di'^chargc  of  gaifs  from 
Ixnea'li.  The  waves  splashed  up  :-,;,;!in.t  the  clifis  nnd  ray 
and  lar^e  drops  weie  thrown  into  the  air,  and  on  the  lecw.Trii  side 
of  !iic  !.ihc  wtic  iliivcn  by  the  wind  over  the  top  of  ihc  clitf  so 
an  ti!  fail  on  a  level  platform  of  rock  which  wa:>  even  witli  its 
^  '.immit. 

The  platform  appeared  as  if  tncllcd  pilch  hid  been  spl.isbcd 
out  all  over  it,  and  w.is  coverc<l  wilh  small  r.i.T.se»  of  pitch-like 
looking  lava.  Tho.sc  of  the  majfcs  wlmh  liail  evidently  com- 
pletely solidified  before  reaching  ihc  platform  in  their  f.ill  were 
pear-shaped,  whilst  in  other  ca-Hs  wl.ere  hardening  had  not 
been  complete,  the  clorgatc  ni.x^scs  f.iKiiig  in  the  soft  condition 
had  become  llattemd  imo  irrf^;ular  shajies,  which  showed  more 
or  less  tvi  lent  t'.iccs  i-f  the  coiling  of  the  masics  as  they  fell. 

All  the  luasjci,  li;i!l  t.iils,  some  short  ami  spikc-likc,  others  long 
and  hair-like,  nr.d  tlieie  «  .\s  c\ei  y  ^ra'iatioii  l>c!wctn  stiff  fine  rods 
of  tran5]>arcut  lava  and  the  perfectly  elastic  hair  of  whidi  a  handful 

could  readily  be  raked  together  with  the  fingen  OB  the  plalbim 

in  a  very  short  time. 

In  the  other  instance,  the  I'cle  s  li.iir  was  .'cen  by  me  around 
one  of  the  small  hollow  cones  ir  L.va  fountains  which  are  con- 
stantly formed  in  the  erater.  The  cone  w.ts  not  active  at  the 
time  1  saw  it.  It  was  surrounded  with  the  small  Isva  masses 
thrown  out  by  it  and  forming  a  deposit  closely  similar  tu  that 
formed  at  the  margin  of  the  lake,  except  that  numerous  larger 
lumps  occurred  amongst  the  smaller  ones. 

Very  striking  object.s  in  the  crater  are  large  bubbles  which 
have  been  formed  in  the  lava  when  molten  by  tTie  escaping  gases. 
The  surfaces  of  the  bubble*  are  composed  of  e.xtrcrncly  thin 
transparent  lamin.e,  which  look  just  like  thin  green  bottle  gla^s. 
Such  bubbles  are  cncouctcied  at  almost  every  step  on  the  floor 
of  .superficial^  solidifieA  Ian,  OB  which  the  vinlor  walks  ia  the 
crater. 

A  remarkable  peculiarity  if  the  llawaian  lava  is  its  ex- 
treme lluidity  when  in  the  molten  eoinJition.  This  inoperty 
has  brought  about  the  unusual  form  uf  the  great  n-.onritaiiis  of 
the  island  eomfiuied  of  it,  which  have  so  gradual  a  slope  that 
(he  observer  can  haidlf  Cftdlt  thsir  gRSt  height  when  viewing 
*hem  from  the  tea.  II.  N.  Moseley 

Exeter  CoIkge>  Oxford 

On  the  Simplest  Continuous  Manifoldneae  of  Two 
Dincnsiena  and  of  Finite  Extent 
It  coold  hardly  fail  to  be  iutnictive  if  Mr.  Krankh^nd  would 
explain  the  following  obvious  paradox  in  his  theory  (Na  i  i'kk, 
vol.  XV.,  p.  515).    Let  two  "  straight  lines  "  \o\',  i.ui.',  m.ike 
an  angle  XOL  other  than  a  right  angle,  and  consider  the  shoitest 
line  I'S'  from  a  moving  point  p  in       to  x.\' ;  from  the  aasuinp- 
tioos,  this  it  a  "straight  line"  perpendicular  to  x\  .     As  >■ 
moves  from  o  along  oL,  it  will  by  and  by,  according  to  the 
theory,  be  at  l'  ;  that  is,  on  the  other  tide  of  x\',  if  our 
"straight  lines"  are  "of  the  same  sha]>e  all  along."    Now,  to 
put  it  algebraically,  how  does  the  perpendicular  come  tu  change 
sign  ?  It  docs  not  pass  ilirough  infinity,  for  the  manifoldness  is  of 
finite  extent :  it  does  not  vanish  except  »l;cn  r  is  at  <>;  and 
though  it  is  conceivable  in  itself  that  .n  should  travel  to  a  maxi- 
mum distance  along  (<\  and  come  back  again  while  v  moves  on, 
yet  this  contradicts  our  ]nincipal  assumpiion,  fer  each  perpen- 
dicular will  then  have  two  jnunts  in  common  with  i.i '.    Is  a 
dixir  of  escape  to  be  found  through  any  interpretatiun  of  "  con- 
tinuous"?    tJr,  while  "there  is  i.(jtli;iig  >el;-Li  i  lradictdry  in 
I  the  definition,"  is  there  something  in  it  cunuadictory  ol  the 
'  superposition-prindple  bgr  mtsas  ef^which  its  coossqaness aie 
1  worked  ont  ? 

The  theory  is  partly  exemplified  upon  the  surface  of  revolution 
got  by  bending  a  hemisphere  till  it  doses  up.  Correspondence 
IS  pretty  close  xs  to  poiMS  in  the  Cqsalor  aaa  the  simpler  figures 
synuneuical  to  it.  C  J.  Monro 

Hadlflr.lk««st. 


Digitized  by  Google 


548 


NATURE 


[April  26,  1877 


Nen«Ampliibiow  Battaeliiana 

Ow  aOiiv  dM  ■ttcBlioa  of  tte  Rev.  L.  Blomfield  (fonnerly 
Jcnyti^  to  tne  inlcKsting  utide  in  Natifrs  (voL  xv.  p.  491)  of 
»  tree-frog  which  proaiiced  iu  young  without  their  passing 
through  the  tadpole  stage,  he  has  been  good  enough  to  allow 
me  to  quote  a  MS.  note  to  hU  work,  "  Observation*  on  Natural 
History,"  p.  203,  which  majbe  wml  to  pciwu  intCKsted  in 
the  matter.  It  refers  lo  a  ooloajr  of  toidl  which  lived  in  a  cellar 
of  BottLihain  Hall,  Canil»,  ud  widioit  acccM  to  wito;  It 
.  nuu  as  followa : — 

"See  some  remarks  by  Mr.  Lomin  ^AnnattandMagattHe 
of  Natural  J/isU'ry  (No.  64,  April,  t^},  p.  341),  tending  to 
riiow  that  under  certain  circumstances  where  the  parent  animals 
have  no  access  to  water,  the  reproduction  of  the  tuad  and  fro^ 
takes  place  without  the  intermediate  of  tadpole.  He 

mentions  instances  of  their  depositinf;  s|>awn  in  cellars  and  youug 
toads  I  tin;;  .ifterwards  oliservtd.  Such  was  prohably  the  case 
with  lliij  livils  in  the  cellars  of  Uotiiih.Tm  Ilall,  though  I  never 
(jbseivtd  ihe  spawn  myself."  "  See  further  remarks  by  myself 
on  this  >ul>iect  iu  .  Intmh  t>/  X.i/uni/  Uiit^^ry,  voL  xi.  3nd  series, 
p.  4S2.  .See  a]>o  Kau  ki:,  \A.  \n.  \  .  401,011  *  Tlie ^ Ad^rta- 
tion  of  Animals  to  Lxlercal  C(jiiiiticius. '  '' 

The  following-  [I.- ,  .aj;c  uccur^  :ii  the  Kcv.  1  .  Jcnyn'-s  "  Manual 
oi  British  Vcrtthrau:  Animals,"  p.  JO4-5,  and  bears  upon  the 
HBie  phenomenon. 

*'  J'nion  / UK,  l,x.'!is,  Common  Eft. 

"This  species  ii  subject  lo  cor.iiilerible  variation.  It  is  also 
found  on  land,  a  cireumstauct-  which  teuiis  in  some  degree  to 
alter  its  thaiauteis.  In  .--ulIi  ipc^;luiellS  llic  sktJi  loies  its  soft- 
ness  becoming  opaque,  and  somewhat  cuirugatc<l.  The  mem- 
branes of  the  tiack  and  tail  entirely  disappear,  causinjj  this  la.,t 
to  appear  narrower  and  thicker  in  prr'|x)rtion  to  iti  depth.  The 
toes  Irom  being  flattened  become  rounded  ;  the  colours  arc  also 
tverywheie  more  obscure.  In  this  state  it  is  the  Latcr!a  z'u!.;iiris 
of  Shcppatd  .md  Turion,  and  conniJered  as  a  distinct  species  by 
these  and  nther  authors.  I  am,  however,  iierfccliy  satistie<l  tliai 
it  is  identical  with  the  aquatic  kind,  and  that  all  its  pcculi.irities 
may  be  traced  to  the  change  of  circumstances  under  which  it  is 
pkced.  ...  I  Mi.^pcct  that  the  period  of  lime  during  which 
this  species  itmains  in  the  larva  state  is  subject  lo  much  variation, 
and  that  if  anylliinjj  occur  to  obli^je  the  young  to  exchange  their 
native  clcnicnl  (or  ai»uther  before  ihey  would  attain  their  perfect 
form,  the  ^lls  are  cast  ]  rcin.ruiely  to  enable  the  animal  to 
accommodate  itself  to  its  new  circumstances.  The  fact  of  rueh 
small  specimens  as  Sheppard  has  noticed  bcin^;  t'uund  on  land 
if  isdimutable,  but  I  thuik  I  have  generally  oii  er^cd  some 
tuaet «  thae  lunriqc  tear  giUa  at  no  very  lon^;  p(  rio  l  l>erore. " 

Morphology  of  "  Selaginella  " 

In  consc<iuencc  of  my  not  having;  exprrssed  myself  sufliciently 
fully.  Prof.  Thi'icllon  Dyer  somewfi.-it  misapprehends  my  remarks 
respecting  Sclnj^incila  and  Carcx,  ti:>  \»liKh  he  is  good  enoui;;h  to 
reply  m  N.M  1  kk  (vuL  xv.  p.  489)  ;  and  I  shall  be  glad  of  an 
op|>orlunity  of  explaining  the  nature  of  the  comparison  that  I 
drew  between  the  rcprxxluctivc  organs  iu  the^e  two  (;cnera, 

I  purposely  avoided  a-ssertin^j  thai  tlie  spike  ol  the  one  was 
the  "homologuc"  of  that  nf  ti.e  mher  ;  ami  I  thouj;ht  that  my 
change  of  expression  — "instead  of  rc;;ardmg  .  .  .  as  the  homo- 
logue  .  .  .  we  compare  It "  would  suiTicicnUy  indicate  that  I 
was  not  raising  the  question  of  exact  homology  at  all  ;  but 
merely  comparing  the  male  and  fem.ile  structures  of  .Selaginella 
(each  as  a  whole)  with  iIium:  ul  a  unisexual-flowering  plant.  I 
regret  that  I  did  not  state  this  in  explicit  terms. 

Notwithstanding  w  liat  has  been  wiiitcn  by  Sachs  and  others,  it 
■ppeared  to  me  that  the  homology  between  tlie  reproductive  organs 
of  Cryptogams  and  i'banerogams  could  not  be  regarded  as  yet  so 
completely  settled  as  to  \k  |>ast  doubt  ;  and  I  therefore  wished 
to  exclude,  as  not  material  to  the  line  of  arvumcnt  1  bad  in  view, 
sul!i  <i.iestions  as  to  homology  as  Prof.  Thiselton  I>yer  brings 
forward.  He  considers  that  the  ovule,  and  not  the  ovary,  is  the 
cqvivalcnt  of  the  macros porangi am.  I  did  not  wish,  even  by 
implication,  either  to  assert  or  to  deny  this  fact,  and  it  does  not 
affect  my  comparison  in  the  least,  for  tlie  female  structure  of 
Carex  comprises  of  course  an  ovule.  He  further  cottsiden  that 
this  leaves  the  ovary  unaccounted  for;  and  not  only  to^  but  the 
perigynium  and  seta  also.  The  essential  part  of  a  female 
flower  is  the  ovule,  which  may  be  naked  as  in  Gymnoepcrms  ; 
and  the  •nnoundinf^  whether  coniirting  of  an  open  carpdluy 
leaf,  an  ovaiy,  byposyaoaa  aeaki^  eorolG,  calyx,  parifymno^  or 


seUareaccenories,  and  any  of  them  aubeafaiMt  A  ««■• 
parison  may  surely  be  made  between  loa  fowilt  8oMr  of  n 
conifer  (as  a  whole)  iritll  Ae  nsacfa  more  *rfnj^  mm  ft  a 
diclinous  polypetaloos  |^t,  wltlMat,beine  fitiatal  teiul 
that  parts  of  the  latter  are  unacooonted  ibr ;  aad  I  tkM^l^  and 
with  due  respect  still  venture  to  think,  that  die  nacionoraa* 
gium  of  Selaginella  with  ill  eofering  acak^  and  the  tanale 
flower  of  Cam  widi  ila  cewriuf  pwnr,  may  properly  be 
rcnrded  as  comparable. 

Prof.  Thiselton  Dyer  had  oonnmd  ike  sporangia  of  Selagt> 
nella  with  the  male  and  faaale  «Maaeala  of  a  ii^gU  bermaphro. 
dite  flower,  reversing  tbefar  idatlf*  poaitiaa  on  die  axis ;  and 
my  object  was  lo  sSoir  that,  as  eadi  spaianghtm  had  iu  own 
"lateral  appendage,**  tbqp  ntoht  he  equally  compaMd  with  the 

nial*  and  feoiak  dcauDta  in  a*  imante  uriaexnal  Sowert  of  a 
dicliooos  pfamt,  witfaoat  i«?eniag  their  poiidan  ou  the  axis.  It 
was  quite  iinnff  n  ibr  ■»  todlacn  uliidi  particular  parts  of 
the  phanerogamie  Holier  mre  A*  cuet  homologues  of  the 
macro*  or  micro-sporangia  of  the  omtofiui  ]  and  I  dad  not 
intend  to  express  any  opialoa  On  Aat  anbiect 

I  thank  Prof.  Thiselton  Dyer  for  drawmg  mf  attention  to  his 
paper  on  C,  fmlkaru,  which,  however,  Itave  already  had  the 
plcaiun  of  pamsiag  i  fat  I  lead  everything  written  by  him  to 
wUeb  I  ln«a  access ;  and  I  can  assure  him  that,  as  a  non-pro- 
feuioud  myself,  I  always  receive  hu  opinions  with  the  respect 
that  is  their  due,  although  In  the  present  instance  I  cannot  adopt 
Us  view  as  to  the  hermaphroditism  of  the  primordial  tl  nver. 
That  subject  is,  I  think,  sufficiently  important  to  be  discussed  by 
abler  pens  than  mine  ;  and  it  was  in  the  hope  that  it  would 
receive  the  attention  that  it  desenrei,  that  I  ventured  to  point 
out  the  diamctricalfyoppoaitn  vieara  that  had  tieen  expressed  by 
high  authorities.  Thomas  Combek 

Newton  h  WUhm^  April  ti 

The  Roeks  of  Chnrawood  Poreat 

The  announcement  by  Messrs.  Bonney  and  Hill  (N'atuu, 
vol.  XV.  p.  470),  of  their  Jisa'-.  fry  of  the  intrusi-  :-  character  of 
the  ridge  of  rock,  stretching  from  Groby  on  the  south-cast  to 
iiardon  Hill  on  the  norih'Wcst,  u  a  surprue  to  local  geok^ists, 
they  havm^  rccogaiaed  jts  iittnidim  chaiiffter  Sat  the  last  qnaitar 

of  a.  century. 

The  rocks  ci  iiuntuting  the  "  ridge "  are  called  by  dilTcrcot 
names-  -sienitc,  ssenilic  ^jreenstone,  greenstone,  &c.,  according  to 
the  t;rcatcr  or  less  dcj;ree  of  crystallLsation  of  the  components, 
and  the  abundance,  or  scarcity,  of  s;>mc  ol  them.    Its  intrusive 
character  is  very  (jbvious.     l  ir^t  wc  have  Cambrian  Rocks  on 
both  sides  (east  and  west)  of  the  "ridge,"  and  at  plicci  near 
Groby  these  Cambrian  rocks  arc  less  than  half  s  mile  ap.irt. 
Second,  the  '•ff'tr'  of  tht  intrusu'tt  in  breaking  up  the  formerly 
overlying  Kiis,  is  well  seen  near  Markfield,  where  there  are 
several  lo*  hdU  ciUeJ  the  "  Alter  Stones  ;  "  these  consist 'almost 
entirely  of  broken  up  tragmeuti  of  unakereJ  Caniiuiati  r  icks 
embedded  In  a  grey,  co.ir-,e,  IcNp.illiic  base,    the  Jt\i^m<-Hts 
forming  moic  than  iwo-thirii,  nf  ilieinass;  similar  bedi  occur 
beyond  Bardon  Hill,  but  "!ie   [aanti'y  of  embedded  fragments 
is  not  s<j  f;reat,  but  i>ieccs  are  i.iiu'.  i  ei^^ht  to  ten  inches  square 
quhe  unaltered,  and  showing  the  "  rilibone-l  "  structure,  red, 
purple,  aad  green  bands,  so  diaractetistic  of  the  Cambrian  rock 
of  this  area.    Over  other  parts  of  this  "igneous  lidgc  "  the 
broken  and  diiiuriicd  beds  have  long  since  been  removed  by 
denudation,  but  the  (/.'.Vm  is  fouad  iu  the  "drift,"  which 
stretches  far  and  wide  for  miles  over  the  surrouoiling  country. 
I  think  both  Mr.  Howell  of  tli;:  "Survey,"  who  plotted  this 
district,  and  I'rof.  Hull  who  did  the  adjohiing  one,  recogai.>cd 
the  inim  I  e  character  of  the  igneous  rocks  on  the  west  side  of 
Charii  Ao^>d  I'orest.    Many  other  facts  bearing  on  this  subject 
arc  known,  but  cannot  be  described  in  this  short  note.  Any  mm 
facts  discovered  by  Messrs.  Booney  and  Hill,  in  illastratioa  of 
this  matter,  will  be  gladly  received  by  local  geologiBts. 
Lafeeatac  .  Jambs  Plaht 


Patenaa  of  Ceylon 

I  tx)  not  think  Mr.  Abbay's  suggc:>tion  of  a  possible  cause  of 
the  origin  of  the  Ceylon  patenas  will  be  found  to  hold  good  to 
the  extent  he  believes  it  will.  Oa  the  Dimbula  patenas  rock  of 
any  kind  is  very  scarce,  even  if  you  go  several  feet  down,  and 
where  it  docs  occur,  it  is,  to  the  best  of  my  recollection,  almost 
always  gneiss.  On  the  patenn  on  my  property  it  is  certatnlv  so 
thwnpiOBt.  In  part  oftha.On'wh  patenn  dktrkt,  mentioned  by 
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Abbay,  ihd  MCk  b 
lUBclr  quurifld  and 
OanhifBotof  dw 
flpuioB  of  platen 
Mavtlbatittov 


it  proved  by  its  being 
Moraovcr,  the  patem  aoil  in 
fuuitf,  «t  anjr  rate  in  the 
of      W  tbej  frequently 
T  Diabnla,  ud  the 
iBtlu^[^Mmiot^. 

t  flsdd  4hiw  Hi;  Abtejr.  if  bB  «»■ 
Mtun  toCejrloa,  MliHdtlwwonid,  eMM  in  wlikh  it  hu  mn 
into  pittML  Tbe  IHMbnlft  cridtat  (lomd  it  •  can  ia  pdot 
FcBdletaO)  Maadwiter,  April  17  E.  Hnus 


m  Mvuw  pcfuiiit  HI 
food  u  t£e  jnik  Mil  of 
Mil.  Wlwt  tnth  then  ii  i 


iNanuHM 


Camming's  Electncity 

xg  "  Introdnctian  to  the  Theory  of  Elec- 
tfkity"'whidpoai|aoieiBfti«viewof theworkiaNATUKE,  vol. 
XV.  p.  536,  occun  m  YCfy  OBfoitunAte  misprint  of  the  wuni  oj  for  the 
word  i>»,  which  seenu  to  have  misled  your  reviewer,  and  I  there- 
Con  iMg  a  few  lines  to  correct  it.  The  passage  in  question  is  the 
Statement  of  Prop.  8,  p.  203,  which  ought  to  have  been  written : 
"  In  computing  the  potential  on  any  closed  circnit  we  nuw  *nb- 
stitute  for  it  any  doted  dienit  which  is  obtained  by  p««|ecting 
the  given  circuit  by  means  of  Imes  of  force." 

In  defence  of  this  phrase  I  may  perhaps  be  allowed  to  point 
out  that  the  dcfiaitkn  of  polcntiu  quoted  by  the  reviewer  as 
that  of  Sir  WiUiaa  ThoaMM  is  not  the  definition  of  potential 
bat  of  didnttKHe  fttmUcJ  mt  m  pauU,  which  is  given  at 

^45  of  my  book,  tlie  piifsie  poteatial  oo  an  electiified  body 
a  field  of  deetrioal  force  is,  I  hold,  perfectly  Iq^itimatCL  de> 
tuning  the  work  done  agunit  electrical  forces  in  nofViDg  the  l>ody 
tsmposiBgellelectnficatiaiiuadiatiiibedbf  theasovenem)  to  an 
ttCnite  distance  out  of  the  fidd. 

The  case  in  point,  however,  refers  to  clectro*magpMtle  r*^— 
■ad  the  potentud  <m  the  dosed  circnit  really  rraieseMs  toe  work 
done  in  cMi|rh<g  tbe  dmdt  apiott  aisgiatic  tmm  oat  of  the 

soggeated  in  year  fftiifw  iBdartiwi  tkroash  the 
ciiCBit— 4  had  purposely  avoided  as  BaUe  to  be  mMfana  with 
eKKasCT  '*iBMnaaeiBdacti«i'*  b  a  mass  of  ■sfaalis  inn.  or 
with  the  "a^Sdadhn*  of  the  dieait^  or  wtm  wilhtbeiiH 
dooed  current  piodncad  by  the  atovsnniit  of  the  dieait,  while 
tbe  phrase  poteatial  on  the  dicait  is  at  oaca  smgsstifa  of  its 
own  meaning  and  clear  fiofli  any  aabigaity. 

Ru^by,  April  19  I.  CUNMHO 

Remarkable  Papuan  Skull 

I  WISH  to  call  your  attcntidn  to  a  remarkable  I'apuan  skull 
which  Prof.  Mante{;azza  showed  at  tbe  last  meeting  of  tbe 
Anthropological  Society  of  Italy.  Tbe  upper  jaw  contained 
very  distinctly  no  less  tlum  four  naolarsand  two  canine  teeth  on 
each  side,  all  the  molars  being  wsil  devdopcd. 

Unfortunately  the  lower  jaw  is  missing,  but  if  it  corresponded 
with  the  upper  }aw,  as  we  may  justly  presume — the  whole  skull 
not  showing  any  abnormality  of  structure— the  total  number  of 
teeth  would  amount  to  /»riy.  There  are  cases  leoorded 
n^ro-skttlls  showing  three,  four,  and  five  sapenmaHnoy  teeth, 
but  eiski  is  certainly  an  extremdy  rare  occuneaee. 

It  woald  be  interesting  to  know  whether  amscaws  or  ooUec- 
tieas  in  England  ceotata  any  simihtfspedmeas.      J.  B.  Z. 


Meteor 


Ahout  10.50  P.M.  on  the  night  of  Monday,  the  16th  inst., 
the  sky  beinfj  cloudless  and  the  young  moon  just  settini;,  1  ob- 
served a  remarkable  meteor  in  the  northern  heavens.  It  Ol\f\- 
natcd  ikear  to  the  star  y  Cephei,  and  travelled  towards  the 
eastern  horizon,  its  path  forming  an  angle  about  35*  with  tbe 
perpendicular.  Tbe  head,  two  or  three  times  as  lai]^  and  bright 
as  Venus,  was  bluish,  and  left  a  trail  of  yeUowish  bght.  I  took 
it  at  first  for  a  falling  rocket,  whose  ascent  I  had  not  noticed  ; 
bat  its  transient  existence,  its  &uiidcn  cxtinaion  without  noLic  or 
sparks,  and  the  straightness  of  its  path,  with  only  a  slight  zig-zag, 
bat  no  curve,  preclude  dHt  eapis nation  I  tldak. 

Ldoeslcr,  April  17  F.  T.  Mott 

OUR  ASTRONOMiCAL  COLUMN 
Tiu  U.Si  Naval  Obsutatimt,  WASHinofoii.— Under 
tbe  tide  "  lattimaenta  tad  PabUcadoos  of  tbe  United  States 
Mawal  Obsemtoir,'' (ha  sapeiiBteadent  has  dradated  n  seriet  of 


photographs  of  the  instruments  at  present  in  tise  in  that  noble 
astronomical  institution.  They  are  taken  by  the  heliotype  pro- 
cess, and  comprise  (i)  the  mural  circle,  mounted  in  1S4.4,  aper. 
ture  4*1  inch ;  the  transit  instroment,  5*33  inch  i^erture, 
mounted  in  the  same  year,  and  placed  fat  tbt  saate  rooei  beside 
the  mural  circle ;  the  SBUdlar  eqttstorial,  mounted  in  iSf|,  wHb 
which  so  much  good  work  has  been  performed,  aperture  9*60 
inch  ;  the  transit-circle,  by  Pis'.or  and  Martins,  Berlin,  which 
was  mounted  ia  1866,  the  aperture  of  the  oljject'idass  8*53  inch, 
aadtbefbenllsngthisfeet  i  iadi;  a gsBMat i4ew of  fke giaad 
26-inch  refractor,  of  32  feet  5  inch  focal  length,  mounted  in 
1S73,  and  one  of  the  most  powerful  telescopes  in  the  world  ; 
the  clock-wuik,  &c. ,  of  this  magnificent  instrument  is  shown  on 
a  separate  plate.  Brief  descriptions  accompany  these  heUo^peS) 
and  in  addition  are  drawings  mad*  with  (be  a6-faidi  eqnaitorfad 
of  the  nebula  in  Orion,  the  omega  nebula,  the  annular  nebula 
in  Lyra,  and  the  planet  Saturn.  Some  account  of  the  founda- 
tion of  the  observatory  and  a  list  of  its  publititions  from 
1845-76  precede  the  brief  description  o(  the  instruments  of  which 


Ntw  N'ariahle  Star. — A  recent  number  of  M.  I.everrier's 
JJullain  International  contains  a  notice  from  MM.  Ueory  re< 
specting  a  variable  star  ia  Viigo,  which  they  state  I 
ofasenmtioa  ibriOBie  tiaw.  The  period  b  about  1 
and  the  limits  ef  vaiiatiaB  Sm.  to  14m. ;  at  preseat  it  is  near  a 
maximum.  The  positioB  fitf  t877«isiaR.A.  tab.  S7BI.  jfas.* 

N.p.D.  sa^+t'a?". 

Eably  Oboekvation  or  Solak  Sron.— In  ear  pepahr 

astronomical  works  the  Chinese  are  not  usually  credited  with 
the  observation  of  %\xAs.  upon  the  sun  at  a  distant  date.  Gaubil, 
however,  records  from  the  Chinese  ann.ils  that  on  M-ny  7,  826 
black  spots  were  seen  on  the  sun's  disc,  and  again  on  ApiU  2i» 
831.  There  are,  indeed,  few  phHiemewa  wMch  ne  not  noted 
by  this  observ:int  people,  or  rather  by  their  watchful  astrono- 
mers ;  yet,  strange  to  &ay,  tlic  zodiacal  light  is  amongst  them. 
And  it  is  singul.ir  ili.n  while  Kepler's  st.^r  uf  ifo.f  ii  lUily  re- 
corded, the  Chinese  annals  have  no  reference  to  the  similar 
object  te  isya,  with  wUdi.tba  aaaw  of  Tydw  Biaba  is  ooah 

monty  associated. 

Comet  1877  111. — The  comet  discovered  by  M.  Borelly  at 
Marseilles,  on  April  14,  ap|)ean  to  have  been  detected  three  or 
four  aights  earlier  by  Ur.  Lewis  Swil^  of  Rochester,  New  York, 
who  is  ahready  die  independent  diseoverer  of  mora  than  one  of 
these  buiiii-;,  Wc  say  three  or  four  nif;hls  earlier,  for  although 
the  telegram  forwarded  to  Europe  through  the  Smithsoniaa 
liihtitution  dates  the  observatioa  oa  tte  dght  of  April  11,  the 
ruugh  place  there  SMjgnfd  agrees  aiore  nearly  with  the  oonk* 
puted  position  for  the  previous  midnight  In  drcnkr  Ko.  xxv. 
of  tlie  Imperial  Academy  of  Sciences  at  Vienna,  are  elements  by 
Dr.  lluleischek,  from  the  first  three  nights'  ub^ervaiiuiu,  which 
it  is  remarked  have  "  a  very  great  resemblance  to  those  of  the 
comet  of  the  year  176a."  i'lie  IbUowing  orbit  has  been  calcu* 
lated  by  Mr.  Hind  from  the  first  complete  obsemdoa  at 
Maiitii:^?,  on  .\pril  14,  one  at  Mannheim  by  Prof.  SchonfcldfOB 
the  1 6th,  and  a  third  at  the  observatory  of  Mr.  J.  Gumey 
Barclay,  at  Leyton,  on  the  19th.  For  the  sake  of  comparison 
the  elemcats  of  ^the  const  of  176a,  calcolated  by  BarckhaId^ 
after  a  new  ndnetion  of  dw  FSiis  observations,  sit  anaened. 

CoMKT  1877  III.    Comet  1760^ 
Perihelion  Passage  (G.M.T.)  ...  April  26  9501       May  28-3345 


Long,  of  PcriheUon  

,,     Ascending  Node 

Inclination  

Perihelion  Distance  


104  2  o 
34S  33  5 
i5  38  IJ 


102  45  51 
345  S3  '8 
77   8  56  S5  38  13 

I  01089  1  •00705 

The  BWtioo  is  direct.  It  will  be  remarked  that  the  only  material 
diflawacetsiatheiBrifaiathiaof  tfiQ  osWltlotboaaiiiic.  1b» 
of  174^  wia  ditciovaiad  bi  tba  lVcftadaad%  1^  ] 
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haig,  on  May  17,  and  waa  Atarred  by  Morier  ud  MamUf  at 

Paris  until  July  2.  When  firtt  teen  h  was  just  vlrible  to  the 
naked  eye.  The  iatefval  between  the  perihelion  pasiagcs  is 
I14'9t  jrean,  and  with  snch  period  of  rerolation,  with  the  other 
dauMiilt  of  I76a»  the  dcMending  node  would  fidl  abont  0*37 
fnm  the  oiUt  of  Han  and  the  ascending  node  at  a  radios- 
vector  of  3"35i  or  in  the  region  ocainicil  by  the  minor  planets  ; 
thus  the  differe&oe  of  iacUnatioa  will  not  be  easily  cxpUiiMMi  on 
the  npposition  of  idcMHjr  of  the  conedh  though  it  mut  be  »- 
nirhed  that  elements  of  the  present  comet  founded  upon  the 
fint  few  days'  oliservations  may  be  open  to  more  senaible  correc- 
tion than  is  nsuallylheaae. 

"Thb  Obsuvatoky,  a  Monthly  Rbvibw  or  Astki  > 
NOMY."— There  b  ui])le  mom  fcrfbe  vewnlnwNined  periodi- 
cal, which  has  hew.  hunched  by  Mr.  Christie,  the  First  AssLitant 
of  the  Koyal  Observatory,  Greenwich,  under  the  above  title, 
during  the  last  week.   Its  littk  It  le  ptCint  In  a  popular  form  a 
feBcnlamvejof  thepngMtof  HlipBiia^HMl  to  aOind  early 
fartlmatlaa  of  ivoent  ndviaoea.   Sndi  a  pdiiiration  ought  to  be 
well  5upportL-(l  in  *.liis  cuuntry,  where  astnaooiiGll  amateurs  are 
in  great  force.    The  first  nunilier  holds  out  gOOd  Ugury  for  the 
future ;  amongst  the  contenu  are  a  report  of  the  proceedings  «t 
the  kst  ■BBtiBg  of  the  Rojal  Astronomical  Society,  proceedings 
which  are  not  detailed  in  the  Mtntkty  Notieet,  where  the  discus - 
sions  following  the  reading  of  papers  are,  as  a  rule,  (gMHtdi  but 
which,  as  everyone  knows  who  has  been  in  the  habit  of  attending 
the  meetings  of  our  scientific  societies,  axe  frequently  the  most  in- 
toertiBg  fieatoiclii  the  evcniaig's  pcoceediqgi ;  ud  ire  hope  this 
point  will  not  be  hMt  light  of  ia  the  new  periofied.  There  is  aa 
article  on  the  photographic  spectraof  Stars, atubject  known  t  >  have 
lately  much  occupied  the  attention  of  the  president,  by  whom  it  is 
farnisbcd  ;  the  first  part  of  a  contribution  from  Mr.  Gill,  on  the 
determination  of  the  solar  parallax  ;  remarks  on  the  nebular 
hypothesis,  by  Mr.  Darwin,  being  an  aeeoaat  of  an  inquiry  in- 
tended to  suggest  a  cause  which  may  fill  up  a  hiatus  in  tlic  thL-ory, 
and  an  outline  of  the  results  of  Dr.  von  Astcn's  [rcseirchcs  on 
the  motion  of  Encfce's  Comet,  recently  communicated  m  the 
St  PetenbniS  Aadeaty  {  also,  ephemcridcs  for  physical  obser- 
vations of  the  moon  and  of  Jupiter,  hy  Mr.  Marth,  whose 
assistance  In  this  direction  deserves  the  high  appreciation  of 
observers.    We  will  further  express  the  hope  that  accuracy  of 
typography  may  characterise  tlie  future  iiambers  of  .Mr.  Christie's 
pnUication  ;  Uia  aoit  tepoctant  that  this  iboiild  be  the  omw  U 
the  cenlideaea  of  the  ptactfcal  utroMWMr  is  to  be  aacnvd  Ibr  It, 
and  wc  src  induced  to  offer  this  sugscslion  from  remarking  one 
or  two  inaccuracies  in  Ibe  first  number,  as  on  p.  4,  where  the 
search  for  an  intra-mercurial  planet  by  the  Rev.  S.  J.  Perry  is 
dated  in  April  instead  of  ia  Mani^  and  on  p.  37,  where  Mr. 
SwiftTa  diaooTRy  of  the  comet  aehaequently  found  by  M.  Bor- 
relly,  is  erroncou^^Iy  referred  to  Apttt  5,  wUdi  Uta  dm  date  of 
diKovery  of  the  previous  comet. 


TIN-:  NEBUL.K—WHAT  ARE  THKYf- 

BEFORE  the  announcement  of  Mr.  Huggins's  dis- 
covery of  the  prcicncc  of  bright  lines  in  the  spectra 
of  nebula;,  it  was  generally,  if  not  universally,  accepted 
as  a  fact  that  nebuUe  were  merely  stellar  clusters  irresolv- 
abk  on  account  of  their  great  distances  from  us.  This 
view  had  become  impressed  on  the  miada  «f  maay  of  our 
gicatest  obsenrioff  aMrooonen  ia  the  nragiess  of  their 
work,  and  is  one  tbenfefe  wUch  shedld  not  lightly  be 
abandoned. 

It  appears  to  me  that  Mr.  Hnggins's  observations  in- 
stead of  being  inconsistent  with  the  view  formerly  held 
by  astronomers,  are  rather  confirmatory  of  the  correct- 
ness of  that  view. 

'  On  a  CauM  for  lha  Appearance  of  Bright  Un«s  in  the  Specin  of  Itn- 
salvabU  Sur  Chuten.  Paper  read  at  the  Royal  Sociaty  by  E.  J.  Staa*. 
M.A..r.It.8.,Har  MaiaMy  sAiiraaoiBcr,  Cap*  ol  Good  Hipa. 


The  sun  is  known  to  be  surrounded  by  a  gaseous 
envelope  of  very  considerable  extent.  Simil.ar  envelopes 
must  surround  the  stars  generally.  Conceive  a  close 
stellar  cluster.  Each  star,  if  isolated,  would  be  sur- 
rounded by  its  own  gaseous  envelope.  These  gaseous 
envelopes  might,  in  the  case  of  a  cnitto^  form  over  the 
whole,  or  a  paitof  the  cluster,  a  coodmoas  maae  of  gai. 
So  long  as  sudi  a  duster  was  witliia  a  certab  distance 
from  us  the  light  from  the  stellar  masses  would  predomi- 
nate ever  that  of  the  gaseous  envelopes.  The  spectrum 
would  therefore  be  an  orilinary  sti  l'ar  s])ertniui.  Suppose 
such  a  cluster  to  be  removed  further  and  fiirther  from  us, 
the  light  from  each  star  would  be  diminished  in  the  pro- 
portion of  the  inverse  square  of  the  distance  ;  but  such 
would  not  be  the  CISC  with  the  light  from  the  enveloping 
surface  formed  by  the  gaseous  envelopes.  The  light  from 
this  envelope  received  on  a  slit  in  the  focus  of  an  object* 
glass  would  be  sensibly  constant  because  the  oonthhotii^ 
area  would  be  increased  in  the  same  proportion  that  the 
light  recdved  firom  each  part  is  diminished.  The  result 
would  be  that  at  some  definite  distance,  and  all  greater 
distances,  the  preponderating  light  received  from  such  a 
cluster  would  be  derived  from  the  gaseous  envelopes  and 
not  from  the  isolated  stell.ar  masses.  The  spectrum  of 
the  cluster  would  therefore  become  a  linear  one,  like  that 
from  the  gaseous  surroundings  of  our  own  sun.  The 
linear  spectrum  might,  of  course,  under  certain  ciraim« 
stances,  be  seen  mixed  up  with  a  feeble  continiiout  q|WO> 
trum  from  the  light  of  the  stan  themselves. 

It  should  be  Dodced  that,  ia  this  view  of  the  subject, 
the  linear  spectrum  can  only  appear  when  the  residva- 
bility  of  the  cluster  is  at  least  injuriously  affected  by  the 
light  of  the  gaseous  envelopes,  becoming  sensibly  pro- 
portional  to  that  from  the  stellar  masses,  and  that  in  the 
great  majority  of  such  cases  it  would  only  be  in  the  light 
from  the  irresolvable  portions  of  the  cluster  that  bright 
lines  could  be  seen  in  the  spectrum. 

The  changes  in  form  which  would  be  presented  to  us 
by  sudi  a  aeDdb  m^ht  be  expected  to  be  small.  These 
changes  wimld  d«M&d  chiefly  upon  changes  in  the  distfi< 
button  of  the  itdbr  masses  constituting  the  cluster.  It 
has  always  appeared  to  me  difliciilt  to  realise  the  con- 
ditions under  wfaidi  isobted  irr^ular  masies  of  gas, 
presenting  to  tu  sharp  angular  points,  could  exist  imcon- 
trolled  by  any  central  gravitational  mass  without  showing 
larger  changes  in  form  than  appear  to  have  been  the  case 
wiu  many  of  the  nebuke.  In  my  view  of  the  nature  of 
nebulae  this  difficulty  no  longer  exists. 


THE  JtACES  AND  TRIBES  OF  THE  CHAD 
BASIN 

ON  this  subject  a  most  valuable  paper  has  been  con- 
tributed to  the  last  number  of  the  Zeitschrijt  tier 
Gesellscha/t  /ur  Erdkuiutc  by  Dr.  G.  Nachtigal,  one  of 
the  few  living  writers  entitled  to  speak  with  authority  on 
the  ethn(>grapby  of  Sudan.  While  the  great  problems 
now  being  rapidly  solved  in  the  portioa  of  Amca  lying 
sooth  of  ne  equator  are  atmoit  exdttively  of  a  stiidly 
geographical  nature,  those  still  awaiting  solution  in  the 
northern  half  of  the  Continent  are  on  the  contrary  mainly 
of  an  ethnological  character.  The  rc  a^ :>n  of  this  pointed 
difference  is  verv  obvious.  Although  there  arc  vast 
regions  south  of  the  line  still  unexplored,  enough  is  already 
known  to  warrant  the  conclusion  that  what  remains  to  be 
there  discovered  is  peopled  by  the  same  great  race  hold- 
ing almost  exclusive  possession  of  the  parts  already 
opened  up  by  the  spirit  of  modem  enterprise.  With  the 
sole  exception  of  the  extreme  south-western  comer,  occu- 
pied by  the  Nam  aqua  and  Cape  Hottentots,  and  of  some 
districu  also  in  the  south  still  bavnted  byafinvstiag^iaf 
Bushman  tribes,  the  whole  of  Africa  from  the  equator 
southwards  would  seem  to  be  the  domain  of  what  is 
now  conventionally  known  to  philologists  as  the  Bantu 
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J^ily.  \\'haiever  be  their  origio,  all  the  countless 
ribes  here  settled  are  now  at  least  linguistically  united 
into  one  group,  all  of  ihem,  with  the  exceptioM  alvcady 
•pcdfiedf  apnurently  speakiqg  dialects  of  smne  one 
common  motlier  tongue  now  extinct  Hence  howeno' 
interesting  the  questions  that  still  remain  to  be  settled 
relating  to  the  pnysical  geography  of  Africa  south  of  the 
equator,  its  ethnography,  so  far  as  that  can  bo  determined 
by  the  test  of  language,  presents  liule  or  no  further  diffi- 
culty. 

But  north  of  the  equator  the  case  is  completely  reversed. 
Here  there  doubtless  remain  to  b«  dCaiM  up  some  few 
(geographical  points,  such,  for  instance,  as  the  water  part- 
u^|rof  the  White  Nile  and  Lak^  Chad,  the  COnne  of  the 
Upper  Sbat^  aad  especially  that  of  the  Ogoww,  so  far  as 
h  may  flow  north  of  th«  fine.  But  on  the  lAole  the  main 
physical  features  of  this  half  of  tiie  coDtiiKiit  nay  be  said 
to  be  at  last  fairly  settled. 

Its  ethnolo;(y,  on  the  i  yiUr.iry,  only  becomes  all  the 
more  conipliraled  m  iiroptirtujn  .IS  our  knowledge  of  the 
land  and  its  peoples  increases. ^  No  doubt  we  have  here 
also  one  or  two  widespread  linguistic  groups,  such  as  the 
Semitic,  represented  by  two  of  its  branches— the  Arabic 
in  the  Barbary  States  and  Egypt,  and  the  Himyaritic 
(Lesana  Gcz,  Tigr^,  and  Amharic)  in  Abyssniia.  There 
is  also  the  great  Hamitic  family,  with  its  three  distinct 
branches— Egyptian,  Libyan,  and  Ethiufn:— occupying 
more  than  one  half  of  the  S.ihara,  from  al  aut  the  15°  E. 
long,  to  the  .Atlantic  seaboard,  large  tracts  in  the  south 
of  the  Barbary  States,  parts  of  Egypt  and  Nubia,  and  the 
whole  of  the  (lalla  country  and  Somaliland  as  far  south 
as  the  River  Dana  or  Pocomo,  where  it  is  met  by  the 
Waswahili  and  other  Bantu  tribes  of  the  eastern  sea- 
board. 

But  there  still  remains  the  pure  negro  race,  properly  so- 
called,  occupying  nearly  the  whole  of  the  Sodui  in  its 
widest  sense,  the  banks  of  the  White  Mile,  and  all  its 
head  streams,  from  iOiartum  to  the  Victoria  Nile,  and  in 

all  probability  the  still  unexplored  regions  of  the  Ogoway, 
and  of  Central  e(iuatorial  Africa  generally,  from  Cape 
Lopez  inland,  to  the  Blue  Mountains  west  of  the  Albert 
Nyanza,  and  from  Lake  Chad  southwards  to  the  equator. 
Here  we  find  innumerable  negro  tribes,  dwelling  more 
especially  in  three  great  centres  of  population— the  rttjion 
between  the  Niger  and  the  West  Coast,  the  Basin  of  the 
Clnd«  and  the  Upper  Nile,  with  all  its  bead  streams* 
—tribes  generally  speaUne  mffering  as  much  in  speech  as 
they  would  seem  on  the  whole  to  resemble  each  other  in 
their  main  physfcal  features.  Here  live  the  Wolofs,  the 
Veil,  the  numerous  Mamlon^-a  and  Haussa  peoples,  the 
rulans(who,  however,  arc  not  Ncyroesi.the  Masa  family, 
the  Bagirmi,  li.ibir,  Nyamnyam,  Shilluk,  and  m.iny  other 
Niger,  Gambia.  Chad,  and  Nilotic  races,  all  speaking 
idioms  seemingly  in  noway  related  to  each  other,  and  in 
fiftct  possessing  nothing  in  common  with  any  known  forms 
of  speech  bevond  the  general  and  somewhat  vague 
feature  of  agglutination  characteristic  of  most,  if  not  of 
all,  of  them/rlere,  therefore,  w«  have  many  linguistic  and 
ethnological  puzzles  still  awaiting  solution,  and  forming, 
as  stated,  the  counterpart  of  the  topographical  mysteries 
now  being  so  succcsstolly  imvciled  m  the  soathem  half  of 
the  continent. 

The  li  ism  of  Lake  Chad,  situated  in  the  very  heart  of 
this  vast  region,  is  peopled  by  such  a  bewildering  number 

«  A  (Uikuur  proof  of  tht>  U  aifocdcii  by  the  ceceni  expeditioit  of  Dr.  W. 
iMriicr  aloBE  the  Lower  Sobat  from  ks  junOMa  wteb  iba  White  Nile  to 
Vasser,  the  most  advanced  EgypUau  nOittiT  Matioa  ia  tliat  dmetkm.  He 
infofms  u»  thai  b«iw«n  ihoc  two  poiao  mn  ipokca  no  kwthaa  fiv«  di*tincl 
iJiums,  vjmc  nf  whicli  «ir  now  hcatd  oT for  Um  fint lime.  Tli»e  wouM  v:cm 
to  be  tile  Nuer,  .iloi  g  the  nehi  tiaokofthe  Sobat,  and  the  ShiUulc.  lanshey, 
FaUaaah,  and  Nuiak  on  the  left  And  Leyood  Naster  he  rcpoits  ihe  txisi- 
CMC  onaaay  other  independent  trihci  on  tne  Middle  and  Upper  Sulxat,  tucli 
aa  the  Bonialf.  Jibbe,  Kuiikuiig.  Nikuor,  aad  Chai,  all  apparattly  ipcakinc 

different  UiikiiUKCS.   
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of  races,  as  to  have  hitherto  bafilcd  all  attempts  at  analysis, 
or  any  general  classification  based  on  recognised  scien> 
tlAc  principles.  Here  we  find  dwelling  either  sepantdy 
or  together,  branches  of  tlw  Semite,  Hamite,  Fuiah,  and 
Haussa  races,  though  none  of  diem,  except  the  Semite 
Arabs,  in  any  considcnsblc  numbers.  Here  is  further  re- 
presented every  variety  of  the  mysterious  1  ibu  people, 
who  elsewhere  shnre  the  Great  Desert  with  the  I'svarcg 
(Tuareg)  Berbers  -Teda  and  Dasa,  that  is,  northern  and 
southern  Tibus,  Tibus  |iure  and  mixed,  nomad  and 
settled.  Here  also  arc  the  Kanembu,'  or  people  of 
Kanem,  who  are  Tibus  one  degree  removed,  and  the- 
Kanuri  or  Magomi,  the  ruling  race  in  Bomu,  who  may 
be  described  as  Tibus,  or  ramer  Kaaembn,  in  the  HioA 
and  (ouzth  degree,  in  other  w<8da,haU<aste  descendants 
of  Kanembu  and  the  Abotiginal  Negni  tiihabitxints  of  the 

I.:nd.  IK:i''  arc,  moreover,  the  Marf;i,  M.ind.ira,  .Makari, 
Logon,  and  other  members  uf  the  Masa  or  Mosgu  family, 
in  all  probability  akin  to,  if  nut  the  collateral  descendants 
of,  the  So  or  Sou  peojile,  now  either  extinct  or  absorbed  in 
the  Tai.a,  Manga,  Ngalmaduko,  Dalatoa,  and  other 
Kanuri  tribes.  Here,  too,  arc  the  Bode,  Babir,  and  some 
other  independent  or  unclassified  Negro  peoples,  frag- 
ments of  the  Kuka  and  Bulala  from  Lake  Fittn,  and 
lastly,  the  Bagirmi  fitom  neighbourhood  of  the  Middle 
Shari,  and  apparently  connected  with  the  Jar  and  Dor 
tribes  on  the  western  head  waters  of  the  Wldte  NOiB,  Ihiui 
forming  a  sort  of  co.incctin  j  link  between  the  Nilotic 
Negro  tribes,  and  those  of  Central  Sudan. 

All  or  most  of  these  data  were  doubtless  previously 
known,  at  least  in  a  vague  or  general  way  ;  but  thanks  to 
Ur.  Nachtigal's  careful  investigations  on  the  spot,  we  are 
now  for  the  first  time  enabled  to  form  a  clear  idea  of  the 
various  geographical,  political,  social,  and  linguistic  rela- 
tions of  these  difiiHcnt  peoples,  one  to  the  other.  Unfor- 
tunately ia  1^  dabomte  monograph  he  treats  the  whole 
subject  under  the  threefold  division  of  races  in  Kanem, 
Bomu,  and  the  lake  islands,  a  political  rather  than  an 
ethnographic  distribution,  which  is  all  the  more  confusing 
that  several  Kanembu  tribes,  sucii  as  the  .Suf;urti  and 
Tomaghcri,  are  now  settled  also  in  Bomu,  wlulc  on  the 
other  hand  several  Bornu  or  Kanuri  people,  such  as  the 
Magomi  of  Fuli  on  the  east  coast,  the  llului,  Malcmia, 
and  Ngalma  Duklco,  have  found  their  way  back  to 
Kanem,  whence  dieir  fbrefittheie  originally  migiated 
westwaids. 

The  incoavtniettce^  however,  arising  out  of  this  ar- 
rangement of  the  subject  matter  is  largely  obviated  by 
the  excellent  coloured  map  accompanying  the  paper, 
without  which  it  would  in  fact  be  scarcely  intelligible  to 
the  ordinary  reader.  It  will  therefore  be  necessary  in  the 
subjoined  resume  of  Naclitigal's  conclusions  to  depart 
somewhat  from  his  triple  division,  and  give  a  general 
classification  of  all  the  Chad  races,  based  rather  on  their 
permanent  Imguistic  and  physical  alfinities  than  on  their 
accidental  political  relations,  while  in  all  other  rejects 
ckndy  adhering  to  the  data  supplied  by  hiuL 

The  map  above  referred  to  is  iluKled  in  ten  different 
colours,  corresponding  to  so  many  distinct  peoples.  But 
one  of  these  colours  comprises  four  not  yjA  classified 
Negro  tribes  ou  the  west  and  so  jr  h  west  frontier  of  Bomu, 
between  that  slate  and  the  adjoining  Haussa  states 
further  west.  On  the  other  liand,  •Jn-  l!.igirmi  are  not 
represented  at  all  by  any  of  these  colours,  so  that  four 
more  shades  would  really  be  needed  to  embrac-j  all  the 
Chad  races,  while  even  then  excluding  such  more  remote 
peoples  as  the  Adamawa  on  the  south-west  and  the 
Fulahs  on  the  west 

It  thus  appears  that  all  the  pec^les  dwelling  either 
round  about  the  Chad  or  on  its  numerous  islands  may  be 
grouped  under  the  subjoined  fourteen  main  divisions : — 
(I)  Tibus  (Teda,  Dasa,  and  Kojam) ;  (a)  Kanembu } 
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(3}  Kanuri  or  Magomi ;  (4)  Masa  or  Mosga  ;  (;)  Yedina 
or  Bnduma  and  Kuri  ;  (6)  Bulala  and  Kuka  ;  (7)  Dana 
or  Danawa  ;  (8)  Bede  ;  (9)  Xeisem  ;  (10)  Kerrikcrri ; 
(11)  Babir  ;  (12)  Baj;irmi  ;  (13)  flaussa  ;  (14)  Arabs. 

I.  Tliu.'S,  of  whom,  as  already  stated,  every  variety  is 
represented.  They  occupy  the  prcatcr  part  of  Kanem 
proper  and  are  found  on  both  hanks  of  the  Koinodugii 
Yoobe  in  Borou,  between  the  12"  and  13°  E.  long.  Prin- 
cipal pure  nomad  Tibu  tribes  :  Gunda,  AtereU,  Worda, 
Juroa,  or  Osumma,  Mada,  Wandala,  Dogorda,  with  a 
total  population  of  13000.  Principal  pure  settled  Tibu 
tribes :  Sakmea,  Beggaroa,  Ahorda,  Nawarma,  Oreddo, 
and  Billea,  numbering  altogether  4,400.  Mixed  and 
doubtful  Tibu  tribes  :  Oadawa,  Kumosoalla,  Hawalla,  or 
Famalla,  M'.dolea,  Jinoaor  Mallemin,  say  10,500,  giving 
a  total  of  27.';oo  Tibus  in  the  Chad  district 

1.  K.\NE-Mi!LJ,  dwell  principally  round  the  eastern, 
northern,  and  western  shores  of  the  lake,  therefore,  as 
a'ready  remarked,  both  in  Kanetn  and  Bornu.  Their 
princip.il  tribes  are  the  Sugurti  and  the  Tomaghcra  or 
Tomagheri,  both  in  Kanem  and  Bornu;  the  Konku, 
Gallawi,  Kubttri,  Ktuldnna^  &&,  with  a  total  population 
of  over  iS/XMx 

3.  KANURf,  the  ruling  people  of  Bomu,  and  by  far  the 
most  itni  ortant  mtion  in  th'r  C  had  ba-.in.  Nach[i^;al  pro- 
poses two  derivations  of  the  name  :  hrst  from  the  Arabic 

^y^nurBlight,  and  the  Kanori  prefix  Ka,  implying  the 

coiicrclc  idea  of  "the  people  of  Ii}]ht,"  as  the  first  heralds 
of  Islam  ia  the  Pagan  lands  occupied  by  them.  But  this 
mixture  of  elements  from  two  radically  distinct  languages, 
though  perhaps  interesting  to  Mr.  J.  C.  ClouKh  and  other 
advocates  of  mixed  languages,  can  scarcely  be  meant 
seriously.  It  is  as  if  the  first  EogUsb  settlers  in  the  Fiji 
Archipelago  were  to  announce  themselTes  as  the  "lumen- 
bearers,"  as  the  first  messengers  of  the  "  lumen  evangclii," 
or  "  light  of  the  Gospel, '  to  the  natives  of  those  islands. 
Second,  and  much  more  probably,  a  corruption  of  A'.j- 
iii  .-nri,  implyinff  their  Kanem  origin,  alrcatiy  referred  to. 
Principal  Kanuii  tribes  in  Kanem  :  Bulua,  Anj.ilihu, 
Rogodobu,  Bitadull,  Biriwa,  Melemia,  Forebu,  Ngalma 
Dukko,  the  Magomi  of  Fuli,  .and  Dalatoa.  These  last, 
though  claiming  to  be  considered  a  Kanuri  people,  being 
lealljr  descended  from  slaves  of  other  races  subject  to 
them.  Pfincipal  tribes  in  Bornu  :  The  Magomi  or  Ka- 
nuri proper,  the  Ttara,  Manga,  Nguma,  Kai,  Ngallaga, 
NgalnaauM)^  Ngomatibu,  Ngaair,  ftc,  with  a  total  popu- 
lation of  about  1,503,000. 

4.  MiiM.r  or  .Ma- A  f.rrily  occupies  the  region  south 
of  the  Chad  as  far  as  Ad.unawa,  and  seems  to  belong  to 
the  same  race  as  the  exiiact  So  and  other  autochthonous 
peoples  of  Bornu  either  extirpated  by,  or  absorbed  in,  the 
Kanembu  invaders  of  that  region.  Principal  tribes  : 
Margi,  Mandara,  Mekari  or  Kotoko,  Logon,  Gamergu, 
the  unsettled  Keiibina,  and  the  Mosgu  or  Masa  proper. 
Masa  is  the  name  by  which  they  call  themselves.  They 
may  number  ahogetber  about  one  million. 

$.  Yedina,  or  Buduma  and  Kuri,  are  the  two  native 
1a%etribcs,  the  former  dwellin^on  the  great  central  group  of 
islands,  the  latter  on  tlie  Karka,  or  smaller  South-e.istem 
Archipela^;o.  Vcdina  is  the  proper  name  of  the  first, 
Budiima  being  the  name  by  which  they  arc  known  to  the 
Kanuri,  from  lUidu--luiy,  and  ilic  suflix  ma  singular  (for 
the  plural  lu),  meaning  the  "  hay-people."  They  are 
fierce  and  daring  pirates  ;  the  terror  of  the  surrounding 
nations.  The  Kuri,  so  called  by  the  Arabs  and  ethers, 
call  thiemselves  Katai  or  KaUamOf  and  arc  undoubtedly 
akin  to  the  Yedina,  though  the  two  languages  vary  not  a 
little.  Principal  Yedina  tribes  :  Maijoja,  Maibulua,  Buja, 
Guria,  .Margauna,  Jillna  ;  numbering  from  15,000  to 
so 000  altogether.  Principal  Kuii  tribn:  Arigoa,  Media, 
Kadiwa,  'l  o  .hea,  Kirawa,  Kalea. 

6.  Uti  \L\  and  IIi  KA,  kindred  tribes,  origin.ilIy  from 
Lake  h  iiui,  whiihei  moil  of  them  seem  to  have  returned. 


Ncfc.o  iribet  on  the  «cst 
aiitl  MHith-w^m  frontier 
^  ol  Karnti,  conAninc  west- 
wards oa  the  Hainta 
Suiet,  and  toutl 
on  Adanuwj. 


Some  of  the  Bulala  have  withdrawn  to  a  few  of  the 
islands  in  the  lake,  but  the  four  followinir  tribes  are  still 

in  Kanem  :  Ngijem,  Bcdde,  Sarabu,  and  Tirra,  all  off  the 
south- cast  shore  of  the  lake.  The  Kuka  are  now  found 
only  in  Gujer,  in  the  same  nsighbottrliood.  They  jointly 

number  about  5,800. 

7.  Dana  or  Uanaw  a,  called  by  the  Arabs  Ilixddiui, 
and  by  the  Dasa  or  Southern  Tibus  Aioa,  both  terms 
meaning  "  Smiths,"  occupy  a  compact  territorjr  at  the 
south-east  corner  of  tlie  lake  opposite  the  Kono  group 
of  islands  inbalnted  by  the  Kanembu.  Accordiw  to 
their  tradition,  the  Danawa  are  balf>cane  Manga  'nbus 
and  Bulalas,  but  they  now  speak  a  Kanuri  dialect 

H.  Bi  r>r.,  about  la*  30'  N.  lat,  w" 
1£.  long. 

9.  N'lisEM,  12''  N.  lat,.  1 1°  F.  long. 

10.  KeRRiKERKi,  11"  30'  N.  lat., 
II"  E.  long. 

11.  Bahir,  11'  N.  lat,  12"  E.  long. 

12.  Ba<,ii<mi,  along  the  eastern  or  right  bank  of  the 
Lower  Shari,  with  undefined  southern  limits,  and  extend- 
ing north-eastwards  in  the  direction  of  Lake  Fiitri  and 
Waday.  Are  closely  related  to  the  Sara  tribes  of  the 
Middle  Shari,  and  are  also  connected  with  the  Tur  and  Dor 
dwelling  on  some  of  the  head  waters  of  the  White  Nile. 
Some  of  the  Bagirmi  arc  settled  in  Bornu,  where  they 
are  called  Kardc,  possibly  throii>;h  some  confusion  with 
their  northern  neighbours,  the  Ktedas  of  the  Bahr  el- 
Ghazal,  who  arc  Uasa  or  Southern  l  ibus  akin  to  the 
Sakerda  further  up  the  bed  of  that  now  dried-up  stream. 

13.  Uauss.\  communities  exist  in  one  place  only  in 
Bornu,  the  district  round  about  Guinmel,  on  the  13** 
parallel  and  the  10^  E.  kmg.  north-east  of  Kano. 

14.  Arab  Tribes  are  found  both  in  Kanem  and 
Bornu.  The  principal  Kanem  tribes  are  the  Tunjer, 
Uledsoliman  (Wassili),  and  Mgharba,  about  80,000  alto- 
gether. The  principal  Bornu  tribes  are  the  Auladhamcd 
and  Salamat,  numbering  perhaps  itxi  ono.  Manyof  tlum 
have  become  in  some  respects  a  ^siinil.itcd  to  the  sur- 
rounding Kanuri  people,  but  ttill  l.old  tenaciously  to  their 
Semite  speech.  "  I  have  met  with  Arabs  settled  in  Bornu 
for  a  strics  of  generations,  near  the  centie  of  the  king- 
dom, and  who  were  still  so  little  acquainted  with  the 
Kanuri  language  that  I  was  obliged  to  act  as  their  inter* 
preter"  (Nachtigal).  These  Bornu  Arabs  are  called  iiboa 
by  the  Kumri.  and  are  carefully  to  be  distingaisbed  from 
those  Arabs  who  occasionally  make  their  appearance  in 
these  regions,  cither  as  marauders  or  traders  from  the 
Barbary  .States, 

Though  mainly  ethnological,  Dr.  Nachlij^al's  paper  is 
introduced  with  a  fe^v  ideographical  notes,  which,  ho*-- 
ever,  present  little  or  no  novelty.  The  lake  is  described 
as  about  27,000  square  kilometrci  in  super.u  i.il  area,  of  a 
triangular  shape,  open  and  navigable  w  its  western  sec- 
tion, but  along  its  eastern  shores  crosrded  bv  a  large 
number  of  islands  in  many  pUcea  separated  only  by  narrow 
channels  one  from  tiie  ether.  The  upp«r  course  of  its 
one  great  affluent,  the  Shari,  still  remains  to  be  detei^ 
mined,  the  writer  merely  remarking  on  that  point  that  it 
flows  "in  two  main  strf.i:ns  apparently  rising  in  the 
heathen  land^  to  the  south  .md  south-east  of  Waday,  re- 
ceives a  small  portion  of  the  rivers  flowing  down  the 
western  slopes  of  the  Marra  range,  and  throughout  the 
whole  \ear  discharges  a  considerable  volume  of  water 
into  the  lake."  The  Bahr-cl-Ghazal,  its  former  north- 
easterly outflow,  has  long  been  dried  up,  so  that  the  Chad 
has  now  no  outlet  of  any  sort,  its  waters  being  kept  by 
evaporation  alone  at  their  present  variable  levels. 

But  nothing  could  possibly  be  mote  thorough  and  satis- 
factory than  Nachtigal's  elucidation  of  the  complicate 
ethnography  of  this  region,  which  he  has  disentangled  as 
iuccesaluily  as  Stanley^  has  just  solved  the  geographical 
problems  connected  with  Lake  Taitganyika. 

A.  H.  Keane 
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THE  "LOST  ATLANTIS"   AND  THE 
**  CHALLENGER  "  SOUNDINGS ' 

T  T  may  perhaps  not  be  at  first  apparaat  wliat  1$  the 
*■  connection  between  those  tubes  and  masses  of  metal 
and  odier  appatatns  on  the  right  and  tbeee  foisQ  leaire*  In 

the  cases  on  the  left  Those  are  some  of  the  sounding 
apparatus  used  on  board  the  Challenger  in  her  four 
years'  voyage.  They  have  been  brought  from  the  gal- 
leries of  the  Loan  Collection  of  Scientific  Apjiaratus,  where 
they  are  deposited  by  the  Adimrait},  into  tlvis  theatre, 
in  order  to  illustrate  the  method  by  which  deep-sea 
soundings  and  temperatures  are  ascertained.  It  is  the 
results  obtained  from  soundings  in  the  Atlantic  Ocean 
alone  Aat  we  shall  consider  this  eveniog.  While  the 
woiUng  out  of  these  results,  as  shown  in  the  diagram, 
has  been  aecompUsbed  by  the  staff  of  the  CM^n^r, 
l^eva  aie  some  few  other  diips  to  which  passing  allusion 
win  have  to  be  made.  These  fossil  leaves,  deposited  by 
Mr.  J.  Starkie  Gardner,  F.CS.,  are  also  brought  in  from 
the  Loan  Collection.  It  is  not  these  i)iirticular  leaves  we 
have  to  consider  ;  these  are  all  English  :  but  wc  shall 
have  to  consider  the  teachings  of  collections  of  leaves 
similar  as  regards  their  manner  of  preservation,  obtained 
from  different  parts  of  Europe  and  America.  There  arc  no 
specimens  at  present  in  the  collection  besides  these,  though 
until  recently  there  was  the  small  typical  collection  of  the 
Baron  von  EttingslUHiseo.  These  English  specimens 
will,  however,  serve  oar  pwpose  veiv  well  as  illustrations 
to  convey  an  idea  of  what  Tertnry  fossQ  leaves  look  like. 

The  connection  between  these  two  subjects  is  here.  Wc 
are  going  to  consider  certain  past  vegetations  which  arc 
made  known  to  us  by  their  fossil  remains.  The  study  of 
some  of  them  led  Prof  linger  by  a  pruci'>,s  of  reasoning 
that  will  be  presently  iiicii^.ULil,  t;)  the  hcln  f  that  there 
existed  in  Tertiary  times  land  between  Europe  and 
America  by  which  the  ancestors  of  the  plants  gradually 
travelled  from  America  to  Europe.  It  is  now  seventeen 
years  ago  that  Prof.  Unger  proposed  to  call  this  hypo- 
thetical land  the  Ishmd  of  Atlantis the  sunken  island 
or  lost  island  of  Atlantis.  It  was,  no  doubt,  what  our 
American  consbit  wwdd  call  "a  big  thing'*  for  a 
botanist  to  do,  to  *  create*  a  former  land  in  mid-ocean 
simply  because  he  wanted  it  to  account  for  the  migra- 
tion of  the  ancestors  of  fossil  plants  he  bad  studied, 
and  to  do  so  without  a  particle  of  physical  evidence. 
It  was  the  first  time  in  the  history  of  grological  science 
that  so  bold  a  step  liad  been  taken.  Tiie  .ir(;iuncnts  by 
which  Unger  arrived  at  his  conclusions  were  criticised 
at  the  time  and  another  route  for  migration  by  the  Pacific 
was  suggested.''  Whatever  may  1^  opinions  as  to  the 
value  of  the  evidence  on  which  ProL  Unger  based  his 
"  lost  AtUmUs^  we  now  know  from  the  CAaueHter  work- 
ing out  of  soondinga  that  not  only  a  "  sunken  tsund,"  but 
a  ndge  does  lie  in  mid-Adantie  between  tiie  Old  and  New 
World. 

Our  subject  groups  itself  into  three  divisions  :— (11 
Tertiary  fossil  plants;  (2;  Decp-SCa  soundings;  (3)  the 
"Atlantis  ridge." 

[The  lecturer  then  turned  to  the  fossil  leaves,  and  de- 
scribed their  m.inner  of  iirescrvation  and  the  conditions 
under  which  they  are  met  with,  and  referring  to  diagrams 
and  tables  explained  the  meaning  of  the  word  Tertiary.] 

No  one  now  doubts  these  are  really  the  remains  of  plants 
that  grew  and  are  not  lapules  stti  generis.  In  comparing 
them  with  living  plamsaiad  determining  their  affinities  there 
aremanydifGcuftiestobeenconnteied.  The  remains  them- 
selves are  often  fragmentary.  Even  when  thj*y  are  tolerably 
perfect  the  comparisons  have  to  be  made  for  the  most 
part  with  qtecimcns  in  hethaxia,  and  the  variations  seen 
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in  the  few  leaves  of  a  specimsn  often  snggest  that  varia- 
tions tnm  different  parts  of  the  tree  maybe  considerable. 
With  fruits  and  with  ferns  presertring  the  fructification, 
the  determination  is  safer,  but  with  leaves  alone,  while  in 
some  well-marked  cases  there  can  be  hardly  a  doubt,  in  a 
large  proportion  of  cases  the  doubt  is  great.  When  the 
lecturer  hrst  piid  attention  to  the  Lower  lla.yshot  (lora, 
fourteen  years  ago,  he  thought,  as  many  unacquainted  with 
the  subject  might  think,  that  with  such  herbaria  as  at 
Kew  and  the  British  Museum  the  work  of  comparison 
would  be  simpife.  The  riches  of  these  places  will  soon 
show,  however,  that  a  wide  experience  and  a  trained  eye 
are  needed  to  refer  to  all  the  species,  frequently  of  orders 
and  genexa  widely  amarated  in  the  natural  classification, 
whose  leaves  resemble  a  fossil  leaf  under  consideration. 
Those  who  may  try  the  work  will  more  readily  under- 
stand how  it  was  that  a  few  years  ago  not  a  single 
English  botanist  of  note  was  willing  to  att.ich  anv  iit>- 
portance  to  the  determinations  based  on  fossil  leaves 
alone. 

Matters  arc  looking  more  hopeful  now,  partly  because 
more  perfect  and  wdl>nariKd  specimens  are  being 
frequently  added  to  museums  ana  private  collections, 
and  partly  hecaose  the  writers  of  monographs  on  any 
living  oidiBr  are  now  beginning  to  adopt  the  plan  of 
adding  what  is  known  abint  its  msaH  fecms.  Then  can 
hardly  be  a  doubt  that  the  solid  reliable  progress  in  the 
determination  of  fossil  leaves  is  to  be  made  alone  by 
botanists  who  sole:*  a  paitici;Iir  group  of  pl.ints  for  ex- 
haustive study,  and  include  such  fossil  forms  as  ihey  find 
no  hesitation  in  admitting.  (General  botaniits  of  even 
great  experience  may  make  goi>d  guesses,  but  nothing 
slioit  of  the  determination  of  a  specialist  can  be  regarded 
as  absolutely  safe,  even  if  that  may  be  considered  so. 

While  the  feeling  of  English  botaoiits  a  few  years 
ago  was  as  described,  there  were  on  the  Continent 
some  few  whoae  heaitatioci  widi  icgaid  to  fossil  leaves 
did  not  nevent  ^em  feom  trying  what  could  and 
what  cotdd  not  be  done  in  Ae  way  of  identificatioo. 
[The  lecturer  then  referred  to  the  work  of  continental 
botanists,  espcci.illy  of  Heer  and  Unger,  and  alluded  to 
the  conlirmatory  evidence  which  in  some  cases  had 
occurred  of  fruits  being  found  subsequently  from  the 
same  locality  as  leaves,  whose  determmation  had  been 
attempted.]  Unger  compared  the  Tertiary  flora  of 
America  with  that  of  Europe,  and  in  i860,  in  a  lecture 
called  '■  Die  versunkene  Insel  Atlantis,"  made  a  com- 
parison between  the  two,  and  detailed  the  steps  by  which, 
after  twenty  years'  study,  he  had  been  led  to  the  conclu- 
sion that  die  European  Tertiary  flora  had  a  North 
American  character.  There  have  been  two  theories  re- 
specting the  origin  of  plants  in  parttctttar  areas.  One  is 
that  the  plants  of  that  area  have  be  n  created  there  as 
fully  developed  as  met  with  ;  another  is  that  they  have 
been  partly  the  result  of  cvolutio:i  111  tlu  iine  district, 
and  partly  or  entirely  the  result  ol  nniuii^iation  from  other 
districts.  [Starting  with  familiar  illustrations  of  the 
etfects  of  climate  on  pbnts,  the  lecturer  proceeded  to 
show  how  plants  retreated  before  climatal  condaions  that 
were  hostile  to  them  and  spread  where  the  conditions 
were  favottrablc^  in  some  cases  changing  the  elevation  at 
which  th^ grew;  in  others  changing  their  area.]  It  was  the 
considention  of  the  mignuion  of  the  plants  that  led  Pro£ 
Unger  to  believe  that  a  high  proporttoo  of  tlie  European 
Tertiary  forms  had  come  from  North  America. 

It  would  occupy  too  much  time  and  would  fulfil  no  useful 
purpose  in  a  popular  lecture  like  this,  to  give  in  detail  the 
d  ita  on  which  he  based  his  conclusions.  A  ttsunu  of 
them  in  a  form  convenient  for  reference  may  be  found  in 
a  translation  of  his  lecture  in  tlu'  Journal  of  Botany  of 
January,  1865.  Believing  the  evidence  was  sufficiently 
strong  that  the  Tertiary  plants  he  studied  had  come  from 
North  America,  he  proposed  a  hypothetical  land  between 
the  two  as  the  route  by  vrhich  they  had  travelled. 

one 
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He  took  the  name  of  his  hypothetical  land  from  a 
legend  met  with  in  the  Timaeus"of  Plato.  In  a  con- 
venation  betweeB  a  priest  of  Sa«i  and  Sotoo,  vtaca  in 
Cfnnyt,  raentkna  it  made  of  a  eieat  idand  «f  Adantis, 
situated  bajFOnd  the  pOlaia  of  Hercules,  where  lived  a 
powerful  nation  that  laled  over  Libya  as  far  as  Egypt, 
and  over  Europe  as  far  as  Tyrrhcnia.  They  tried  to 
subjugate  the  Hellenes,  but  that  heroic  people  defeated 
them.  At  a  later  period,  during  severe  earthquakes 
and  great  floods,  tnc  island  of  Atlantis  sank  info 
the  ocean.  Surh  in  brief  outline  is  the  legend.  [The 
lecturer,  alluding  to  the  translations  of  Jowett  and 
Whewell,  referred  to  the  puzzle  this  passage  had  been  to 
ttadents  to  know  where  an  Egyptian  priest  could  have 
known  such  a  legend,  or  why  ^Mssibly)  Plato  had  in- 
voited  it,  and  alluded  to  one  explanation  that  it  was 
prabablr  an  esanetation  of  some  local  pbenomeiion. 
In  the  Journal  if  IMaiiy  for  Jannary,  1865,  a  list  of 
the  literature  of  the  subject  is  given.]  This  is  as  much 
as  time  will  allow  to  be  said  to  indicate  the  nature  of  the 
reasoning  by  which  Unger,  on  the  evidence  of  plant 
remains  in  i  urope  and  America,  conjectured  former  in- 
tervening l.ind  between  the  two,  and  why  that  hypo- 
thetical land  was  called  **tbe  aoafcen"  «r  "the  lost 
island  of  Atlantis." 

We  now  turn  to  the  ChnlUns^er  soundings,  and  with 
these  must  be  mentioned  those  of  the  United  States  ship 
Dolphin^  the  German  frigate  GoM^Ut^  and  the  British 
ahipt  hfdrm  and  Pmra^im,  The  generalisations  of  the 
WNindings  taken  tqrdme  vessels,  with  infierenoet  drown 
ftom  bottom  temperatures^  have  been  worked  ont  Iqr  the 
staff  of  the  Challenger,  aiid  a  contour  map  has  been  pre- 
pared, of  which  the  features  which  bear  on  our  subject 
are  reproduced  in  the  diagram.  Some  of  the  most  im- 
portant soundings  were  taken  from  the  CArt//f/f^^r  herself, 
and  as  the  working  out  of  the  whole  results  have  been 
performed  by  the  staff  of  that  ship  it  is  not  unfair,  at  any 
rate  in  a  short  title  for  a  popular  lecture  to  mention  only 
^  OuMtn^er  wamidM,'^  That  there  was  no  feeling  of 
international  Jealoosy  on  the  part  of  the  ChalUngtr  staff 
it  folly  evidenced  hgr  the  foot  that  the  northern  poftion  of 
die  fldfe  baa  been  named  after  the  Dolphin. 

Before  veftning  to  the  resohs  it  may  be  of  interest,  as 
we  have  some  of  the  Challen^  apparatus  ha*,  to  speak 
of  the  method  of  deep-sea  soundings. 

[The  lecturer  then  briefly  sketched  the  history  of  deep- 
sea  soundings,  alluded  to  the  impulse  given  by  the  laying 
of  cables,  ;ind  mentioned  how  the  improvement  in  me- 
chanical appliances  made  possible  now  what  was  impos- 
sible a  few  years  ago.} 

The  line  used  is  about  one  inch  in  diameter  ;  on  this 
the  twenty<five  and  seventy-ftve  fathom  distances  are 
mailDBd  with  white  thread,  mterwoven,  the  fifty  by  red, 
a^  the  too  fatheins  in  blue.  By  this  means  the  amount 
ei  line  paid  ont  can  be  easily  ascertained.  The  weigbts 
to  sink  the  line  are  so  arranged,  that  when  tbey  touch 
the  bottom  thev  release  themselves.  There  are  several 
modifications  of  this  apparatus,  but  the  principle  of  those 
used  on  '1:1.11  ri  the  ChaHr-rtt^fr  \s  that  round  flat  weii:hts 
with  holts  Uirou^-h  tticm  arc  placed  one  aV)ove  another 
with  a  rod  or  tube  running  throuj/h  them,  the  number  of 
weij^hts  depending  on  the  expected  depth.  To  the 
bottom  of  the  lowermost  weight  a  wire  ring  is  fastened, 
and  a  wire  passes  up  and  is  fastened  to  a  spring  at 
the  top  of  the  tube.  The  tube  is  then  attached  to 
the  line.  So  long  as  the  strain  of  the  weights  is  on  this 
spring  it  remains  dosed.  Directly  the  weighto  rest  on  the 
bottom  the  strain  ii  removed,  the  wiog  opens,  the  wire 
is  released,  and  when  the  line  la  haufed  in  it  brinn  up  the 
tube  only,  leaving  the  weights  below.  For  talmig  tem- 
peratures a  cup  lead  is  generally  used  to  sink  the  line, 
to  which  self-registerint,'  thertnotiieters  spe  iilly  arranged 
to  wiihsund  great  pressures  are  attached  at  every  10a, 
andsometimesateveiy  tenfatbontti  It  is  not  neeeesaiy 


here  to  speak  of  dredging,  nor  of  the  means  tat  bsiainiw 
up  water  or  sanpki  of  mud  from  the  sea  bottonrwe 
have  now  only  to  spesk  of  soundinfs  and  lakinf  tanpe- 
ratures.  In  both  opcratioBi  dw  Une  is  pasted  throogn  a 
puUey-blecli^  lAich  it  attached  to  a  group  of  elastic 
'^accumulators,*  the  object  of  this  being  to  break  the 
shock  of  the  roll  of  the  ship. 

Dr.  Spry,  writing  about  the  CiuilUm^er  voyage,  has 
said 

"  It  has  been  found  that  in  all  deep  soundings  it  is 
necessary  to  use  stcarn  power.  No  trustworthy  results 
can  be  obtained  from  a  ship  under  sail,  as  even  in  the 
calmest  weather  the  heave  of  the  sea  or  the  surface 
current  is  sufficient  to  drift  the  ship  in  a  very  short  time 
a  considerable  distance  from  the  place  where  the  lead 
■at  originallv  let  go. .  .  .  The  first  thiM  tbertlbce  lo  be 
done  it  10  tooftoi  and  toA  aU  sail  and  briny  liw  dnp 
head  to  wind,  reguLiting  the  speed  in  su^  %  '»f 
as  to  avoid  forcing  her  through  the  water." 

The  soundiiii;s  and  temperatures  obtained  by  the  Chal- 
leni^fr  have  been  from  time  to  time  issued  in  special 
reports,  of  which  there  have  been  seven.  I  n  the  seventh 
is  given  a  map  on  which  the  soundings  have  been  marked, 
together  u  iih  those  of  the  other  ships  already  mentioned. 
On  this  map  the  ridges  and  deep  basins  have  been  con- 
toured, and  where  soundings  have  been  wanting  the 
bottom  tem[)eratures  have  been  taken  as  a  fpiide  m  the 
probable  position  of  the  separating  ridoet.  For  the 
Ch^Utigw  ridge  there  aie  plenQr  of  tenndngs  and  nearly 
at  many  ftir^ZX«i/9M£s  ridge.  Tie  connecting  ridge  is, 
however,  assumed  from  bottom  temperatuiet. 

It  is  on  this  map  our  diagram  is  based. 

Having  now  obtained  approximately  the  contour  of  this 
ridge,  which  throughout  the  greater  part  of  its  range  is 
known  a*  a  FACr  from  actual  soundings,  there  are  some 
few  speculations  concerning  it  which  naturally  present 
themselves  for  consideration.  In  the  first  place  it  will 
be  noticed  that  along  the  ridge  itself  there  are  four  places 
where  it  rises  to  diy  land,  at  the  Azores,  at  St.  Paul's 
rocks,  at  Ascension,  and  at  Tristan  d'Acunha.  In  the 
deeper  basins  there  is  land  rising  above  the  sea-level  at 
Fernando  de  Naraoha,  at  Trinidad,  and  at  Sl  Helena.  In 
the  deeper  batint  too  there  are  five  tonndingB  whidi  dMnr 
a  depth  of  more  than  3,ock>  fathoms.  These  are  given  on 
our  diagram.  The  greatest  depth  recorded  is  3,4;o?athoms. 
A  glance  at  the  Challenger  map  on  which  the  soundings 
arc  marked  in  figures  is  suflicient  to  show  that  if  the  con- 
tour Imes  were  drawn  at  every  250  fathoms  the  Atlantic 
would  be  found  to  be  diversitied  by  hills  and  valleys. 
Geologists  are  familiarised  with  invoking  former  rises  and 
falls  in  land  to  account  for  some  of  the  facts  they  study. 
Indeed  in  some  cases  it  seems  almost  as  if  it  were  believed 
that  the  axis  of  the  earth  may  be  shifted  and  its  ice-caps, 
iu  soil-capL  and  ilt  continent*  moved  nboot  with  im- 
poniiytotmtanypattienlartiMeiy.  Ataagriaieit  noold 
not  be  focelved  as  a  ttaitUng  idea  Aat  the  whole  area  of 
what  is  how  the  Atlantic  has  been  dry  land.  True  we 
know  that  deposits  are  now  being  formed  on  the  floor  of 
the  f>cean,  and  at  ditTerent  rates,  and  conscf[ucntIy  pro- 
ducing diflercnt  thicknesses  ;  rivers  carry  material  which 
is  spread  out  according  to  conditions  over  large  or 
small  areas,  and  so  produce  variations  in  the  thickness 
of  their  deposits  ;  and  perhaps  allowance  must  also  be 
made  for  currents.  These  circumstances  may  to  some 
extent  modify  the  relative  levels  of  parts  of  the 
ocean  bottom.  But  they  could  hardly  account  for 
sock  extent  of  variations  in  the  hills  md  valleys  as 
are  met  with.  Some  of  the  ridges  may  be  the  retnlt 
of  submarine  elevation  analogont  to  that  which  bat  mlsed 
high  mountain  ridges  elsewhere,  and  in  tUacate  has  never 
brought  the  ridge  above  the  sea  except  in  a  few  peaks.  It 
must  too  be  remarked  that  if  we  admit  the  ridge  through 
its  whole  length  to  have  been  dry  land,  it  does  not  neces- 
tarilyfbllovitimtioallattlietaaietUM;  Theceitnoi, 
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howevn*.  any  readily  apparent  argument  against  the 
theory  that  it  has  been  all  dry  land  and  at  one  and  the 
same  time.  Let  us  for  a  while  assume  that  it  was,  and 
let  us  then  see  what  Acts  ■bout  dioute  we  BMjr  infer 
with  regard  to  it. 

There  are  no  dotibt  many  other  pboec  beddet  fbeae 
already  known  where  the  depth  exceeds  3,000  fitbwwt. 
Let  us,  however,  take  the  group  of  the  known  tbiee  ivbkib 
mn  in  a  line  north-east  uid  aoath-west,  and  are  vHPec- 
ti*cly  3i4So>  3.*^S^  w«  may  assume  tfiat  uey 
represent  a  mllev  line.  Let  us  suppose  that  the  area  is 
raised  till  this  valley  is  dry  land  ;  what  then  will  be  the 
height  of  our  ridge,  and  what  will  be  the  highest  peaks 
of  the  countr)'  ?  To  the  north-west  of  the  valley,  distant 
nbciLit  as  far  as  from  here  to  the  Grampians,  would  tower 
the  peaks,  now  the  islands  of  St.  Paul's  Rocks,  and 
Fernando  de  Noronba,  rising  some  30,000  feet  ;  and 
to  tbe  aoutb-cait  would  rise  Ascension  to  a  similar 
bei^t  Tbe  "tldie"  itself  would  be  about  tspoo  feet. 
There  is  bo  faaaoa  whatever  for  aappoeiiif  that  the 
ridge  is  a  table  liad.  On  the  contrary,  it  set mt  more  pro- 
bable, jod^aff  firom  tbe  vaiiatloDa  in  tbe  soeodings,  that 
it  was  Avttsffied  with  bills  and  vallevs.  Now  a  ridge  of 
this  elevation  would,  in  all  probability,  have  a  snow  cap- 
ping even  at  the  equator.  Astronomers  tell  us  that  in 
"  former "  times  the  earth's  atmosphere  was  higher  and 
its  pressure  greater  than  now,  but  that  was  in  a  very 
remote  past,  and  we  may  fairly  assume  that  at  the  time 
of  this  ridge  being  land  the  atmospheric  conditioiu  were 
much  as  now.  VW-  should  thus  have  a  mountain  ridge 
with  hot  valleys  and  every  variation  in  temperature 
according  to  height ;  so  that  so  far  as  temperature  is  con- 
cened  botanisu  would  have  no  difficutar  in  acooiuitiog 
for  Ae  nrigratioo  across  tbe  equator  of  punts  tbik  wodd 
be  killed  by  great  heat  With  regard  to  the  part  of  the 
ridge  between  Europe  and  America,  answering  to  Unger's 
"  Atlantis,"  the  soundings  are  more  numerous.  The 
undulaiions  seem  to  have  been  many,  and  the  general 
elevation  was  probably  not  more  tl-.an  y,tx  10  feet,  unless 
the  original  depths  are  masked  ronsidcrably  by  a  deposit 
of  globigerina-ooze.  Some  peaks — now  the  Azores — still 
remain  above  water.  Wbcn  the  ridge  sanlc  is  a  ques- 
tion on  which  we  have  at  present  no  evidence.  The 
whole  subject  is  still  young,  and  we  bate  mnch  yet  to 
leaia. 

In  oondnsion  die  lectmrer  said :  I  bope  I  have  given 
snfficient  prominence  to  tlie  distinction  that  must  be 
dnwn  between  fact  and  inferences  from  those  facts. 

I  should  be  very  sorry  for  anyone  to  go  away  from  this 
place  and  sav  that  they  heard  a  lecture  at  South  Ken- 
sington in  whirh  they  were  told  that  there  formerly  was  a 
continent  running  down  the  middle  of  the  Atlantic,  and 
that  there  was  a  lofty  mountain  ridge  along  it,  capped 
with  snow  even  at  the  equator. 

I  wish  carefully  to  poukt  out  to  you  I  have  made  no 
sutement  of  the  kind.  I  bave  simply  told  you  the  fact 
tliat  a  ridge  less  than  1,000  fiuboms  beneath  ttie  ocean 
ntns  down  mid  Atlantic  in  n  sinuous  course  wliose 
contour  is  ronghly  indicated  by  the  diagnm.  That  on  each 
aide  of  it  are  ocean  depths,  twice  and  m  some  cases  thrice 
the  distance  it  is  below  the  sea-level.  That  //  these 
depths  were  once  land  valleys,  as  geologists  have  no  dirti- 
cnlty  in  believing  possible,  then  there  would  be  a  ridge 
running  north  and  south  along  the  area  of  what  is  now 
the  dtcp  Atlantic,  ranging  from  9/x>o  to  15,000  feet  above 
the  sea-levd,  and  that  //  the  atmospheric  conditions  were 
the  same  then  as  now,  judging  from  what  we  know  of  the 
Andes  under  the  equator  at  tbe  present  time,  there  was 
probably  a  snow-capping. 

Such  a  land-conncctien  between  Eonpe  and  Anciica, 
if  it  caisted  as  tote  as  Tertiary  tfanes,  weald  meet  tbe  re- 
qoirements  ef  Unger's  hypothesis,  varying  in  height  as  it 
ssnk,  and  tbe  wbde  ridge  would  afford  a  solution  of  any 
diffiailqr  botanists  may  bave  on  tbe  score  of  toapenture 


in  accounting  for  the  migration  of  cold-loving  and  heat- 
shunning  plants  across  the  torrid  zone. 

The  remarks  at  the  conclusion  of  the  lecture,  in  refer- 
ence to  its  being  the  last  of  the  seriei^  we  have  ahesdr 
reported  at  p.  490L 


REMARKS  ON  THE  INVESTIGATION  OF 

CUM  A  TES 

TO  ProC  Balfour  Stewart  we  are  indebted  fee  tbe 
separation  ef  meteoeolQgr  into  its  two  great  divi« 
sieos  ef  pkfHcal  and  cHmaHc.  Tbe  latter  I  have  pro> 
posed  to  separate  into  two  sub-divisions,  viz.,  normal  and 
abnormal.  The  first  of  these  subordinate  branches  in- 
cludes the  investigation  of  the  usual  states  of  the  atmo- 
sphere in  dilferent  parts  of  the  earth's  surface,  as  ascer- 
tained by  periodic  data  derived  from  the  averages  of 
observations  continued  for  a  scries  of  years.  The  second 
subordinate  branch  has  for  its  object  the  investigation  of 
uniistiai  temporary  disturbances  of  the  equilibrium  of  the 
atmosphere  sndi,  for  example,  as  storms  of  wind,  by 
means  of  the  comparison  of  individual  observatum^ 
extending  over  only  a  few  boon  or  a  lew  days. 

We  need  hardly  wonder  at  tbe  disfavour  with  which 
meteorology  is  regarded  by  some  men  of  the  highest 
standing  in  physical  science,  from  whom  valuable  assi>,i- 
aucc  might  have  been  cxi>cctcd  ;  for  wc  know  that  tlicre 
is  a  great  want  of  agreement  among  inetcorologisls  them- 
selves as  to  the  means  of  dctcrmmmg  even  the  most  im- 
I  portant  fundamental  data.  For  example,  it  will  hardly, 
I  one  would  think,  be  disputed  that  the  essential  condition 
in  all  mcteorol(^cal  inquiries  is  uniformity  in  instru- 
wuHtal  oiservatitit.  But  towards  the  establishment  of  a 
unifofm  international  system  no  progress  has  as  yet  been 
made.  Points  ef  subordinate  importance  mtj  bave  been 
adjusted  at  the  Congress  nteetiogs  at  Leipsic  and  Vienna, 
but  this  all-important  question  remains  just  where  it 
was.  To  Mr.  Glaishcr  is  due  the  adoption  among  his 
observers  of  the  uniform  height  of  4  feet  above  the 
ground  for  thermometers,  and  one  invariable  form  of 
screen  for  protecting  thmi.  The  Scottish  .Meteorological 
Society,  when  establishing  their  stations  in  1855,  followed 
the  example  of  Mr.  Glaisher  by  adopting  the  4-feet 
st&ndard  height,  and  they  ultimatdy  selected  the  form  of 
double-louvre  boarded  protecting  box,  which  I  proposed 
in  1864.  The  Meteoralogical  Midety  of  England  have 
also  adopted  the  same  ttnlferm  system  as  that  m  Scotland 
of  boxes,  and  their  exposure,  and  hours  of  observation. 
But  other  observers  follow  different  methods,  and  on  the 
Continent  it  is  believed  there  is  still  less  approximation 
to  uniiormity  than  among  ourselves.  The  very  first 
matter  which  should  be  taken  up  by  home  and  loreign 
meteorologists  is  the  settlement  once  for  all  of  the  ques- 
tions how,  when,  and  with  what  position  and  exposure  of 
instruments  are  observations  to  be  made.  Until  this  is 
done  it  is  impossible  to  arrive  at  useful  results,  because 
the  observations  which  are  now  being  obtained  at  different 
sutions  are  not  compatalile  the  one  with  the  other.  Un- 
less tliera  be  some  sucb  general  Council  as  that  lately 
proposed  in  Natvrb  by  Prof.  Balfour  Stewart  Cor  eany^ 
ing  out  this  and  other  important  objects,  I  shall  certain^ 
despair  of  the  future  of  this  new  science. 

But  let  us  now  see  in  wh  it  way  the  mode  of 
instrumental  observation  bears  on  the  subject  of  cli- 
mate. Climates  may  be  defined  as  states  of  the  atmo- 
sphere due  to  the  joint  operation  of  geographical,  geo- 
logical, and  other  conditions  more  or  less  local,  and  they 
arc  judged  of  by  their  effects  on  animal  and  vegetable 
life.  They  do  not,  therefore,  depend  simply  on  the  geo- 
graphical position  on  the  earth's  surfisoe  of  tbe  dis&ict 
where  the  obsetvatkms  are  made,  but  are  largely  affected 
by  various  conditions,  such  as  the  distribution  of  land 
and  water,  the  nature  of  the  soil  and  its  covering,  and  the 
eievatioa  or  deptCMien  and  chancter  of  tbe  land  a^  and 
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adjacent  to,  the  place.  Climates  are,  therefore,  frequently 
of  a  local  nature,  by  which  I  mean  of  small  superficial 
extent.  Thus  many  varieties  of  climite  may  coexist 
about  the  same  parallel  of  latitude,  and  even  over  a  very 
limited  portion  of  that  zone.  Instead  of  saying,  then, 
that  a  whole  country  such  as  Britain  has  a  certain  mfan 
temperature,  as  ascertained  by  lumping  to»cihcr  observa- 
tions made  at  places  of  widely  different  character,  level, 
and  exposure  we  should  ather  say  that  these  aie  in  that 
idand  mountainoas  districts  iriA  a  ceitwa  mean  tempe- 
rature, districts  of  open  plain,  having  another,  and 
sheltered  districts  and  valleys  having  another  ;  while 
parts  near  the  sea-shore,  have  their  own  peculiar  cha- 
racteristics. To  take  a  f.nniliar  case,  we  may  refer  to 
the  Isle  of  Wijrht,  al!  ]i  irt5  n'  which,  small  though  the 
island  be,  can  hardly  have  the  same  climate  as  Bonchurch 
and  Ventnor,  which  arc  the  favourite  retreats  of  invalids 
in  pursuit  of  health.  That  such  local  atmospheric  distinc- 
tions do  really  exist  may  at  once  be  shown  W  a  reference 
to  the  varied  distribution  of  phmt  life  which,  though  no 
doubt  largely  affected  by  the  nature  of  the  soil,  is  never- 
theless to  a  considerable  extent  dependent  on  tiie  exist- 
ence of  certain  atmospheric  conditions. 

If  meteorological  stations  were  to  he  established  in 
some  place  situate  in  a  low  latitude — such,  for  example, 
as  :he  Isl  nd  of  Java,  we  should  be  told,  as  I  have  more 
than  once  been  in  similar  cases,  that  though  4  feet  above 
the  ground  majr  he  suitable  for  thermometers  in  Britain, 
it  would  be  quite  prqiosterousfor  so  hot  a  climate  as 
Java.  Now  If  what  were  wanted  was  to  ascertain  the 
amount  of  heat  emitted  dtreclly  by  the  sun,  such  a  state- 
ment might  be  correct ;  for  then  the  instruments  should 
be  kept  as  clear  of  terrestrial  influence  as  iusdiblc,  and 
by  taking  proper  precautions  vvc  might  perhaps  niake  our 
observ  ations  indiitcrcntly  at  sea  oronland.  Bui  tlicsc  would 
not  be  observations  of  climate.  No*',  as  in  the  case  we 
have  supposed,  it  is  the  dimales  of  Java  and  Britain  that 
are  to  be  compared  by  ascertaining;  the  amount  of  heat 
oommunicatea  to  thermometers  by  conduction  and  con- 
vection of  the  air  which  lias  been  heated  by  solar,  and 
cooled  hy  tenestrial  radiation,  the  observations  must  be 
made  on  the  islands  themselves  and  not  on  the  sea  which 
surrounds  them,  and  by  instruments  placed  at  the  same 
lc\  cl  above;  the  surface  of  the  ground.  It  has  been  farther 
objected  that  ia  very  hot  countries  there  are  large  districts 
where  canes  or  other  kinds  of  i  _i:i  ,;le  ve;;ctation  rise  much 
above  the  level  of  the  thermometers,  while  in  Britain  there 
is  generally  a  grassy  sward  nearly  4  feel  below  thenu 
These  differing  kinds  of  vegetation  nevertheless  largely 
influence  the  character  of  climates,  and  their  effects  ought 
not  to  be  eliminated  even  although  it  could  be  dome.  The 
results  which  have  been  obtained  in  a  jungle  should  not, 
however,  as  I  have  already  said,  be  mixed  up  with  those 
of  other  places  which  have  a  free  exposure.  The  truth  is 
that  by  adopting  dilTcn  nt  kinds  of  protecting  boxes,  and 
by  varying  sufficiently  their  levels  above  the  ground,  we 
may  io  far  depress  the  tcini>er,mire  of  a  hot  country  and 
exalt  that  of  a  colder,  as  m  UmmentaUy  to  equalise  them. 

There  is  but  one  mode  of  getting  results  which  shall  be 
COmpaiaMi^  and  that  is  by  adopting  the  same  standard 
height  and  the  aame  standard  form  of  protecting  box. 
The  results  may,  however,  be  vitiated  in  another  way  by 
placing  the  instruments  near  orunderaheller  of  buildings, 
or  still  more,  by  the  monstrous  system  of  fixing  them  to 
the  walls  of  houses  ;  for  masses  of  masonry  or  other  build- 
ing materials  prevent  either  extreme  from  being  recorded 
by  the  instninir.nts.  It  must  also  be  kept  in  view  that 
however  valuable  continuous  rej^isti ations  may  be,  in 
showing  intermediate  variations  of  tempe  rature,  no  photo- 
graphic sdf-registering  thermometer  hitherto  constixictcd 
gives  any  result  which  can  be  regarded  as  correct  because 
It  does  not  record  Che  temperature  of  the  air  of  the  locality 
md  is  not  comparable  with  those  of  common  thermo- 
meters, nor  etcn,  perhaps,  is  ever  comparable  with  those 


•f  other  similar  self-recording  instruments.  The  house 
or  framework  with  which  the  instruments  aie  neccss.irily 
connected  cannot  fail  variously  toalicct  the  increury  m  the 
bulb  and  thus  to  veil  the  results.  The  only  niode  of  counter- 
acting this  influence  is  to  have  common  thermometers  in 
the  neighbourhood  placed  and  protected  in  the  usual  way 
and  to  record  their  indications  eight  or  twelve  times  in 
the  course  of  the  twenty-four  hours. 

It  must  be  kqit  in  view  that  I  have  been  sneaking  oofy 
of  local  climates,  or  those  which  are  subordinate  to  the 
normal  cliuiaU  due  to  geographical  position.  That  such 
great  climatic  zones  due  to  latitude  exist  and  vary  as  we 
recede  from  the  c<]uator  towards  the  poles  is  abundantly 
evident,  both  from  the  animal  and  the  vegetable  world. 
The  best  mode  of  investigating  these  climatic  zones 
would  be  to  select  stations  as  little  affected  as  possible  by 
surrounding  vegetation,  the  instruments  being  expoted  a* 
freely  as  possible  all  round  and  placed  at  the  same  levd 
above  the  ground,  and  as  nearly  as  possible  at  the  same 
level  above  the  sea,  so  as  to  avoid  confusion  with  what 
have  been  termed  the  climatic  zones  of  altitude.  For 
this  purpose  I  venture  to  suggest  the  use  of  an  instnmient 
which  1  proposed  in  1870,'  the  mdications  of  which  depend 
on  the  healing  up  of  a  lar\^e  quatttily  of  water  or  other 
fluid  contained  in  a  thin  glass  globe  which  is  freely  ex- 
posed to  the  sun's  rays.  \Vhen  the  water  expands  under 
the  influence  of  heat,  the  surplus  fluid  escapes  into  an 
adjoining  vessel  in  which  it  can  be  afterwards  weighed. 
On  the  other  hand  when  the  fluid  is  contracted  by  cold, 
the  defidlRicy  is  continuously  supplied  firom  a  connecting 
cistern  kept  always  at  the  same,  or  sensibly  the  sams^ 
leveL  By  this  automatic  arrangement  the  whole  of  die 
heat  given  out,  however  irregularly,  by  the  sun,  is  con- 
stantly treasured  up.  The  readin;.^s  of  maximum  and 
nunin\um  thermometers  would  ahu  serve  to  correct  errors 
due  to  the  proximity  of  the  tubes  and  cisterns  of  the 
instrument  to  which  I  have  referred.  The  diiteienee 
between  the  results  of  this  and  the  common  thermometer 
is  the  continuous  registration  of  the  alterations  in  bulk 
produced  Iqr  the  variations  of  temperature ;  whereas  the 
common  thennometer  fails  to  reoora  the  many  changes 
that  take  pfawe  between  the  mavlmwm  and  minimom 
readings,  and  which  are  due  to  sodden  obscurations  and 
revelations  of  the  sun  caused  by  passing  clouds  during  the 
day,  while  the  terrestrial  radiation  at  ni>;ht  is  similarly 
atTected.  Even  where  this  instrument  is  not  used  il  would 
I  think  be  an  improvement  on  the  jjrcsent  system  were 
maximum  and  mmimum  thermometers  kept  constantly 
immmird  in  a  large  globe  of  thin  glass  filled  with  water. 

Thomas  SnvsMsoM 

VOLCANIC  PHENOMENA  DURING  187s 
T^K.  GUST.W  TSCHERHAK'S  Mimtroltgufht  MtUMal- 
HH^cH  3)  contain  a  most  iat«citiiig*aeooaBt  of  the 
voleaoieoecMiMmfs  daring  the  ysar  1S75,  compated  by  Pi«£ 
C  W.  C.  Facfes.  Ia  the  short  fatnodneiiaB  Dr.  Fn^  exprencs 
his  regret  that  die  aoiaitiie  acsdsoiles  and  soeleties  do  not  give 
more  geneni  attwHoB  to  thb  nMHt  imporlant  bnach  of  geolo- 
gical rctearch,  and  poiats  ont  that  tbraiigh  the  BOBcroos  and 
universal  relatioea  or  dw  histilallOBS  fal  OMStioo  the  itatistlGsaf 
volcanic  emptiMS  and  caitbqashas  woola  besonc  far  aMce  eoi> 
rect  in  details  and  nnmbcfs,  than  it  is  te  his  ewa  power  to  auka 
them,  llie  publication  of  the  vatusble  infimiaiion  now  given 
by  Prof.  Fncns  therefore  all  the  moic  dumts  the  bigbe»t  praise 
and  Attention.  Dr.  I 'uchs  divides  the  events iaio two cwsei^  vii., 
ctupiious  and  earthquakes.    The  fint  volciBO  treated  «f  is— 

/:7/j<j.— After  the  iboct  eruption  of  Augnst  89^  l874,vAidi 
lasted  until  the  bcginniair  of  September,  the  awutaki  was  per* 
fcctiy  at  rest.  Eirly  in  January,  187S,  there  were  signs  of  new 
activity  in  the  shape  oi  repeated  shocks,  which,  on  the  8th, 
caused  considerable  damage  near  Acireale.  But  the  shocks  de* 
crcAse^l  again  both  in  frequency  and  intensity,  and  a  new  period 
ui  rcit  ttisutd  initil  the  (jcyinniug  of  October.  At  that  time  a 
small  crater  on  the  south-side  of  the  mountain  became  slightly 
active.  Fnm  December  19,  smoke  mixed  with  reddish  vmpouss 
•  yoHrn,  it\-<ilt.  Mfl.  Sm.,  vol  ui.  p.  114. 
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wai  seen  to  rbc,  and  the  leflectioB  of  wlitgnweoBi  fin  could 

be  seen  from  Acircale. 

[  '(•ir.  ius. —  \\'it)i  tlic  cxccjition  of  a  small  cnptioti  on  July  iS, 

1574,  this  mountain  liml  only  ijivcn  off  clouas  of  smoke,  and 
Lad  Come  to  completi;  inactivity  by  the  end  of  that  year.  From 
January  3  to  6,  1875,  slight  earthquakes  and  subterianeous  noii^s 
were  remarked,  but  tlicy  rcinainctl  without  further  consequences. 
Only  in  December  the  inclination  to  activity  seemed  to  return. 
In  the  interior  of  the  large  crater  of  the  last  eruption  comiderable 
changes  took  place,  a  great  portion,  towards  the  south-east,  fell 
in,  and  thick  clouds  of  black  smoke  rose  at  this  spot.  On  the 
20(h  the  glo*  of  fire  was  seen  in  the  ciBter,  and  all  other  pheno> 
mena  increased  in  intensity,  however,  iritllMt  it  COniBf  to  Ml 
eruption  by  the  cloie  of  the  year. 

IcHand. — ^Tlw  ctnptions  which  occuncd  in  thb  OOVBtrf  dniing 
1875  ue  the  most  important  ones  of  eIL  Tbqr  were  numerous 
end  followed  eech  other  in  quick  imneyiio^  eone  of  them  with 
extreme  intensity.  The  first  one  was  a  side-eruption  of  the 
V'atna,  which  began  with  vehement  earthquakes  on  January  3. 
A  broiid  •tream  of  re^-hot  lava  broke  forth  on  tlie  following  day 
ead  OOOtfniwd  to  flow  until  the  third  week  of  February.  About 
this  tioie  a  second  craption  began  in  another  locality.  This  was 
1  bjr  a  oopioos  fall  of  ashes  spreading  over  Kelduverfet. 
I  crater  of  diis  second  eruption  lies  within  one  of  the  largest 
'  tone  lava- fields,  called  Odarhaon.  A  third  eruption  took 
place  on  March  10  to  the  north  of  the  latter;  no  less  than  sixteen 
Mall  craters  ejected  naaie*  of  ted>hot  slakes,  and  more  to  the 
west  a  broad  stream  of  incandescent  lava  flowed  for  several  da|s 
to  a  dialaace  of  600  yards.  The  fooith  emplkm  was  pcneiTed 
M  the  whok  of  the  aland.  It  occurred  on  March  19  on  the 
TmUi  ani  waa  acconpanied  bj  load  reporu  and  iubtemneous 
noi«k  The  moat  remarkable  pheiiomeiioo  ia  tUs  emptioo  was 
an  «nonBon«  fidl  of  ashes,  which  was  so  dense  in  Oesterlaad  that 
ttetvawMdatkenedaiidUghtobaatobelit  The  fair  oa  the 
Yokoi  liver  could  not  peodmteibraefefal  days  the  CBomon 
masaes  of  floating  pomieMtooe.  The  fill  lasted  five  hours  in  the 
Yoknl  Valley,  three  in  tlw  Fljotr  VaUqr.  and  two  at  SeydisOord. 
A  atioag  west  wind  carried  partklei  of  tileie  adica  to  eaonnoos 
diataacw^  i.t.,  to  Norway  ud  Sweden.  (We  have  repeatedly 
leported  on  the  ashes  found  in  those  countries  at  that  time,  and 
iqwa  thdr  origin. )  Another  prolonged  eruption  took  place  on 
Apiil4.  Tbeaetivacmier  this  lime  lay  totheeouthof  BBfell, 
■adtlie|iheHneaMiiraaaccumi>anied  by  violent  eulotieM  and 
the  ejection  of  luii^  garbs  of  mcindcicent  itahii.  It  Mated  aiiout 
twelve  days.  The  next  eiuptiun  happened  between  April ao and 
a4  in  the  so-called  Oster  Monniauis.  Matter  was  ejected  to 
an  enormous  height  and  streams  of  Ltva  overflowed  the  environs 
to  a  distance  of  fifteen  miles  at  a  breadth  of  from  800  to  S,00O 
metres.  Towards  the  end  of  June  another  new  crater  foiined 
and  leveral  lava  streams  broke  forth  near  TUngd,  between 
Vivatn  and  the  Yoknlsan.  The  last  eruption,  anotiier  vfcry 
violent  one,  occurred  on  August  15  at  the  same  place  as  the  last 
Twenty  different  columns  of  smoke  were  ejected,  and  on  the 
next  day  slakes  and  red-hot  Uva  followed. 

KlitH. — This  volcano,  one  of  the  less-known  mountains  of 
Javs,  had  a  great  eruption  early  in  1875,  according  to  news 
dated  Kebiuary  3.  An  enormous  stream  of  lava  completely 
i!l  tu  yc  l  the  settlement of  fiUlur,  beaides earning gteat  damage 

iji  uihcr  localities. 

t'i/,  /  I'.— I  his  Mexican  mountain  (iituati.  I  at  !  u.  21^25'  N.), 
which  rises  to  a  heijjht  of  480  metres  (i.^^t  niclu.ii  alntvc  sca- 
IcN'el)  was  bclicvc'i  txlintt  mice  ll.t:  tiy  1.  :  Auiciicj,  ils 

tit&t  hivtoric.il  cruplii-.n  lakin^  [■hicc  111  1670.  Another  threat 
truptioli  (oHouiil  >jn  I  cbruaiy  1  1 ,  IS75,  tojjcther  with  violent 
earthquakes,  which  paiticul.^rly  <ia.ai.  .;c-<l  St.  Ciistobal  and 
(}u.idaLixara.  On  the  evening  of  I  cl^ruary  10  a  fall  of  asheS 
occurred,  and  a  high  garb  of  tire  ro.-ie  m  the  night. 

,)f lurui  f.oii. — A  crater  on  the  summit  of  the  Mauna  Loa, 
callcJ  Mukunwcoweo,  had  an  eruption  of  lava  on  Auj^ust  11, 

1575,  hut  more  detailed  accounts  have  not  reached  iJr.  h  uchs. 
This  Is  the  same  crater  which  sometimes  causes  the  whole  isLmd 
of  llaw.iii  to  l>o  covcicil  with  the  so-called  "  hair  of  theClodde^s 
I'elc,"  a  tine  thread-like  obsidian,  resembling  fine  threads  of 
cotton. 

7'<'Hi;itn'rj.  —This  volcano,  situated  in  New  /.caland,  was  active 
ill  liu-  second  half  of  iS75,  and  fium  time  to  time  ejected  lava 
and  slakes.  At  intcrvab.  threat  uevsct  eruptions  occurred,  and  at 
one  time  more  than  fifty  jets  of  not  watBTt  mmunded  bf  vast 
columns  of  steam.  Mere  counted. 

Santori>t.~  .Since  tlie  eruption  thc'fumaroles  on  the  island 
of  Santorin  were  cxtrcatciv  active.    On  October  10,  1875,  M. 


Fouque  obscr\'cd  numerous  o]<nin};s  ejecting  gases,  not  differing 
much  from  air  in  a  chemical  sense.  During  the  night  they 
showed  the  retle  tion  of  fire,  and  the  stones  surrounding  the 
openi!i;,'3  were  red-hot.  A  second  group  of  fumarolcs  yielded 
sulphurous,  carbonic,  and  h)drochIoric  acids,  their  tera[>cra- 
ture  varying  from  no'  to  310^'  C.  Yet  another  group  ejected 
sulphuretted  hydrogen,  carbonic  add,  and  wateMaponr,  at  a 

temperature  of  90^-"// C. 

Speaking  of  earthquakes.  Dr.  Fuchs  gives  a  complete  list  of  all 
the  earthauakes  and  terrestrial  shocks  which  were  telt  in  ditrercnt 
;uiitsof  the  globe  during  1875,  and  dwy  amounted  to  no  leas 
than  ninety-seven  in  number,  occ  irriag  on  100  different  dayiL 
We  regret  that  our  qiaee  does  u  Jt  permit  ns  to  enumerate  them, 
but  compels  us  to  coofiaeounelvcs  to  an  account  of  thedistri* 
button  of  their  number  over  the  dilTercnt  months.  Thus  w« 
have  in  January,  15  ;  Febnaqr*  7  ;  March,  12  ;  April,  7  ;  May, 
9  ;  June,  10  ;  July,  <>  ;  AngnM^  5 ;  September,  3  ;  October,  2  ; 
November,  9  ;  December,  12.  Of  fifty-two  of  which  exact  de> 
tails  could  be  obtained,  thirty-six  occurred  in  the  night.  On  ten 
days  earthquakes  occurred  simultaneously  in  different  localities, 
and  fourteen  distinct  places  were  repe.itedly  visited  by  than 
during  the  year.  The  most  lamentable  of  all— real  catas* 
trophei  wera  timse  of  Cucuta,  on  May  16  18,  destroying  sevetal 
towns  and  numcfons  villages,  and  of  St.  Cristobal  and  Guada- 
laxara  (February  tt),  which  reached  from  the  Pacific  Ocean  to 
Leon.  Very  severe  were  the  earthquakes  of  the  Lifn  Island 
(March  28),  of  Uschak  (May  3-5  and  la),  of  Lahore  (December 
12),  and  o>  Porto  Rko  (Decenbcr  ai).  Altogether  Ok.  Fndis 
ealiaatea  the  number  of  lives  lost  in  these  eartjignakes  at  ao^ooo^ 
nut  to  speak  of  the  great  danage  to  properQf.  In  ffondiiiion 
the  aathor  ^ves  an  account  of  tnoae  wrthnBsMs  which  wese  in 
evident  conncctiew  wtth  the  einptiona  of  ndjgMwnriwg  tpolcnnoes} 
and  also  inentiow  n  ftw  whoee  causes  ewM  wdMblMUy  not 
vcdeanic  but  nechsoical  plienonena.  In  n  dMit  nppcnAi  Ot, 
Fnds  givea  sooae  details  of  an  eruption  which  oociiund  iMtween 
Sentcnber  7,  1873,  and  January  22,  1874,  «tt  dtt  Island  of 
Viueano  (one  of  the  Lipon  Isles),  in  continuation  of  his.  Report 
for  1874. 

BIOLOGICAL  NOTES 

BuorA's  STKRtiLMiKAiii.  A  vciy  iii,;eniLU3  instrument  for 
taking  mathematically  accurate  drawings  of  human  crania  and 
other  objects  of  natunl  history,  known  as  Broca's  stereogrB{d^ 
has  been  lately  presented  to  the  College  of  Surgeons  by  the 
President,  Mr.  Prescott  Hewett,  which  will  prove  a  useful 
adjunct  to  the  sy.tematic  stuiiy  of  the  important  anthropo- 
logical collection  now  contained  in  the  museum.  It  was  exhi- 
biied  and  its  use  demoastnted  by  PioC  Flower  at  his  oondni- 
ing  lecture  on  the  Comparative  Anstonqr  of  Man.  j  Among 
recent  additions  to  this  department  of  die  collection  are  the 
valuable  series  of  skidls  of  natives  of  New  Guinea,  c-jllectcd  by 
Dr.  Comrie^  Staff-Suigeon  K.N.  of  Ii.M.S.  BatUisk^  described 
in  the  last  nnaber  of  the  Jttm^  ef  the  Andwopalagiad  Insti* 
tutc  ;  also  four  of  natives  of  the  Navigation  or  Samoan  Islands, 
presented  by  Dr.  Pyc  Smith.  On  several  occasions  diu-ing  the 
course,  Prof.  Flower  pointed  out  the  necessity  of  far  larger  .scries 
of  human  skeletons  «id  skuUs  than  are  at  present  contained  in 
before  onr  knowledge  of  pliyaieal  anffaropolqgy 


can  be  placed  on  a  satisfactory  b.is:?,  a-,  th'-  individual  variations 
are  so  great  that  11  is  only  when  a  considerable  scries  of  any  race 

are  brought  together  that  their  true  characteristies  can  be  delsr* 

mined. 

TsNDRil.s  OK  Ci.iMUiNii  Pi. ANTS.— M.  Casimir  dc  Candollc 
publishes  some  intcrcscLng  observations  on  the  tendrils  of  climb- 
ing plants  in  the  Artlma  da  Sctattu  Fhjftipm  €t  Naturdla 
(January).  The  experiments  flie  anthw  aiade  were  suggested 
to  him  by  reading  Mr.  D.irwin's  work  OB  the  movements  and 
habits  of  these  plants.  With  regard  to  Ae  manner  in  which  the 
curves  of  the  tendrils  which  are  fixed  at  both  ends  are  formed^ 
M.  de  CandoUe  arrives  at  the  following  conchisiom  f— When > 
tendril  of  Dryonia,  isolated  or  not,  is  fixed  at  both  its  ends,  its 
upper  part  soon  a&sumes  the  shape  of  a  sinuous  curve  with 
double  curvature,  just  like  that  of  free  tcndrihi.    Uut  this  curve 
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k  coapoMd  of  two  a^pMiiU  whidi  mc  cumd  in  oppocite  direc- 
tlom.  Tbe  ettrntma  fncmie  giadoan^  in  both  fegments,  and 
little  by  little  tmnsfonn  themselves  into  two  screws,  of  which 
the  upper  one  is  turned  from  left  to  right.  The  primitive  sinuous 
cnnre  very  uften  spreads  OTW  iMtify  the  whole  of  the  tendril, 
and  in  this  OMody  two  icnwt  tM  pradoced,  wouad*  of  cnuKt 
in  opposite  dvecHoas.  In  all  cutt,  wilh  TC17  few  cxoqitioiis, 
the  number  of  screws  thns  produced  in  the  tendrils  is  an  even 
oiM^  and  M.  de  CaadoUe  demonstrates  that  the  caoie  of  this 
pheBomeBOtt  ii  adnple  ■flduudedlnr. 

EVBtSSS  CMSTaceans.— A  valuable  paper  on  the  eyeless, 
CKfi^  nd  dflip-mter  onutaceana,  fay  M.  Alus  Uniabert,  is 
pwblWicd  ia  the  sme  pariofaJ.  Itb  pHndpallf  •mtenteda- 
■aiplioa  of  Niphar^n  futeamttf  wUch  M.  Humbert  t>elicvfs  to 
be  ao  ancient  genus,  descended  from  a  form  whidi  is  now  ex- 
tinct, thus  corresponding  entireljr  with  Protnu,  Ltptodtrui,  Ano- 
pMuhnut  and  othca.  With  rcgaid  to  the  qoestton  iritctber 
the  Nipittrgmt  ibobd  is  the  Swiss  lake*  are  meidy  colonies  from 

the  other  aaianbof  the  naegcmi%  which  inhabit  subterraneous 
waters,  or  whether  the  imne  it  Ike  case,  the  author  expresses 
himself  as  follows : — If  we  suppose  that  the  genus  Nipharj^us 
afpeaicd  beftm  the  loe  period,  it  is  ia»po«ible  to  lay  anything 
iritt  regiiid  to  iti  place  of  esi^.  Bat.  if  we  do  not  sappoae  it 
to  date  so  far  back,  and  only  look  at  the  present  fauna,  I  incline 
to  the  belief  that  the  Aifhargut  of  our  Swiss  lakes  originate 
fion  those  inhabiting  snbterraneoos  waters.  When  they  reached 
the  lakes  they  acdinatiied  thcnuehrcs  at  depths  where  ibey 
feoad  die  dsriineat  nAdcatly  intense,  and  ia  ladi  a  tone^  all 
but  completely  dark,  where  they  found  the  necessary  conditions  for 
their  existence.  In  a  more  illumitutted  zone  they  could  not  liave 
escaped  from  their  enemies  so  easily  and  could  not  sustain  the  com- 
petition with  their  felhm-inhabitantsj,  which  poiwiMd  better  visual 
Ofiaaii  If  woconsidcr  the  greater  dlamuioas  attatoed  by  the 
forms  inhafaitiac caves,  it  seems  that  the  lake  species,  although 
living  in  vaster  bodici^  uf  water,  yet  find  themselves  in  conditions 
wUch  eic  less  favourable  to  thdr  defdopacM  and  asesUleriB^ 
as  it  were,  from  aUophy. 

Oair.iN  OF  THE  Fi.YiNG-powEK  OF  liEEs.— The  following 
loliresiing  experiments  made  with  bees,  by  Herr  DonholT,  are 
leoocded  ia  the  Ankwjur  AmatmU  u»d  JPhjfmh^  He  took 
soBw  bees  firoa  the  Uve,  Jait  m  dicf  csme  o«t  of  die  cntraaee 
hole,  and  placed  them  under  a  glaa  bell  at  a  temperature  of 
19*  C.  (66»  F.).  First  they  ran  hastily  up  and  down  the  sides  of 
the  glass  aad  0ew  about  in  the  jar.  Later  on  their  movements 
becease  leu  hasty,  aad  after  forty-five  aunulea  they  all  sat  quietly 
logeilier,  moved  slowly  and  clumsily.  They  were  no  longer  able 
toilyabonta  He  let  a  few  crawl  upon  a  pencil,  and  by  giving 
it  ajtrittluew  them  into  the  air ;  they  fell  down  perpendicularly 
vldMMt  giviag  a  bumming  sounds  Aa,  irithoot  nundag  their 
wiagib  Ho  lulled  aad  opened  oae  or  two  and  fooad  their 
hOBef^a^  CBtpty.  To  tbe  odien  be  then  gave  a  solution  of 
aagv*  aad  after  they  had  fed  for  about  3',  or  4  minutes  lie  ai;ain 
thmw  iwais  toto  the  air.  They  no  longer  fell  doimpcipeadicularly 
bat  a  Bule  fnthcr  ol^  and  also  BMved  tbdr  wiagit  A  adanie 
aflenmds  they  did  aot  All  down  at  all  but  flew  to  the  window ; 
they  had  become  the  saaw  lively  insects  as  before.  If  the  tem- 
perature is  under  19*  C.  they  lose  the  power  of  flying  even  sooner, 
and  «  longer  period  elapaes  beibce  it  retaias  after  thqr  are  lied 
OB  aagar-water.  Ia  higher  teaipaatnies  flw  power  fctuns 
sooner.  Herr  Donhoff  thinks  it  probable  "  that  the  bee  loses 
the  power  of  flying  because  it  does  not  possess  the  necessary 
iticngth  to  be  converted  into  muscular  action,  and  that  this 
suwgth  retains  to  its  lytteoa  bscaase  ia  sopK  it  fiads  tbe  aeccs* 
sary  vital  aoppoct.*' 

The  Birds  otCelibbs.— In  the  llBMk  session  of  the  German 
OfBithnlegjcal  Sodsty  Dr.  Rskhcnoir  gm  a  detailed  aeeooat 


of  the  birds  of  the  Island  of  Celebes.  Althoi^h  this  islaad  is 
classed  gcograjihically  with  Boiaeo,  Java,  and  Snaatra  la  the 
Sunda  group,  yet  its  fauna  is  almost  entirely  distinct  from  that 
of  the  other  islands  mentioned,  approaching  very  closely  to  the 
Australian  fauna.  Late  investigations  show  that  this  is  peculiarly 
tnw  of  the  onithokigy  of  Celebes,  aad  that  in  the  geographical 
dittitbatknef  safanaH  the  hiandaiusl  be  classed  wMiAmralla, 
New  Guinea,  &t,  and  not  with  the  other  mcmtiets  of  the  Sunda 
group.  The  speaker  exhibited  six  new  varieties  of  Ausualian 
CoHbris  lately  loand  ia  Celebes, 

iTAtiAW  PLtoCBNS  EQi^tDiC— Dr.  Fonyth  Major  (Flomwe) 
will  shortly  publish  a  work  embodying  the  results  of  hi-:  lonp  and 
diligent  researches  on  the  Italian  Pliocene  Equid.T  which  will 
form  a  very  vak:.-vble  contribution  to  the  evolutional  history  of 
the  Ilorst.  The  pwWif  IMWI  of  the  book— illustrated  wilhattBM- 
rous  finely  eMCated  pktes— is  being  prepared  by  the  SwitI 
PaL-ieontological  Society,  under  the  supervision  of  Prof.  K  ai- 
meyer.   A  short  resumi  of  some  parts  of  tlie  work  appeared 

DcvBLOPiCBNT  OF  ltou.incA.<— Dr.  PMhaid,  of  Saleai, 

Mass.,  writes  with  reference  to  Prof.  Lankestcr's  review  of  his 
work  entitled  "Life  Histories  of  .AniuiaU,  including  Man" 
(Nature,  voLxr.,  p.  271),  to  tbe  effect  that  on  p.  iiaof  tlie  work 
in  qocstioi^  and  also  on  p.  1 10,  Prof.  Laakestei's  naaw  is  died 
byUmastheaathoritf  Ibrtiheaseof  the  word  "trodMephnc;*' 
The  paper  in  which  Prof.  I.ankcster  proposes  the  term  "veligcr" 
is  quoted  on  p.  1 13.  This  he  considers  suflicicnt  reply  to  the 
reviewer's  statement  that  he  (Dr.  Packard)  does  not  ascribe^ 
either  the  tersss  "vcliger"  or  "  tn>chosphere,"  or  the  views 
caoBcelid  wilb  dwBk  of  which  be  aukes  ase,  to  their  aathor. 

Partbsnocekisis  in  a  Phanerucam.— Prof.  Kemer,  of 
Innsbruck  rejirints  from  the  "Sitzb.  >I.  r  k.  Akad.  der  Wissensch. 
SO  Wien "  an  account  of  a  remarkable  instance  of  partheno* 
(sacris  tai  a  lloweiiag  pibat  The  instaaee  Is  a  satall  Alpiae 
Cooiposite,  Antennaria  »lfm»^  a^native  of  the  high  Alps  and 
Arctic  region.  Like  some  other  allied  species  it  is  dioecious, 
and  the  male  ]  lants  arc  c\':cincly  scarce.  Prof.  Kemer  has 
never  seen  the  male  plant,  and  in  1874  cniiivaled  the  loaale 
phat  with  v«iy  gnat  can  hi  the  holaaie  gardsB  at  laarinlldc, 
excluding  apparently  all  possibility  of  foreign  impregnation 
either  by  this  or  any  allied  species.  The  plants  produced,  not- 
withstanding, a  number  of  seeds,  which  were  sown  the  following 
spring.  Six  of  these  seedlings  germinated,  bat  foor  out  of  these 
sboffly  peiMwd.  Tbe  two  ramahring  eacs  teaiM  autariiy, 

growiiig  as  htzUiantly  as  the  mother  plant,  and  showing  no  signs 
of  hybridisation.  It  ii  not  stated,  however,  whether  they  also 
flowered  and  produced  seed.  From  the  extreme  scarcity  uf  the 
male  plant,  Kemer  believes  that  the  seeds  arc  ordinarily  matured 

RxsmATloN  OF  Roots.— nam  recent  experiments  on  the 

respiration  of  roots  (the  plants  employed  being  ivy  and  veronica) 
M.M.  Deherain  and  Vesque  conclude  ( I )  That  oxygen  is  neces> 
sary  for  all  organs  of  plants  snd  that  for  the  life  of  a  plant  it  is 
not  sufficient  that  ils  air*porta  be  in  air ;  the  raols  BHWt  also  find 
oxygen  ia  the  atmosphcfe  of  the  grmmd  ia  which  tiiey  grow ; 
(3)  That  the  absorption  of  oxygen  sshich  la'r.cs  place  through 
the  roots  is  accompanied  with  only  a  slight  development  of  car- 
bonic  acid,  aO  that  the  roots  produce  a  partial  vacuum  in  vessds 
in  whadi  thcjase  contained  j  (j)  That  this  development  of  aw> 
boak  add  tidces  place  just  as  wdl  tin  an  atmosphere  wtthovt 

oxygen  as  in  one  which  contains  it ;  whence  may  be  inferred 
that  the  excreted  carbonic  add  does  not  come  from  superficial 
oxidation  of  sene  sdf-decoaiposipg  osfSBib  M  Amio  •  Kfalsr 
dicalatioBof  fucsiafhcpIaBt, 
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NOTES 

Fi  FTY-sKVF.N  candidates  for  the  Fellowship  of  the  Royal 
Society  have  oflTered  ihemielTCi  during  the  present  session. 
From  thoe  the  COttiwa  bam  atleeted  the  ioUowi^g  fifteen  to  be 
noonunended  to  tbe  Sodety  for  dectfaM  «t  the  aunal  mecdng 
on  June  7  next :— Prof.  James  IHwar,  M.A.  ;  Sir  Joseph  Fayrer, 
M.D.,  K.C.S.I.  ;  Rev.  Norm.^n  Macleod  Ferrers,  M..\.  ; 
'lliomu  Kicharii  Frascr,  M.D.  ;  Brian  Ilaughton  Ilodysoo, 
F.L.S.  i  John  W.  Judd,  F.C.S. ;  WUliam  CaraiichMl  M*lnt<Mb. 
M.D.  ;  Robert  M«L«eMati,  F.L.S.  ;  Pro£  John  WOlim Mdkt. 
Ph.D.  ;  IKnry  B.  MedUcott,  M.A.  ;  Ilcnry  Nottidge  Moselcy, 
M..\.,  Trof.  Osborne  Reynolds,  M.A.  j  William  Robcru, 
M  IX  ;  Pra£  JanM  Hmmmob,  LL.D. ;  PraC  WiUiui  Ttamer, 
M.n. 

The  scientific  men  selected  this  year  by  the  I'luvcrsities  of 
Edinburgh  and  GlMgnr  for  the  degpw  «f  LL.D.  are  wcU 
deserang  of  the  boaowi  Among  thow  on  whom  £dinlMii|h 
hu  conferred  It  an  Mr.  Gcocge  Gore,  F.R.S.,  Mr.  J.  B.  Liwes, 
the  well-known  scientific  agriculturist,  Dr.  Rcinhold  Rost,  prin. 
cipal  librarian  to  llie  India  OflBce,  and  Mr.  John  Wcstlakc, 
%C  Gk^w  has  given  her  degree  to  Prof.  Andrews,  F.R.S., 
ptiridait,  and  ProC  Allan  ThonioD,  pmidait-elect  of  the 
Britidt  AMOcbtfoB. 

TUE  Gwncil  of  the  Rofal  llicnMOOpical  Society  have  resolved 
totntitHtenkctafe  in  mno^of  <h«lat«  Prof.  John  Quekett, 
to  be  ddircred  fioa  time  to  ^ae  by  cniaent  nicroaoopists,  to 
whom  will  be  presented  tlit  '.'utkett  Medal  providrd  out 
of  the  Medal  Fund  collet  ted  sdhic  )'cars  since.  The  first  of 
these  lectures  will  be  delivered  in  the  theatre  of  King's  College 
on  May  a,  at  8  r.M.,  bj  Sir  John  Lubbock.  SaiLt  M.P.,  F.K.S., 
the  aabiact  taa« '*  Oa  Scne  Poiata  in  the  Awtany  of  Aatfc" 

Ml.  Wasd  Htnrr  slated  itt  the  Hone  efCoaamoiia  last  wedt 

diet  the  deductions  of  the  Astronomcr-Royal  with  rcspcL-t  to 
the  late  transit  of  Venus  will  be  ready  in  about  six  weeks,  but 
that  some  months  must  elapse  before  the  photoj;rapliic  records 
will  be  completed,  withoot  which  the  report  would  be  im- 
petttet. 

The  Paris  Academy  of  Sciences  held  its  anniversary  on  the  23rd 
iait,  Vtoc*Admind  Paris  beine  in  the  chair.  Only  one  national 
jitfae  was  awarded  this  year  to  M.  Darboox  for  n  aiemoir  on 
"Singular  Integrals,"  obtained  in  tlic  solution  of  the  differential 
equations  of  the  first  order.  Thib  work,  of  exccptiooal  excellence, 
wQI  be  published  in  "  Recneil  dcs  Savantt  Etrangcn"  at  the 
capease  of  the  Academy.  A  aamber  of  auaor  priies  were 
•warded  for  memoin  la  botany,  ehemlstry,  medidne,  &c 

But  the  larj;c-.',  number  of  rewards  wore  di'^tributeil  .tmongbt 
authors  of  works  already  published  and  uul  specially  wriiicn 
fat  eenpetiliaa  {  this  is  a  laudable  innovation.  The  fol- 
lowing an  some  of  the  awards  ^^Th«  prise  for  the  pro- 
gress of  the  applicatioB  of  steam  to  the  military  navy 
to  M.  Ledicu,  as  author  of  an  elementary  treatise  on 
"  Marine  Engines."  The  Poncclet  Prize  to  M.  Krctz,  an 
engineer  in  the  French  Civil  Service,  fur  his  publication  of 
Poaoclet's  works  on  "Mechaaics."  Tbe  Dclmoot  Prise  to  M. 
Rlbanwrnrt,  engineer  of  Poats  et  Chaamto,  for  his  geometrical 
disquisitions  on  tlie  tri-ortho{L;()[ial  system.  M.  Viollc  was  re- 
warded by  a  donation  of  iso/.  for  his  researches  on  the  heat 
generated  by  the  sun  ;  MM.  Vicaire  by  a  donation  of  40/.  each 
igg  aioiiiar  rests rchesi  The  Monthyon  Medal  to  M.  Melscas  for 
Usmcdiodef  woridagflMrcnry  ore*,  as  practised  at  Ydiia,  where 
working  men  have  been  effectually  pru'.ectcd  a^^ainii  t>;\ical  enj.i 
nations.  M.  Andri  took  one  prize  for  his  experiments  on  the  caiues 
of  the  "bladt  drop"  seen  by  some  obsoveis  of  the  transit  of 
Vcans  but  ccatny.  M.  Gnogaia  obtained  a  similar  reward 
Ibr  his  long  eoatianed  obsenrntkos  on  tourmaline  and  other 
ekctiical cll»qui*itieBs.    The  Caviar  prise  was  awarded toN. 


Fonqn^  tbe  celebrated  Santorin  and  £tna  explorer.  Ulif  • 
Filhol  and  Vefadne  obtained  one  prise  each  for  the  ex- 
cellent zoological  preparations  collected  at  St.  Pan!  and  sit 

Campbell  Islands  on  the  occasion  of  the  last  transit  of  Vcnirs. 
M.  Palisa,  director  of  the  Pola  Observatory,  obtained  the 
Lalaade  Medal  for  the  discovery  of  nine  small  planets  and 
the  ledlsceveiy  of  Mai%^  kst  fieai  i86t  to  18761  Tbe 

usual  number  of  iirires  have  been  proposed  for  1877  and  fol- 
lowijij;  >e.\ii.  A  jtru^^ramme  sLitinfj  the  conditions  will  l*e  sent 
to  any  person  writing  to  the  secretary  of  the  Academy  of 
Socaees.  No  limitation  of  natiooality  is  imposed,  and  tbe 
necessity  of  writiag  in  Freodi  or  Latia  is  pmctieally  abolidied, 

nt  k-i'.it  fui  5cvcr.al  of  the  pri/vs,  A  suni  of  a'lout  4,cxX3.'.  is  to  I'C 
liUUiaulcd  auiouijit  lliuty-cight  dilTereul  compelitors,  exclusive 
uf  the  Brcant  prize.  M.  Dumas  read  the  tiugt  td  hlM.  r'rt>g- 
niard,  two  naturalists  who  were  inllufatial  mcaibcrs  of  tbe 
Academy  of  Sdcaces,  and  whose  lives  were  leog  associated 

in  kindred  work.  'Dit-  (.minent  j  crvt-tu-il  sfLielaiy  ob'.aiticd 
one  of  the  greatest  succcssc;^  of  hu  whole  academical  career. 

The  address  was  a  BBsteipieee^  nrast  ceiefidly  wiitlea  and 

admirably  delivered. 

A  LECTURK  delivered  ui  Waiiiington  in  the  beginning  of 
April,  at  the  opening  of  the  summer  course  of  the  National 
Medical  C<dlq^  by  Dr.  £Uio«t  Couta,  the  well-kaown  oni- 
thologist,  has  attracted  some  attention  in  America  not  only  by 
Contra^-.',  with  similar  addresses,  liut  for  its  nioilc  of  treatment  and 
advanced  views  in  discussing  the  bearings  of  anatomical  sdenoe 
oa  the  qoestkm  of  Oe  or^gia  ef  .epedes  aad  ama^  plaee  ha 
nature. 

A  VERY  extensive  Llrutican  necropolis  has  been  discovered 
et  Moutelparo,  near  Ascoli-Pleeao  (Umbria).  An  enormous 
quantity  of  brooae,  iron,  mud  tcrra-cotta  objects  have  been  and 
are  being  found  in  the  grounds,  chiefly  consisting  of  helmetr, 
armillas,  collars,  buckles,  nails,  simrs,  bows,  rings,  lances, 
spears,  swords,  and  thouvauds  of  pcrfoiated  brunic  grains  or 
beads,  besides  numerous  oUjccts  of  amber,  glass,  shells,  and 
pottery,  all  of  which  are  likely  t9  be  secured  fay  the  Italian 
GovemaMnt  for  the  Florentine  Masenans. 

Tbs  Bradibri  Sdeatific  Association  emivtrsMum,  we  are 

glad  to  hear,  has  been  a  great  success,  o^  cr  1,600  persons  having 
visited  it  It  was  held  for  two  days—  Wednesday  and  Thurs- 
day, April  II  and  12 — and  the  members  were  ao  encouraged  by 
the  support  received,  that  they  continued  the  exhibition  onlil 
the  Saturday.  Over  100  mkrosoopes  were  shown  Bq>;htfy,  aad 
the  collective  display  of  physical  and  chemical  apparatus  has, 
we  believe,  not  been  equalled  in  the  north.  The  society  in- 
troduced a  novel  feature  in  the  management  uf  the  affair — ad* 
mitti^g  those  engaged  in  teaching  at  a  reduced  charge,  while 
dsMBstntioas  oa  various  subjects  took  place  each  eveaing, 
aooording  to  a  printed  time  table,  given  to  each  person  on 
entrance.  They  endeavoured  to  take  as  iheu  model  the  Luaa 
Collection  at  South  Kcuski^Iijii.  This  enterprising  society  have 
demonstrated  the  immense  educational  value  which  a  collection 
of  seientilic  iastraaients  oiust  have,  If  aceompanied  by  proper 

ex','l;:i-'.r:nn.  Thef  aiC  SO  satisflevt  \v:th  tlir-  success,  that  thl^ 
wtii  attempt  things  OB  a  BUtch  larger  scale  in  the  future. 

It  was  awnoanced  at  tfie  last  meeting  ef  the  Paris  Geo* 

graphical  Society  that  the  expedition  organiicd  to  investigate 
tbe  possibility  of  cutting  a  channel  throngh  tbe  Isthmtu  of 
Daiisa  hae  pmwd  a  idhwab 

Tw  ii  Prussian  officers  have  arrived  in  Paris  for  the  purpose 
of  determining  telegrmphically  the  longitude  of  Berlin.  Two 
Freadi  offieen  have  been  dcspatdied  to  Ikrlin  in  order  to  cany 
ontsiaiifairepcntiaas.  The  appantas  to  be  used  ia  fkiis  have 
beea  hicated  at  UoatMHii  aader  the  enperjateadeace  af  It. 
Muochet  and  the  Buieaa  des  Loagitndcs.  The  ultimate  aim  of 
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the  openitlaa  ia  to  oomiect  the  Ficnch  trigonaiiKliicd  trim* 

gulation  with  the  sysitm  of  the  Geodesical  Intemntional  Asso- 
datioo,  which  is  coveting  Almost  the  whole  of  Europe. 

Ws  KoentlyuiiionNCd  that  Mr.  SidAd,  of  OeCliata-Sodety 

of  Natural  Science,  had  detected  Radiolarians  in  Carboniferous 
limestone.  At  a  raeeting  of  the  Society  lately  it  was  announced 
that  another  member  of  the  Society  (Mr,  Shrabaole,  F.G.S.) 
bid  diaoTeccd  both  FotMXtinUen  and.IUdiolamiu  in  the  cfaalk 
of  Hm  Mbitft  Wolei  bMder. 

Kk.  Giom»  Clon,  of  Cheiter,  a  member  of  the  Chester 
Nattual  Science  Society,  aodcooduetor  add  teacher  of  the  classes 
formed  in  that  city  under  the  anspices  of  the  Government  Science 
and  Art  Department,  died  on  the  l6th  irist.  at  the  early  age  of 
Int/.  Ai  an  able  scientific  man  of  genial  dicposition  and 
kindly  AmUiV  Ua  IM  ii  dqplond  I7  •  luge  cfads  of  fekads. 

The  Agricultural  Society  of  France  iii  building  a  large  hotel 
in  the  Kne  de  Mkrhiiar  at  YtoM,  which  will  bo  fitted  with 
Of  eiy  unwoienco  formeetiaca  and  kctnia,  iadndfaw  mnnun 

and  libtaries.  The  expenses  are  defrayed  by  a  benefactor  who 
has  taken  cSeclual  measures  to  conceal  his  name.  The  cost  will 
be  num  than  20^000/. 

Til  K  Society  uf  Alt!  aic'pre]>ared  to  oflGer' prizes  of  S^tif't 
and  2/.  respcctiTelj,  and  caitificatet,  for  proficiency  in  qualitetfre 
Uow|ripeMnl]nlt.  "Ae  coaiwIitioB  is  open  to  any  penoo,  but 
as  it  ia  intended  prindpalty  for  those  interested  m  the  mining 
industries  of  Devon  and  Cornwall,  the  examination  will  be  held 
ill  the  centre  of  the  mining  (iistrict?;.  The  arrangements  will  be 
in  the  hands  of  the  commillee  of  the  Miners'  Association,  and 
ialendfaig  canfldatei  iheidd  appi^  to  flw  honsiaiy  secntaiy  of 
the  Association,  Mr.  J.  H.  Collins,  Lemon  Street,  Tmro.  The 
examination  wiU  be  held  at  Redruth,  fimn  S  to  9  ''•^i  00 
I^Kiday.JnaeS,  i8j7. 

The  snbject  of  the  Rhtnd  Lectures  on  Archxoloj^y  in  connec- 
tion with  the  Society  of  An'.iquaries  of  Scotland  this  year  ix  : — 
"  Do  we  possess  the  means  of  detenninhig  scientitically  the  con- 
dition of  primeval  nun  and  his  age  on  the  earth?"  Thelectures, 
six  in  annaber,  eomaenoed  yesterday,  the  ketsrer  being  Dr. 
Althnr  Mitchell. 

At  fow  o'dodc  on  Monday  noniag  a  sharp  shock  of  an 
authqnake  was  Alt  at  Obaa.    The  notion  was  aadnlatory, 

Mcompanicd  by  .1  rumbling  nob^c,  and  terminating  in  a  sort  of 
jerk.  The  motion  did  not  last  above  six  seconds.  Furniture 
and  articles  of  hoosefaold  use  were  jerked  upwards,  and  pieces 
of  cvockoy  wen  thcowa  from  the  shelves.  A  lighter  shads  was 
Mt  hi  the  Island  of  Kerrera  hat  week,  and  a  ahoct  than  i«o  a 
ihocle  wai  Mt  ia  Tcbawaoiy,  Idaadof  MolL 

At  the  finit  meeting  for  the  year  of  the  West  Riding  Geolot^ical 
and  Polytechnic  Society  held  at  Ripon  on  April  4,  the  M.arr)uis 
of  Ripon  j;avc  an  »lidrc^s  on  ^  ;iciuit".c  pursuits  and  their  result*. 
He  advocated  thoroughness  in  all  such  work,  and  urged  his 
bearers  not  to  accept  facts  witliont  complete  invettigiatioa,  aor 
yet  stubbornly  to  reject  &cts  becaine  tiiqr  did  BOt  aecoid  wtdi 
their  oarn  precoaodved  ideaa, 

VHVm  ;tbe  tide  of  "Gfaueppe  de  Notaris,  son  Vfta  e  aaa 

Opcrc,"  an  interoling  sketch  of  the  life  nf  tliis  cniinLiii  botanist, 
who  died  in  January  last,  i&  published,  rcpnntcd  from  the 
columns  o(  the  Roman  joanal,  the  Opinione.  De  Notaris  was 
a  aiaHber  of  a  noble  but  poor  Italian  family,  and  was  bom  at 
Milan  in  180$.  Brought  up  to  the  medical  profesdoo,  he  early 
devoted  himself  to  the  study  of  1  i.tr.uy,  ;;nii  filled  botanical 
chairs  succe&sivdy  at  Milan,  Turin,  Genoa,  and  Kuinc.  Ilis 
labours  were  directed  aiaialy  to  the  and  the  piin- 

dpias  of  the  chuiificaliaa  of  cifpmawii  tqMciaUy  of  laaiiat, 
iairiridhbiaaanfecala  acicaae  aic  wypcit  and  UapabliGa* 


tlons  very  munerons.   Until  the  hat  few  yean  Us  hbooft  ic- 

ceivcd  Init  little  rernpni^ion  by  the  St.itc,  and  the  publication  of 
their  results  was  frequently  interrupted  by  his  poverty  ;  but  the 
Mnnfeipality  of  Genoa  did  itself  immortal  honour  by  publishing 
at  ita  expenae  bh  important  "  EpUogo  delh  Briologia  italiana.'' 
In  187a  de  Notaria  waa  dc^ed  a  fareign  membar  of  tba 
Linnean  Society  of  London. 

Thb  Mathematical  and  Fliyrieal  Soctioas  of  the  Rnuiaa 
Geographical  Sodety  discBsaed  at  a  recent  meeting  a  adieme 

for  the  thorough  exploration  of  the  Lower  .•\nf;ara  outflow 
of  Lake  Baikal,  the  pecuniary  means  for  the  purpose  being 
oiTered  by  M.  Sibiiyaltof.  The  navigability  uf  this  important 
water^ommnakatian  would  be  the  principal  problem  to  be 
solved  fay  the  apkm.  At  tba  aama  maadag  M.  V<4eikoir 
described  the  reaalti  of  Us  meteondogical  travds  to  BiMah 
India. 

Sons  Striking  ezperimenta  bav«  been  latdy  made  by  M. 

Daubrcc,  on  the  [ihjsic.ll  and  mcchanii  a!  action  of  s'rongly- 
compressed  incandescent  gas  arising  from  comLustiun  ol  powder. 
In  one  case  a  thin  steel  plate  (23  sq.  ctm.  surface),  rolled  up,  was 
inclosed  in  tlie  dumber  aloog  with  13  grm.  of  powder,  wiiich  waa 
bad  by  dectridty.  The  ated  was  completely  fnaed,  and  ttaot* 
fionned  into  an  in;;r)t  curiously  twisted  and  swollen,  rcs^cmbling 
the  ferruginous  skeleton  of  some  meteoric  irons.  A  good  deal 
of  the  iron  had  passed  into  the  state  of  siilphafc^  And  as  a 
fine  poarder.  These  remarkable  chaagH  mnat  bava  oecaned  in 
a  fnicdon  of  a  second.   In  aootber  serisa  of  experiments  the 

g,ise5  formed  had  op['nrti;nity  of  esC^S  bya  small  orifice  in  the 
tide  of  a  hollow  cyluidiical  code  (with  conical  top)  adapted  and 
screwed  into  the  chamber.  Here  the  hot  particles  of  gai  fused 
and  carried  off  the  Steel  ia  the  state  of  fine  powder,  which  was 
sulphurised  immedhtdy.  Tb«  code  waa  pot  conaiderBlity  oat  of 
shape,  deep  sinuous  furrows  being  made  in  its  sutface,  and  la 
one  case  reaching  the  central  cavity  so  as  to  make  a  second 
orifice,  while  the  terminal  cone  wholly  disappeared.  An  abun< 
dant  metallic  dust,  incandescent,  was  projected  into  the  atmo* 
sphere.  Analogous  phenomena  probably  occar  in  voice noci^ 
mcteorito^  &c 

Qua  leaden  will  remember  the  aaaonaceaieat  oaade  byai 
some  time  ago  of  die  shipment  of  a  eoodgnmeat  of  wfaite-fish 

eggs,  furnished  by  the  United  States  Fish  Commission,  to  Wel- 
lington, New  Zealand.  We  are  happy  to  state  thai,  as  the  result 
of  this  action,  a  report  has  been  received  of  the  safe  arrival  of 
these  ^ggs  at  Wellington  in  good  condition.  The  young  fish  at 
the  cad  of  five  days  from  the  time  of  batdiing,  were  tb«ee> 
quarters  of  an  inch  long,  voy  tnnsparent,  with  bc^glit  ydlow 
eyca,  and  very  Uvdy,  appanat^  doing  wcU. 

AccoMiiNO  to  a  recent  Aastrtaa  ceaaas  it  appean  that  the 

[lertentagc  of  cretin:  m  ranges  from  a  small  figure  up  to  as  high 
as  forty  in  the  ditTcrent  districts  of  the  Alpine  parts  of  the  em- 
pire. I'he  proportion  to  every  tea  thousand  inhabitants  i.s,  in 
the  Salzburg  district,  40;  in  Upper  Aostiia,  18*3  j  in  Styri% 
17  ;  in  Sileda,  10 }  in  Tyrol,  7'6,  ftc. 

Thb  hut  number  of  dw/«ier/(a  of  ti.e  Ku^  1:10  Geographical 
Society  coataini  some  extracta  from  the  journal  kept  try  Or. 
MUdncbo  Maday  during  his  cralse  in  Weitcm  Micronesh, 

from  March  to  June,  1S76.  In  the  early  part  of  ^Lirch,  after 
visiting  the  Island  of  Geby,  lying  under  the  equator,  Dr. 
Maclay,  about  the  end  of  .March,  passed  by  Auropic  I:>land, 
the  inhabttaats  of  wliich  Ite  dcsciibes  «•  not  very  darl^  with 
thick  curly  luir.  Tbcnee  be  proceeded  to  Mogemos,  or  Mac- 
keczic  Island,  Woap  Island,  ajid  others,  on  lub  way  to  the 
Pelew  Archipelago,  where  he  stayed  about  two  wecki,  studying 
very  interesting  spedmens  of  the  "picture-writinij"  and  folk- 
lore; The  shameful  exportation  of  the  inhabitants  liy  whites^ 
which  ha  had  opportunity  of  y/Hattaiag  daifaig  hb  craise^  will 
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1)C  the  subject  of  a  spcckl  report.  From  the  Pek-w  Islands  the 
indefatigable  traveller  proceeded  to  the  southern  and  then  to  the 
BOCdwni  sliore  of  Admiralty  Island,  noticing  the  remarkable 
pngpathow  devdopinent  of  lh«  Ueboaiaa  oatim  of  this 
bland,  h  well  u  tfioae  of  the  iabuid  Agomea,  of  fhe  Hetnnite 
Archipelago.  ,'\ftcr  a  short  viiit  to  the  N'inif;o  Ulan-U,  Dr. 
Maday  returned  to  the  shore  bearing  his  name,  the  natives  of 
which  received  him  very  kindly.  He  built  a  house  for  himself, 
when  he  Intended  to  leaaiiif  fnmmg  his  authrapdegical 
fMcawhe*. 

Tat  youmal  of  Fotfitry  iUj.:'  i  siatet  Management  is  the  tide 
of  •  aew  ihiUiDg  moBtUy,  which  will  appear  on  May,  i  pub* 
lidied  by  Menn.  J.  and  W.  Rider,  of  Baithohmw  Goae^  E.C 
It  will  be  devoted  to  thetateieata  of  Arboriculiure  in  its  scien- 
tific, ptactical,  asd  cceaoimie  aspeetj,  asd  will  give  a  large 
paMioB  of  ilt  apace  to  nalten  ^pettabdng  to  the  {caenl  nei> 
;  of  eataUs. 


where 


F  =  height  of  water. 

s  —  hour-anjjle  of  sun. 


Ws  havtt  reoeived  through  Mr.  Tucker,  fiom  Mr.  J.  M. 
Wilson,  RnghTi  tw>  gtihuw  towuds  the  G«nu  Menoiial 

Fund. 

Thk  inventor  of  the  new  electric  seismograph  referred  to 
last  week  ia  oet  Father  Seedi,  hot  FaOcr  CeMhl,  of  the  Scnolc 
pie  at  Florence. 

The  additions  to  the  Zoological  Society's  Gardens  duiiiig  the 
paat  week  include  a  Rosa  Deer  (Ort  im  rw/a)  from  Jav.-i,  prc- 
sented  hf  Mr.  A.  A.  Ftaier.  F.Z.S.  ;  a  Day  Banlioo  Rat 
\Rhhmyt  ttuHm)  tnm  India, pnaeDted  by  .Mr.  J.  Wood  Mason  ; 
a  Homed  Lizard  {rhtyiiMcmn  co>  nulum)  fn  in  Texas,  |  resented 
by  Mr,  T.  Clover  ;  a  Biown  Munkey  (Miuiuus  o'unmus)  from 
Anan,  deposited;  •  Dcncraran  Code  of  the  Rock  (RufUM 
troua)  from  Dcmetan,  puchaMd ;  two  Chiachillas  {CkimcAHln 
Umigtia),  bom  hi  iht  GavdcK 


SOCIETIES  AND  ACADEMIES 

LoNr>us 

Royal  Society,  March  15. — "On  the  Tides  of  the  Arctic 
Seal.— Part  VII.  Tides  of  Port  Kennedy,  in  Ktllot  .Strait." 
(Final  Discussion.)  By  the  Rev.  Samuel  Haughton,  M.D. 
Dublin,  D.C.L.  Oxon.,  F.R.S.,  Fellow  of  Trinity  College, 
Dublin. 

The  tidal  observations  at  Port  Kennedy  were  made  hourly  for 
twentv-three  days  ;  and  in  niy  former  ducussion  of  these  tides 
(Part  VI.)  I  uM:d  only  the  otiaenntiana  made  in  the  neighbour- 
hood of  H.  W.  and  L  W.,  obtaining  the  fbUmring  lenlta  for 
the  tidal  coefTicieiits  : — 


Diurnal  Ttde^ 
S  =  3V4  inchM, 

M  -  20  9  inches. 
im  -=  Ob  33»  S. 


Stmiuiurnal  'J'lJe, 

S  »  fioinchci. 

i.  =  ,t 

M  =  l7'o  inches. 
tm  =  -  o''  12"'. 


Ia  the  pment  discussion  I  have  cmploytd  all  the  hourly  ob- 
Mgndm  Bade  duing  thatwc&t]r<hiceday%  and  have  obtained 
the  fnOowaK  reralts 


Diurnal  TUe.  Semuliumal  TiJe. 

S  =  36-4  inches.  S  —    5-9  inches. 

=  3i>  z"'.  I,  ~-  af-  48"". 

M  —  18  5  inches.  M  =  15-5  inches. 

A,*  -J* 48-.  »«.=  6fcar. 

The  pitaent  more  complete  diaeutioa  fuUy  confirms  the 
indt  hifen  obtained  by  me^  lespectnig  the  great  magpitude  of 
die  iohrdianal  tide  at  thia  statliDO,  and  also  shows  a  satiifac- 
anecBcnk  in  the  other  coelhctesta  olMaliied  fiMU  H.  W, 
and  LTW.  uiiauittioos  only. 

The  method  employed  in  th:  present  paper  is  based  OS 
Fouiet^TheotcB,  by  which  the  height  of  tide  iseaptONd  at 
fitUowBi— 

■f  A|COBf4-AiOoaSf<i-  Ac, 

F  s  A« 

•I-  Bttin/    B,coa2r  4-  ftc, 


The  coeificienls  Ag,  A^,  Aj,  Bj,  &&,  being  found  by  well, 
k  non-n  formal*^  tbqr  are  again  acpnaicd,  by  Fowier'a  Thaotem, 

as  follows  :— 

•A.»«, 

•I-  ^i^nw  +  2M, 

Ihiwtgh  all  in  dnagn  kk  *  fattdl^ndthe 
aracalcabtediBni'  " 
The  known  theowtfcal 
dhmal  tides,  ezpicaaal  i 
and  aduv  lirar*aagi^  aBe^now  wwated^iate 

intu  simple  fimetiooa  of  t  and  si.  Thoe  eiqiauiaaB  ai« 
compared,  term  \n  term,  wHh  dw  toma  of  the  tUal 
found  to  xumn  »  Fwier'a  Theon— ^^aad  the  tnal 
lolar  tial  ooeffieicnta  iT^'"'^»*f^  oot  with  case. 

Although  the  abort  period  of  observation  at  Fott  Kennedy 
(23  days)  rsoden  this  method  of  diacnsnon  not  much  more 
valiwbb  than  the  uoal  method  of  H.  W.  and  L  \v.  observa- 
tions, 1  haw  devdoped  it  at  leogth  in  the  hope  of  applying  the 
method  to  rooie  oottplcte  atfies  of  Afctie  tirna^  wliich  I  nope 
shortly  to  lay  before  the  Royal  Society. 

March  22. — "On  Friction  between  Surfaces  moving  at  Low 
.Speeds,"  by  Flecming  Jenkin,  F.R.SS.  L.  and  E..  Professor  of 
Lnj;ineeiiny  in  the  Univeriity  of  Kdinbur^h,  and  T.  A.  l  .win},'. 

The  common  belief  rej^arding  friction,  which  ii  Ixscd  on  the 
rescaiches  of  Coulomb  anil  Morin,  is  ili.i;  l>ct»ecn  surfacts  in 
motion  the  friction  is  itulcpindcnt  of  the  velocity,  but  that  the 
force  required  to  start  the  sliding  is  (in  some  cases  at  least) 
greater  than  tin-  force  required  to  overcome  fricti'>n  diirinj; 
motion  ;  in  other  wcirds,  the  static  coefficient  is  u^u.illy  con- 
»i<k'red  to  Ik  t;rcnicr  than  the  kinetic  It  occuired  to  the 
authors  that  there  might  [xissihly  be  continuity  between  tlie  [ao 
kinds  of  friction,  instead  of  an  abrupt  change  at  the  iiu-'ant 
111  which  motion  bCf^ir.s.  Wc  shoukl  thus  expect  that  when  the 
rcl.itive  motiun  of  the  smfai  i  i  1,^  ve  ry  slow  there  will  be  a  gra- 
dual incre;'.-.!.' Ill  itictn  in  as  the  vrlocity  ■lirainishes.  Whether  any 
such  incrrnsc  t.ikcs  plncr  at  v.-r>'  luw  speed  is  left  an  open  question 
by  the  expciiiii!  nti  cf  (  i  iilianb  and  .Morin,  who«e  methods  did 
tint  cnalile  (itluirc  r^)e,^^arc^Knt-^  "f  the  friction  to  be  m.ule  when 
the  •.{.'.. icity  was  t \cet  i! iii;;ly  smil  1.  1  oe  authors  have  succeeded 
in  me.isuiiii^  the  iriction  l>etwcen  surfaces  moving  with  as  low  a 
velocity  as  one  five-thousandth  of  a  foat  per  sec  ml,  and  have 
found  that  in  certain  cises  there  is  decided  nicre.i.e  in  the  co- 
efficient of  friction  as  the  velocity  ■linimi  lies. 

The  surfaces  examined  were  -.leij  on  ••ttei,  steel  (in  brnss,  steel 
on  agate,  steel  on  beech,  and  s'.eel  mi  i;[eiiihc.irt  -in  ea.:ti  c.ise 
under  the  three  conditions,  dry,  oiled,  and  wet  witli  water.  In 
the  cases  ttecl  on  beech  oiled  or  wet  with  water,  and  steel  on 
grccnheart  oiltd  ur  wet  wirh  water,  the  coclTicient  of  friction 
incrca.sed  as  the  ■.  clijcty  i_'.iin!i;iihcd  between  the  twi)  limits 
given  abuve,  the  iocreabC  amuuntmg  to  about  twenty  per  cent, 
of  the  lower  value.  It  ajificired  that  at  the  higher  haiit  of 
velocity  there  was  little  further  Icmiency  to  chan,;e  in  the  CO. 
e;:i^icii(,  but  it  is  i:n|iij--,;l  le  to  s-iy  how  much  additional  change 
ran;h"  take  i'li\.c  between  the  lower  limit  of  the  velocity  and  t;ie 
highei .  In  ilic  case  of  steel  on  agate  wet  with  water  there  was  a 
simdar  but  much  lesi  marked  increase  of  friction  as  the  velocity 
decreased.  And  in  the  case  of  steel  on  steel  oiled  there  was  a 
slight  and  joniewhat  uncertain  change  of  the  opposite  character, 
that  is,  a  decieasc  of  the  IriLiiun  as  the  velocity  decreased. 
This  ca-.c,  however,  would  require  further  examination.  In  all 
other  cases  the  friction  seemed  to  be  perfectly  constant  aiid  inde- 
pendent of  the  velocity.  Out  of  all  the  scl.s  of  circumslanees 
investigated,  the  only  ones  in  which  ilu  re  uas  a  large  difference 
between  the  static  and  kinetic  values  oi  the  oocfhcient  of  friction 
were  those  in  which  a  decided  i:u:rcase  was  observed  in  the 
kinetic  value  on  the  speed  decreased.  This  result  renders  it 
exceedingly  probable  that  CheR  ia  CDOtiwii^ bttmM  the  two 
lunds  of  frictioa. 

Lihoean  Bedety,  April  5.— Pra£  Allmano,  F.R.S.,  pre- 
sident, in  the  chair. — Capt.  Chiouno,  R.N.,  the  Rev.  J.  Con- 
stable, and  Prof.  Livcrsidge.  of  Sydney,  N.S.W.,  were  elected 
Fellows  of  the  Society. — In  acknowledging  a  donation  from  the 
author  (If  n  H.  J.  Elwes),  of  the  first  part  folio,  "  Monograph  of 
the  Genoa  liUwn,"  the.  President  CM^ratalated  the  Society  on 
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ttclMftof  QiikndMmeiNMk  bf  theiitii«teeDeTgr  of  one  of 
it*  wbaifc— Sir  Chati  StridEfaoi'l  miUled  a  specimen  of 
CMmnw  apuSam  obtataed  fnm  Gnhaautoim,  Sotth  Abioi, 
bat  wUdi  ihowj  plut  hitherto  hu  nidr  bin  mmb  it  llomr  in 
BrfMio.— A  paper  on  (cnu  collected  bf  liin  Gilfin  in  the  biie> 
ilor  of  Madagascv,  WIS  read  by  Mr.  J.  (B.  Bikar.  Some  wven* 
tea  ate  new  ant  of  150  ipceiai^  n  fur  pcoportiiML  end  evidence 
'  of  an  unmpwted  liduaia  bi  nia  depertneet  of  the  Madagascar 
flof*.— The  Seoflttvy  amonnced  &  paper  on  tte  ficdMnUer 
abpe  of  die  Gaoe  of  Good  Hope,  bv  Ftof.  ItaiaaA :  fhsbmif 
of  n  technical  cbaiacler,  and  h»  Latm,  waa  tahcn  aa  lead.— Mr. 
R.  CoDetl^  of  Chiistiaida,  then  nod  •  eonmanieatkm  on 
Myoda Itmmm^'Viwmif*  Ml obtWMttona 00 the habiu and 
economy  of  die  Tdfmnibn  had  eaUnded  over  levefsl  year*,  and 
in  1876  ho  hnl  pdUiAed  dieae  hi  NyL  Ma§,  f.  /Mmrvii. 
Bet  his  attention  had  tatdy  been  eallcd  to  ICr.  CratdA  ooatri- 
bntions  m  the  LInaean  y our  mat,  andaa  in  nMnypaitknkialie 
diflered  from  that  anthor,  the  present  notice  nMHtad.  The  aam> 
ber  of  young  at  a  Irfith  vary  nont  duee  to  c^ti  and  two  sets 
are  annaally  produced.  Mr.  Colictt  regarda  tteir  wandering  as 
a  necetsarr  consequence  of  their  tempocaiify  aliOBg  vitality, 
together  with  an  inherent  migratory  instinct.  The  tendency  at 
intervals  to  appear  in  unnsaalfy  bane  munbets  is  not  oonfioed  to 
the  genus,  but  is  common  to  all  the  spedes  of  the  snb'famfly 
ArvicoliDse.  The  majority  of  the  waxtderers  are  young,  and  in  one 
instance  obeerved,  bv  himself,  were  chiefly  males.  The  migration 
closes  with  the  death  of  the  individual',  generally  brought  about 
by  an  epizootic  disease,  the  result  of  over  population  ;  ttyp  Acr.wtt 
the  masses  the  higher  the  rate  of  mortality.  The  bare  patch  on 
the  rump  considered  by  Mr.  Crotch  to  be  due  to  the  habit  of  pro- 
tecting themselves  against  stones  in  reusting  attack,  Mr.  Collett 
states  is  <.\\\c  to  a  skin  disease.  He  however,  supports  Ifr. 
Crotch's  statement  as  to  the  number  of  winged  and  ionr-footcd 
enemies  wKicli  devour  the  Lemming,  and  also  that  domestic 
cat'.lc  and  ttiii-leer  destroy  tliera.  Their  occasional  enormous 
increase  in  numliers  he  holds  to  be  owing  to  periodic  prolific 
yean,  tlic  facility  of  rearing;  their  young,  and  the  early  pro- 
creative  faculty  of  the  litter.  I 'arallelinstances  among  other  groups 
of  animals,  fur  iiutaticc  uriu8u:il  s-varmsof  butterflies  and  locusts 
arc  well  known,  tiiough  a:»  tu  ihe  true  reason  of  such  departurts 
in  nuiui  cr,  &c.,  much  is  only  D  :je;iura!.  Coincidently  with 
the  notable  years  of  the  Lemming;  migrations,  the  increase  above 
the  normal  number  of  rat5,  mice,  shrews,  and  even  the  grouse 
tribe,  have  bctn  rcci  rlcd.  Mr.  t  olletl  afTirms  that  the  Lemmings 
travel  thictly  in  the  direction  of  ilic  valleys,  and  not  constantly 
due  west  as  has  l>ccn  asscrlci!  ;  their  j^rcat  inavements  are  chiclly 
nocturn:iL  He  is  incline<l  to  i|Ucs!.<jn  Mr.  Crotch's  notion  uf  here- 
ditary scaitli  for  a  "  .Miocene  .-Vtl.iiiti^,"  and  rather  is  o:  opiiuon 
that  in  accounting;  for  the  petiodiul  excess  of  muliiplit.itio:i  .mi 
migratory  iropolsc  a  pliyksological  ncccssiiy  impels  tl.'jui  ;  the 
nature  of  this  IS  at  present  beyuri.J  .vcr  :u  t  xijl.iin  r.i;iL;i;.illy. 

— A  further  contribution  to  the  naiiual  luticry  ot  wmc,  by  Trof. 
Kolleston,  was  read  in  abstract,  this  pajM  forni  n^'  an  a;ii  uiuiii 
to  that  previously  brought  under  the  notice  ■il  the  -•Mjcicty.  i  he 
additional  information  is  in  the  main  Cinifinnatory  of  the  views 
already  expressed,  but  sever.il  inii>ortaiit  l.icts  relative  to  the 
Btriijin^  of  the  young  of  Stis  dUUusis  and  .S'.  ;  i-rrim  ius  according 
to  I)r.  A.  1!.  Meyer,  with  information  from  others,  necess-^rily 
causes  a  mcKiification  in  former  cmclu-sions. — On  South  Ai'ncan 
Itepaticc  (Liverworts),  by  Mr.  \V.  Miltcn,  and  on  new  Irish 
Lichens,  by  llic  Rtv.  W.  A.  I  ,i.!.;h|i  m,  were  two  technical 
papers  ttie  titles  only  of  which  were  read  by  the  Secretary. 

Royal  Astronomical  Bodoty,  Apnl  13,  Dr.  Huggins, 
F.K.S.,  president,  ia  thetMr^-iosd  I<hidi»y  icnd  a  paper  on 
the  diurnal  parallax  of  Jnno  obaenpod  nt  Uannibll  in  12^74  with 
the  beliometer,  which  (rejecthig  one  diacoidaat  observation)  gave 
a  value  of  8"82  for  the  solar  paraliax.— Mr.  G91  read  a  paper 
on  the  proposed  expedition  to  observe  the  appcoacUng  oppo< 
sii^of^Man.  Observatiotts  can  be  made  duriag  ^  vraws. 
At  the  Island  of  Ascension  the  geometrical  conditions  are  about 
•s  favourable  as  posuble ;  and  wliat  is  of  great  importance,  the 
meteorological  conditions  are  no  less  so,  the  range  of  toaspe* 
rature  between  6  P.-M.  and  6  A.  M  being  only  tWO  or  tmce 
degrees.  None  of  the  stars  o(  comparison  are  of  less  than  the 
eighth  magnitude,  and  iliey  are  selected  so  sa  to  determine  the 
position  of  the  pbmet  in  right  asoensioo  as  accurately  a»  pOHii* 
ble.  Mr.  Gill  proposes  also  to  ofaeerve  the  oppositiOMor  the 
minor  planets  Ariadne,  Iris,  and  Melpomene.  That  of  Ariadne 
occurs  ten  days  earlier  than  Mats.  Its  dcdinatioB  wM  be  1^° 
Melpoaaeno  hat  a*,  north  dcdinatioa— Mr.  Ghciitie 


explained  the  pdMiola  of  Ua  neir  fbnn  of  spectroscope,  it 
depends  on  the  loot  tbat  the  hslf  of  an  isosceles  prism,  cut  per- 
podicular  to  the  baa&  magnifies  the  angle  between  two  incident 
pencils,  by  virtue  of  ate  oblique  emergence  By  using  a  com- 
poondprianocaipeaedof  n  half  psinn  of  Jhit  widinpiisaioi 
crown  cemented  to  dw  obU^pe  fics^  to  ootrsct  die 
the  magnifyin;;  effect  n^gbt  DO  ioenaaed  to  ten  oc  fifteen  tie 
By  turning  the  half-prism  aboat  lia  csnlie  dtHemat  paila  of  the 
wonid  lie  faraoght  into  tho  field  without  any  movement 
nring  tdeaoope.  Widi  two  half-prisms  the  dispersion 
of  IcnoidiBaiycomponad  prisms  has  Ixcn  oblaiasd,  aad  with 
better  definitkm  ;  for  with  ten  prisms  the  errors  of  fortr  sariaces 
are  accumulated.  When  t  ie  breadth  of  the  lines  is  diminished 
by  narrowing  the  slit,  the  spectrum  is  still  far  brighter  than  in 
the  other  form,  for  the  Iocs  by  absorption  is  enormous,  amounting 
to  50  per  cent  for  three  or  four  incnes  of  ghu.s,  and  in  the  large 
Greenwich  spectroscope  only  part  of  the  incident  lk£t 
reaches  the  eye.  Mr.  Bidder,  Lord  Lindsay,  and  Mr.  GUI 
offered  some  criticisms,  and  Mr.  Christie  replied,  showiag  that 
he  had  anticipated  all  the  objections  offered. — Prof.  Piitcfaard 
read  a  paper  on  the  oomeU  of  '1877.  The  recent  dearth  of 
comets  be  attributed  to  the  probable  sleepiness  of  seekeia.  Two 
had  been  obsetved  at  Oxforo,  aad  the  elements  and  an  ephemeris 
of  Winaedce's  calculated.  They  had  made  obfcrvations  on  April 
7  and  II,  which  were  combined  with  Prof.  Winnecke's  of  the 
Sb.  in  making  the  calculations.— Prof.  Pritchard  also  read  a 
paper  0:1  a  mechanical  solution  of  Kepler's  problem. — Mr.  J. 
W.  L.  (Uaisher  read  a  paper  on  an  elliptic-function  solution  of 
Kepler's  problem. — The  Rev.  S.  J.  Perry  described  how 
neither  he  nor  his  assistants  could  see  Vulcan. — Lord  Lindsay 
stated  that  M.  Leveirier  thought  it  WOdld  bo  tUllsiS  tO  loolt  Mr 
Vulcan  for  the  next  six  years. 

Mathematical  Society,  April  12.— Lord  Rayleigh,  F.R.S.t 
pr«sideat|  in  tlw  diair. — Mr.  C.  Pendlebury  was  elected  a  mem* 
ber.— Tw  MlowiQg  communications  were  made  :—0.i  Hesse^ 
ternary  operator  and  applications,  by  Mr.  J.  J.  Walker. — 
Geometrical  illustration  of^  a  theorem  relating  to  an  irrational 
function  of  an  imaginary  variable,  and  on  the  general  differential 

equation  +  =  o,  where  X,  V  arc  the  same  quartic  func- 
tions of. i,  v,  respectively,  by  Prof.  Cayley,  F.  R.  S.  (I'lots.  .Stn.lli 
and  Ilcnrici  touk  part  in  a  dibCj-sion  on  thes.e  |'A;ilt^^,  the  (ormcr 
making  reiiiirks  on  the  question  wlielher  intiiuiy  is  a  point  or 
a  .strai^^ht  line).  —  Mr.  Merriiicld,  F.R.S.,  vice  |  re  dent,  having 
taken  tliC  chair,  Mr.  Hairy  Hart  deduced  some  casts  of  parallel 
motion  Itoni  the  consideration  that  the  contra  parallelogram 
represents  the  motion  cf  two  equal  cllii>ses  rolling  ui>on  each 
other,  ami  that  of  these  (i.i-.,  p:irallcl  motions)  two  e-.j>ecl.illy  were 
very  sirti|ile,  iuiismuch  as  tlic  motion  was  obtained  in  cither  case 
by  tlie  use  of  five  Ixais  only  and  was  loorcover  perfectly  con- 
timiuus. — Mr.  'l  uckcr,  hon.  sec  ,  read  an  abstract  of  a  paper 
iiv  I'lul.  11.  \V.  L^iyd  T.innci,  o  i  .-,  mctho<l  of  solving  p.\rti.il 
dillcrcntiai  equations  which  have  a  general  first  integral,  applied 
to  equations  of  the  third  order  with  two  independent  variablea. 

Chemical  Society,  April  19. — ^Dr.  Gladstone  in  the  chali. 
— The  foUowins  ^peis  were  read  t— On  tiie  estimrtion  of  1 
ganese  in  spicgewiseo,  and  of  msmmacae  and  iron  in  niani 
feroas  iron  ons,  by  E.  Riley.  For  estimating  manganese  in 
spiegdeiscn  the  author  recommends  the  indirect  mcuod, 
estimating  the  iron,  adding  five  per  cent  lor  imparitieib  and 
taking  the  dificseooe  as  manganese,  for  accuracy  and  mpiditjr} 
for  the  eslimadon  of  manganese  in  tts  cres  the  author  pntea  to 
sepante  the  iron  as  basic  peracetate  with  carbonate  and  acetate 
of  end  to  precipitate  the  maiwaneie  with  ' 

and  ammonia,  taUog  csie  that  tbe  ignited  pteci|rftate 
no  baryta,  zinc,  or  lUM.  For  tbe  determlMlhin  of  the  iron  n 
siandard  sohitinn  of  bkbromate  of  potatih|laldttliolM«icsaIls, 
(he  taon  being  lednoed  with  pure  sulphite  01  eoda.— On  a  method 
of  deieeling  small  quantities  oi  binnath,  by  M.  M.  Pattison 
Muhr.  Tbe  anthor  proposes  Schneider's  reagent,  consisting  of  a 
dew  eolation  of  la  gim.  of  tartaric  add  and  4  grm.  stannous 
dikilde  in  caaatic  potash ;  one  part  of  bismath  w  aio^ooo,  if 
to  doT-^  C  with  this  rcageot,  mm  n  bmmithcoloar. 
Htain  bumuth  oompounds,  by  M.  M.  Pattbon  Mnir. 
TUsp^crgtvcaaa  neeeant  of  the  moperties  and  reictions  of 
bbmnth  fcnicyeniie.— Wotea  on  aasddar  eolooring  matten,  by 
E.  Schunck  and  H.  Roener.  MvUMo :  this  substance  r» 
sembles  purpuroxaatUc  add  in  III  pbdcal  properties.  Pniw 
imrin :  a  pate  apedMen  was  examined,  and  its  pnipcrtieB  an 
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riia.  Alnhdfelaidaeeute  giveji  wiih  purpuria  AaobcdtB 
flaotol  •  prectpttrta  Mlible  in  excen,  with  alizarin  a  precipitate 
iBaolHlik  n  oOMb  Tiriacetyl-punnum  and  brom-pnrpniia  woe 
pnpand  and  aaabsed  bf  tfia  aotliom.  Bv  liaatnig  pure  pur- 
INUiD  in  Maled  tuba  to  yuP  C.  it  was  fenna  to  be  partially  con- 
verted into  quini/arin. 

Physical  Society,  April  14,— Prof.  G.  C.  Foster,  presiilcnt, 
ia  the  chair. — The  st-crctary  descritied  a  new  form  of  tolorimctcr, 
dcriscd  by  Dr.  Milli.  It  consists  of  two  vertical  glaw  tuhcs 
aliout  ten  centimetres  in  length  and  two  centimetre*  in  diameter, 
and  contracted  nt  their  lower  ends  which  arc  ^aduated  in 
millimetres  and  fixed  in  a  frame.  In  each  tube  a  loosely-fitting 
disc  of  white  or  black  glass  (as  occasion  may  require)  can  be 
raised  or  lowered  from  below  by  means  of  a  glasf  rod  fitting 
water-tight,  and  the  meniscus  of  the  liquid  is  concealed  by  a 
wooden  screen.  The  two  liquids  under  examination  are  intro- 
duoed  into  the  tabes  to  the  same  level,  and  the  discs  adjusted 
mtil  icnteed  invisiUe.— Mr.  Christie  gave  an  account  of  a 
new  Ibm  of  tuecUoecoye,  in  which  "  halT-priama  "  are  used  to 
magnify  ttw  dupenioe  (tee  Aftroooadcal  Sodety). 

Geneva 

Society  of  Physics  and  Natural  History,  March  i.— 
Prof.  Zahn  presents  preparations  of  the  human  costal  cartilage, 
showing  a  fragmentary  infiltration  of  the  cellules.  Ttiis  infiltra- 
tion is  very  frequent  ;  it  is  obserred  in  hslf  of  the  men  over 
forty,  and  especially  in  such  as  have  any  touch  of  lung  disease. 
— Dr.  PrcTOst  described  a  cane  of  aphana  obserred  at  the  Can- 
tonal Hospital,  in  a  young  girl  attacked  with  a  right  ktmiplfjiia, 
in  whom  the  aphasia  tnbiisted  after  the  core  of  the  hemiplegia. 
Though  she  cannot  speak  she  has  recovered  the  power  of  artktt* 
fating  words  when  she  sings,  and  her  intellect  is  untondied. 

March  15. — M.  Alph.  de  Candolle  announced  the  conclunon 
of  lu^  work  on  the  family  of  the  SmUactit  for  the  work  which 
he  will  pnblish  under  the  name  of  "  Mono^phs  of  the  Phane- 
rofunew;"  Thia  ftnily  includes  three  principal  spcciet^  HtU- 
tvsmUax,  SmUax,  and  Ripkosanum,  and  is  found  in  the  division 
of  the  globe  between  Inua,  Japan,  and  the  Sandwich  Islands. 
The  fint  of  thcie  apedea  is  probably  tlie  raoit  andcot. 

Paris 

Academy  of  Sciences,  April  16.— M,  Tcligot  ia  the  chair. 
~Tbe  following  papers  were  read  : — Note  on  a  problem  of 
■edttnics,  by  M.  Hertrand.  Knowing  that  the  planets  describe 
eoide  sections,  and  without  supposing  more,  to  find  the  expres- 
■ioB  for  the  components  of  the  force  soliciting  them,  in  function 
of  co-ordinates  of  its  point  of  application. — On  a  solar  spot 
which  appeared  on  April  15,  by  M.  Jaitssen.  While  the  disc 
had  been  wholly  without  spots  on  the  I4tb,  it  had,  next  day,  a 
space  near  the  centre  soote  i  diameter,  covered  with  thein. 
This  is  of  the  order  of  things  that  occurs  at  a  maximum ; 
and  the  old  idea  Kems  incorrect  that  the  rarity  of  spots  at  the 
ndoimum  \-=,  dvie  to  an  absence  of  activity  of  the  photosphere. 
Tlieie  I  tendency  to  prompt  extinction  the  pheno- 
mena.— Kc^arches  on  iodie  add,  by  M.  Bertheloi. — f)n 
the  theory  of  plane  elastic  plates,  by  M.  Kirchhoff.— Deter- 
mination of  the  difleienoec  in  loqdtude  between  Paris  and  Mar- 
seilles, and  between  Al^ets  and  Marseilles,  MM.  Loewy  and 
Ste^ian.  The  apparatus  comprised  a  meridian  instrument  and 
peMnfaan,  a  Hipp  s  chronograph,  every  sensiti>-e  Siemens'  relay, 
a  fllvaBonMta',  and  a  rheostat  The  difference  of  longitude 
obaemd  batwutt  flW  Paris  and  Marseilles  instruments  was 
laa.  I3*43n>  ^O'OOQk.  ;  that  between  the  Algiers  and  Mar- 
ieiUet  UttnUMOtS  90.  SS'ai^a.  d:  0*0093.  The  difference  of 
thei^  so.  (O'St  ts.  expresses  the  difTereaoe  of  longitude 
between  Paris  and  Algiers  ;  which  closely  agrees  widi  that  got 
bj  MM.  Loewy  and  Perricr  by  direct  measurement  (viz., 
ML  50*ai7s.).  The  velocity  of  traiumission  of  the  signals  the 
antbois  state  to  be  36,000  km.  per  second  in  the  aerial  lino  and 
^000  km.  in  the  cable. — New  experiments  on  the  origin  and 
aatnm  of  Mhoid  iimr,  bjr  M.  Guerin.  Experimenting  with 
vondted  bOioBt  natters,  Inle^  and  fecal  matters  proper  from  the 
larger  intestine  (of  typhotd  snbjects)  iatndnced  into  rabbits  by 
injection,  he  (band  tiMt  dMgriMdrcansed  death —once  in  twelve 
experiaaenti}  iriiile  the  special  {Qatrhoeic  matter  from  the  small 
IntaitiMcaaNldendi  nlMtt  amttmtly  in  a  liaw  boars  or  days. 
Emtrinenu  disfinnkhtaf  tta  oeiiodi  of  the  dlseasealao  pointed 
tp  tte  spedaHwdaa  wattfT  bdqg  almost  eatirdy  cootalned  in 
W  •nukr  irtwHig,  M.  Gnoin  oHers  some  interpntatkm  of 
fiHia.— IXfidUB^  of  llw  daetrfe  light,  by  lOI.  Denay* 


fOBse  and  Jahlocfakofll  Udng  alternating  cnrrents  and  induc- 
tion coils  with  intermpter  and  condenser  suppressed,  and  a 
kaoln  plate  iietween  Uie  wires,  a  steady  li^ht  is  obtained. 
There  is  a  oeatral  artery  of  the  series  of  mtenor  wires,  and  as 
many  distinct  ctmductors  branch  off  as  there  are  coils  in  the 
drcttit.  Each  luminous  centre  is  thus  quite  independent,  and 
each  may  be  extinguished  or  lit  separately. — Discovery  of  a 
Gallo-Roman  port  and  a  Gaulish  port  near  St.  X  i  ire  ,  I.tci- 
miiution  of  the  age  of  the  layers  at  different  !ici,;hLs  (second 
note),  by  M.  Bertrand. — The  Phylloxera  in  the  department  of 
the  Gironde  (continued),  by  M.  Azam.  At  the  end  of  1873 
97  communes  were  attacked;  r.l  the  cud  of  1S76, 
— On  iizii'iia,  by  M.  Bramc. — I:ivcsljj;alion  of  the  law  which 
must  be  ol>eyeKl  by  ;i  central  forci-,  so  that  the  trajectory  il  pro- 
duces may  be  alway-  a  conic,  by  M.  Darboux. — On  the  laws  of 
reciprocity  in  the  theory  of  the  residues  of  |>ow  lt^,  by  M.  Pepin. — 
On  the  radii  of  curvature  uf  the  succcs^ive  podai  ;Cio!  u  plane  curve, 
by  M.  Niewcnglowski.  On  the  rolling  of  ships  iu  cu.liii  water, 
by  M.  Hour}join.— On  the  st.tte  of  salts  in  solution,  by  M. 
Gemez.  1  i IS  cvpiriiiicnts  crjnlra  liv'.  Nf.  'I'scherbat-ichew's  view 
that  satur.ned  solutions  of  sulpiiatc  oi  Mxla,  maiic  un  ler  ■53", 
contain  the  hydrate  with  loHO,  those  lieatc  1  to  higher  tem- 
perature the  hydrate  with  7110.  — On  a  new  series  <if  aci.i  salts, 
by  M.  N  illicrs.  TraiislDimation  of  ordinary  pyi u;»rtAric  acid 
wil)i  tribrDnix  bromhydrate  of  ethylene,  by  M.  Hoarguin. — t)a 
the  I'rojicrtics  of  resorcine,  by  M.  CaMeron.  M.ale  flowers  of 
Cordaitca,  by  .M.  Renault. — Note  on  the  calcifuyal  llura  of  the  Albe 
of  Wurtemlicrg,  by  M.  Contejean. — Researches  on  the  cardiac 
disorders  which  produce  the  intcrmittences  of  the  arterial  puhe, 
called itUertiuttcn  :,,  Ijy  .M.  l-'mnyii^  I'Vanck.  —  l  .xpci  inicnts 
proving  that  the  scpticity  of  putreficii  I'loud  is  no;  liuc  to  a 
soluble  ferment,  by  M.  FcIIt:.  — On  the  winh  r  of  1.S77  111  I'ari,, 
by  .NI.  Kcnou.  It  IS  very  rare  that  the  rMmia;imi  ol  the  cold 
seaion  faJls  in  NovcnilxT  or  Marcli  (vvliich  oliow  the-  lowc;,t  in 
the  present  case),  or  liiat  March  should  present  the  lowest 
monthly  average.  On  the  thunderstorm  of  April  4,  1S77.  by 
M.  Godefroy.  Figures  of  the  liailstoncs  arc  j;ivcii,  the  torm 
being  that  of  a  soUd  of  revolution  from  a  .^phcrjcal  pyr.-iTnid. 
On  j>oLsoning  with  salts  of  copper,  by  M.  Decaisoe. — On  the  pre* 
cautiun^  taken  by  torlnise.s  against  cold,  and  flw  ladicatiOM  wSF 
may  fornish  to  farmers,  by  M.  Bouchard. 
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THE    ROYAL    AQUARIUM,  WEST- 
MINSTER. 

NOW  ON  VIEW. — A  Collection  of  manir  thotuand  spedmeoi  of  Marine 
and  Fr«h  w»ter  AximiU  and  Plants.    I  atert  AinvaU :  — Octopods.  Montter 
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BROWNING'S    NEW       AKRIBETIC  " 

CAI.VANOMKTER  (Ridrut'i  Patent)— This  inunimenl  ii  mor« 
handy  than  any  in^liuro  nt  of  the  kind  of  equal  seniitiveneu  yet  in- 
tioiluced,  the  needles  '>eing  supported  on  an  agate  centre,  and  mounted 
in  an  al  •minium  frame,  m  trad  of  being  suspended  by  a  thread  of 
cneonn  >ilk  ;  th-  UMial  a' jn  ling  »crew«  are  alio  dimmed  with.  It  U 
to  wniitive  ihat  it  will  sive  a  deflection  of  io«  when  a  Hnall  pair  of 
antioiony  and  bismuth  ban  are  breathed  upon  for  an  inttanL  Price, 
mounted  in -ol  d  ebonite  Ci  iSr.  6y.  Induction Cuil*. Electric  I.ainps, 
ftc..«c.  lllunrared  l.i«l»  free— JOHN  BROWNING,  Optical  and 
Physical  In-trument  Maker  to  the  Royal  Ot>s«rvatory.  ftc-,  ftc,  63, 
Strand,  London,  W.C    Priic  Medal  1663.    Established  too  yean. 

ROYAL    SCHOOL     OF     MINES.— MR. 

WAKINGTON  W  SMVI'H,  F.R.S.,  will  coramcnce  a  Cour«e  of 
Sixty  I  ecture.  on  MINING,  al  half-pait  Three  on  THURSDAY,  the 
Vh  Novem^Kr,  to  be  continued  at  the  same  hour  on  each  nicceedins 
Tuesday,  Tliursday,  Friday,  and  Monday.    Fee  for  ih«  Courx,  ^,^ 

TRENHAM  REEKS.  Recistrar. 


HEAD  MASTER. 

The  Govemins  Body  of  the  Wyggf»tr  n'»  H(r<piial  Boys'  School.  Leieeater, 
desire  to  receive  Applteatiuns  (or  the  post  of  HEAD  MASTER  of  their 
^Cew  '*chool.  which  is  nnw  almost  completed. 

llie  Head  Master  will  rec<-i»e  a  fiied  salary  of  Ctyi  a  year,  and  head- 
money  after  the  rate  of  £3  for  each  boy  up  to  one  hundred.  ;£  a  far  each  boy 
fur  the  secoid  bundrrd,  and  Ct  for  each  boy  abos-e  that  uumbar.  The 
School  will  accommodate  about  400  boys. 

A  Kpii.lence  adjoining  the  School  will  be  provided  for  the  Master,  and  be 
will  have  the  sole  power  ol  ap)>oiniine  and  dismissing  his  assistants. 

Further  information  and  copies  of  the  Schema  of  the  Endowed  School 
Commissioners  may  be  obtained  of  the  Clerk,  to  whom  applicatioiu  with 
teatimoniaU  m  lU  tw  forwarded  bc'orc  Friday,  the  Sih  of  December  nexc 

By  order  of  the  GoTcmiDg  Body, 

A.  11.  BURGESS,  Otrk. 
Benrldt*  Street,  Lelce-ler,  jjth  October,  xZ-fi. 
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MICROSCOPIC  OBJECTS 

Of  tha  higheit  attainable  perfection,  lUuitraiing  Anatomy,  Phydology 
Botany,  Kntooiology,  and  every  branch  of  Mtcmacopical  Scienca.  J.  1>. 
Mbller's  New  Typeo  Plate*  and  Objects.  Nobert's  Lines.  All  materiaU 
and  requisites  lor  mountiog.  Unequalled  Student's  Microscope,  irith  Eof- 
lish  i-iiich  and  {-inch  objectives.  Five  Guineas.  Catalogue,  New  Edition.  1(76 
gialii  aad  po*t  free,  and  Objects  delivered  in  U.S.A.  and  British  Colmics. 

EDMUND  WHEELER,  48M,  ToUington  Road,  HoUoway,  London,  N. 


SUNDAY  LECTURE  SOCIETY.— LEC- 

TURES  at  ST  GEORGE'S  HALL,  LANGHAM  PLACE,  each 
SUNDAY  AFTERNOON,  at  Four  precisely. -Sunday,  Novembers. 
— W.  B.  CA«PHNTa«.  Esq  .  C  B  .  M  D..  LL.D  ,  F.R.S.,  on  '  A  Saen- 
tific  Visit  to  Naples."  Tne  I-ectwre  will  be  illustrated  by  Oxyhydrogen- 
lantern  Illustrations  —Members'  Annual  .Subicripiion,  Cx.  Payment 
at  the  Door — One  Penny,  Sixpence,  and  (Reserved  Scats)  One  Shilling. 

SCIENTIFIC  CLUB. 

Members  elected  during  the  months  of  Novcwbef  and  December  do  not 
pay  the  fubtcriplion  for  the  current  year. 

Admiisioo  Fee,  Five  Guineas.  Annual  Subscription  : — Tutm  kltmbers. 
Four  Guineas  ;  Country  Mcmben,  Two  Guineas. 

J.  LOGAN  LOBLEY.  Secretary. 

Scientific  aub,  7.  Savile  Row,  W. 


CHEMICAL  AND  PHYSICAL  APPARATUS. 

MEDICAL  COILS,  &c. 

Sets  of  Apparatus  as  required  by  the  Government  Schools,  and  according 
to  Proictsor  Valentin's  "  Book  of  Chemistry,"  Professor  Attiield  s 
"  Manual  of  Chemistry,"  &c  ,  alwaya  is  Stock- 

AUG.   BEL  &  CO., 

34,  MAIDEN   LANE,  STRAND. 

Purchaien  of  tha  Slock  of  A.  and  M,  Zimmennano. 


SPECIAL  NOTICE. 


MR.  BRYCE  M.  WRIGHT  hoi  the  honour  of  infonning 
the  Scientific  World  that  his  magnificent 

FLE8I0SAURUS  (bracb jcephalaa ?),  OWEN, 

Measuring  17  fetrt  in  lengih,  WILL  BE  ON  VIEW  until  ihc 
13th  iiutant. 


BRYCE  M.  WRIGHT, 

F.R.G.S.,  F.R.HiiLS.,  Membre  dc  la  Soci<-tc  Malacologique  de 
Belgiquc,  &c.,  &iC. 

go,  GREAT  RUSSELL  STREET,  BLOOMSBURV, 

LONDON,  W.C. 
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SOCIBTT  FOR  THE  DBVBLOraBNT 

OF  THE  SCIENCE  OP  EDUCATIQHi 

I.  ADAM  STREET,  ADEI.I'HI,  InNbtiN.  W.C. 

Tnr  PkKSIDKN  riAI.  ADDRKnS  will  be  drlivtrea  tiy  the  Kf»' 
RARHAM  ZlNCKIt,  CbapUin  in  Ojdinary  l  i  the  Uiirpn,  i.i  the  The*tre 
•flha  SodNf  of  Am,  Joan  Street.  AJciUi,        WEUNKSDAY,  tth 

C  U.  lAKK,  B.A.  LiMid.,  Uoib  Sw. 

QUBBNWOOD  COLLEGE,  near  8T0CII- 

BRIDGE,  HANTS. 

Sound  Oeoeral  Kducauoa  lox  liuyi. 

Specul  atMiktioD  to  ScUuce,  (ditu  u.uly  |g  ('tatit.utry,  Ui|J>  lti«uictica 
f.A  practtcU. 

Kelerences  to  Dl-  Debus,  r.R.S. ;  Or.  FnckLuul,  T  tLS  :  Or  Romm 
r.R.S. :  Or.  Amiu  Snkk,  r.R.S. ;  Di;  TrwM.  ^  B-S  i  Ot.  Voelcker. 

F.B.& !    TiiiiniiTr  r  f 

^   C  WILLMOM.  Princtpel 

The  MITCHELL  LIBRARY,  GLASGOW. 

— WantH,  hy  \ht  Tnwn  Cn.ind!  of  Gli.gow.  a  LIBRARIAN  for  «he 
MilchtU  Ijbtary  Applicjais  muu  have  lull  Practical  Experieoce  of  a 
Libnrian'i  Work,  anil  muu  uaM  in  tb«tr  ap|ilicMi«»  what  ihcw  cape- 
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eyc.tjcrp-i  ;  5  '  circles  lin^lcr  ;  v/rcw  innvrmcnt.  i^c.  ;  ulii  staflA 
;C2*  ~  1  VPKM  AN,  Optician,  Pu  lingtoji  VitU,  (.-LU:il>crUnd  Roaid»  Bifalol. 


CONCHOLOGY    and    GEOLOGY.  —  Mr. 

DAMON,  of  Weymouth,  aupptiei  naimtd  CoUeclioot (alio  Sagle  Spe- 
cimriu)  <'iitAl.lr  for  MuMumi.  StudcMi,  and  Amaleura. 
FOREION  SHELLS.— A  Stock  of  great  exUnt  from  all  parta  oTiIm 
world 

MKITISH  SHEI.I  S.—NeMfy  all  Ihe  known  Spedet. 

K'l'^SII.S  of  all  t'-ic  formjtinn*,  British  ami  European,    CoUectioiu ol 
Ri:'Lk<  a:. J  ihcir  Fi><'<>ils  ion  Specimens  ^tt,  and  uporvdi. 
MINERALS,— ColJectiotui  toiiinicaciiiJi  at  too  Spadn 
Voleaalf^  _   -  . 


KlOCIU-St«M«»r]r.  Voleaaib  «A  WiUMla.  «r  KOCKS  AMD 
MlKSftAU.  Hhatnti^c  the  VhySeA  9tnamm  of  ^GMa  wmi  Ncaai 
WocfctM  Geology,  too  Specimeiu,  4U.  (K«hlM||J  k»)>>  g>mll  KfMhglBQ 
M.MMMlin.) 

An  abfidgcJ  Catalogue  tent  fcea.  


ORFORD  CASTLE  FOSSILS. 

The  CutttDK  near  Orfocd  Ca<«Ele  in  which  these  rare  and  Iwaiibful  Katsils 
hay*  b«cn  fotiml,  advcrtiseti  in  N ATrm  Uht  year*  is  stUI  open,  Aud  more 
than  twelve  (->uu»iind  Specimens  ^It  carefully  determined  by  Mr  Cliariu- 
worth,  have  twr-ti  tli-^tribnicl  .tmon^  the  SutMcribcrL  Pjpcrs  l ont-iuini  ,^  the 
BOrtlculax*  of -•Mih^i.rii.tMn  niay  !:«  ril4."nnc<l  ty  *rili-''^  :  j   I  !    >  i  u, 

Esq  ,  SiiMe,<  II'  LiS'T.  il^'^dtd  Korfd,  S-julh  Norwood,  b.L  ,  cu-ljiin,; 
drc!i^d  envelupt:. 


SECTIONS   OF  ROCKS 

FOR   THE  MICROSCOPE. 
Afioe*eriet«CbcaittiMlrcu(ScciieMC>raclcaioB.  Tlwfini  Lte  bsw 
i«ad*. 

Aita  SnCmeNS  of  rocks  «rall  SiM«,iii«ly  oria 
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Ml  CHARLOTTK  SntBIT,  mZROV  SQVAUe. 

( biNB  ie«.  id. 


GEOLOGY  AND  MINERALOGY. 


Uesicolary  Collection  in  deal-etamMi  aikd  polubcd  Cabioeti  « 
Md  Kej^^^areAilly  lelected  and  qriWiMlitally  aiwmiili  with  coirt< 


ith  Lock 
correct  naaict 


Specimens  m.  «•  m. 
i  Kifty  <iu.         M.   a..  •> 

do. 


Minerali,  Two  Hn 
klincrali,  One  lli:i  :rr  i 
MiacnJi,  Ooe  Htuidrcd 
Minerals  FiAr 

Faanla  (BritiibX  Two  Huadnd  Si 
Fouilt    do.,    One  Handled ■nd  Fittjr do. 
Foaila     <io  ,     One  Hi«dnd  do. 
Foaala     do.,     Fifty  do. 
Itodn     do..     One  Huodied  Spednens 
Xocllt     do,     Fifty  dow 

The  Siudent'a  FodMt  Bltarpipa 
Show  cawi  and  CabiMlilB 
lariei  10  b«  ubluned  of 

THOMAS  J.  DOWNING, 
A  WHISIUW  STRXKT.  UUrpOM.  X.C.  A»  M 


ROYAL  COUNCIL  OP  EDUCATION— 

The  Laboraloer  and  Claat-rtv'trn  of  Ueroen  Collejte  are  open  f'^r  PmotU 
SVERY  DAY  and  EVENISC;  llie  mlijccn  of  iHc  ib-jve  Ejan.in*- 
doot  can  be  Hiuliad  either  Pi»atcl«  ot  in  Oami*.    Feea  nnleraia. 

MORRIS  TANNBNBAUM,  37,  FITZROY 

STBCBT.  W.|  «kfler«  Jewellen,  Mineralocistt,  Lapvdariei,  and  c*pe- 
CuQ^  ColMCtcrt  of  Rare  Cut  Genu  (which  he  ^xMsa«e*  in  all  kind* 


MHUmc),  lam  CelleciUHU  of  6i«e  Hyaciutlu  la  all  Coloun..  clear 
SaaauB  Topaiaa,  Blue  and  Yellaw  AmeibyMt,  Peredot*.  Fine  Jar^ooa 
Olivioe,  rare  Fouilt,  Oriental  anil  all  kinda  of  poliahed  Agatci,  Star- 


OltC 


<  .it't-i;ye<  :  all  C"!niir»  of  Garneti  aid  Cip*  Ruble*.  About 
ti\c  l.LUiJicd  flue  fcUbi  of  Lapis  Lazuli,  lark;e  cry«' 
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C0NTKN73. 

STRAWIiKKKV  Hn  I,. 

The  Arctic  Rer,io.vs  and  th«  Eskimo, 
L*NDON  Alm.s  a.so  Londo.4  I*AVrii«lSXf. 
Thk  Cai'ai.  MomarcRv. 

Thr  Suu  Canal  an  iNrnaHATiONAL  Hicuwav, 
Pictorial  Illvktratioms  or  Shaksmam 

Thb  TUkKttH  EMriRK. 

■Lira  or  thr  Pm»<  b  Consort. 
Tub  Eastek.h  Qi.'e.sTii>K  and  the  Govnmmt'. 

JOHN  HURRAY.  Albemarle  StfsM. 
Mow  ready. 

The  JOURNAL  of  the  ANTHROPOLOQI- 

CAL  INSTITUTE  of  GREAT  imiTAIN  and  IRELAND,  Vo.  17, 
October,  ih76,  I  lti:\irated,  pnce  s;i ,  com  *iii«  Pape/n  on  Anthropolo- 
gical Note*  (in  New  (iuiaci.  by  f 'r  Comrie.  —  Noics  oa  the  P.-»litic». 
KcligioD,  ^iiid  C  nriinerce  of  Oid  CaUbar,  by  J  [)nx>m  Walker —Oa 
the  Origin  .'f  N'umc.-aU,  hy  A  Tylor. — On  Custom  and  fVlief  among 
the  Anc.rni  C!».»KJ^an*,  hy  A.  L,  IvCWt.,  —  I  )n  I*rrh>*lnrir  Name* of  Wca- 
I'j-i-.  h>  llyd'-  Cf.trke  Un  the  I-.i Kuu^t-iphv  iIi-:  C::nt>ri.  by  iCanon 
Kawliri-«'iu — On  the  HuiiclHrdden.  or  Cromlechs  Ac.  hy  Dr.  D. 
Lubuch. — On  the  Anthrop<ilogy  o(  Africa,  by  Lieut.  Cameron.  R-N., 
Cli. — Un  the  Scaphoid  SkuII  of  a  Pole,  by  Itidor  Kopemicki. — Oalho 
Nauvct  of  Suafcin,  by  Louu  Lticas :  with  DuctuatOM  ami  Miinllaitti 

London:  TKUBNER  ft  Ca.  LndgMn  HiB. 


THE  TELEGRAPHIC  JOURNAL 

and 

ELECTRICAL  REVIEW. 

PuUlthtdOO  the  III  and  tjlh  of  the  nit>r.th.  price  44/.  ;  SlibMriBliM  pW 

AniHi.Ti,  ff't  fit"  'n  Crcii  IliUain,  r><. 

Tlii*  Jourual  cciit.iiii%  Ori,;iri.:il  Artu.le%  ni;  i.ibjectt  Telegraphic  .lod  Clec* 
tricaJ,  Abitract*  and  TraB»laU(Hi>  from  i'utuga  iiourcet,  CorretfModeaoe, 
Noiei,  FaMBia,  ftc 

All  Letteta  cnncewfay  3u>»«crip6fln  mil  IdwrHnfMiili  my  baaddwtmi 


HAUGHTON  ft  OC, 

To  wham  also 


RovTy  London, 

f)r  the  Editor  may  be  lent. 


THK 


BEST   FARMERS'  NKWSPAFXA. 

THE   CHAMBER  OF 

AGRICULTURE  JOURNAL 

AMD  FAKM£RS'  CU&0M1CIJB» 
tdtead  Vy  Josii  Aumuro*  Claekb.  SecreUm  to  An  Cuni  Chnahct' 

of  Agriculture. 

Drvcto  H*' iaJ  atleolioo  to  the  ilu.-iiv-iom  ajiJ  pri.y:rc*iinu\  of  the  Oiambcrt 
of  Agnculture  of  Great  Britain  Iwhich  now  number  upwaidi  of  lS,oao 
meinbenlh  brtidcr  giving  original  pa  pen  on  practical  farming,  and  a  MM  if 
intelligence  of  particular  value  to  the  agticulnuui. 

Tile  London  Com,  Seed,  Hop.  Caul**,  an*!  either  MarVets  of"  Monday  are 
ipccia^y  rciA>rte<i  id  thu  Journal,  wht  h  u  t1rv;  -iii_hr,l  tlic  _'.4i:ir  ciei  u.g  %o 
a*  to  enaure  delivery  10  couiury  aubacnbers  by  the  brU  poU  00  Tuced^y 

Msnyd,  «  Vi^pni4  >i*.*>«nrp«tbw. 

NEWMAN'S  ENTOMOLOGIST; 

A  MONTHLY  ILLUSTRATED  JOURNAL  OF  URITISH  INSECTS 
The  objcCTI  of  the  £Hli^e!a,;ut  are  to  give  every  miurmation  aooul  In- 


Unuous  record  of  the  occurrence  ol  raritje*.  To 
ffftrrinf  a  ready  medium  for  the  c  tchari^e  of  t— 

VnUUted  on  the  Eint  of  i-vrry 
FRICS  SIXPENCS. 
I  SnUPUK.  MAMHAM,  ft  Oa. 


Bill  Coniti 
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MACiIILLAN'8  MAGAZINE 

VOR  NOVEMBER, 
CONTKHTS. 

cJuded.) 

a.— kiadcap  VUilet Hy  William  StadL  tuOm  ft  **A  fiiwiilM  of 

Thule  "Sic.    Oupten  XL  -XLIIL 
3.— "Auic  Oman."   H«  H.  NcltlediiaL 
4—**  HiiMik  niiMM"  %t  H.  flmhwViiiil  Bdwarfs. 

"Hm  WafftMr  PMiml  at  Bayrmth.*  By  Rev.  C.  Halford  Hawkini. 
ft.— **  RomiBii  iirn  '    Ily  W»Uer  H  Pjtcr. 
7.— "Tlie  Silent  Poul liv  K.  S.  M. 

a.— "I  hc  Ke*ulu  of  Kivc  Year*  of  CooniUonr  Education."   Bv  WiUiam 

Jack.  LLO  .ibniiriy  oMal  H.M.  Iawc««i»i«if  Sdniifc 
Ik— "l^e  Eaiirni  QiMitiea  fiMB  tltt  Mnl  «f  Vinr  flriki  BatfmCUh 

la— "MeU  to  Sir  Chailo;  Dii;<e-<i  Altkh  M  'ImM  MMDM  Ib  CUMU"* 
By  Sir  T.  Douglas  Fonyth. 

MACMILLAM  Am  Oa,  umsoiL 

THE  ZOOLOGIST: 

A   MONTHLY   JOURNAL  OF   NATURAL  HISTORY. 
Tlu  Z»fl»gitt  wai  (atabliahed  is  1(41  to  rccotd  and  |«««u»c  obacrratiaiiu 
On  tub  iecu  anilar  to  tboie  mated  of  la  WluM'a  "  Natural  Hiitory  of  S«l- 
borne,'*  and  tba  ayeeaaa  whkh  haa  attanriart  it  ia  loWriaiit  nioof  that  iu 


,  1  plaa 

II  acceptable  to  * eut-of-door  nantmlMM^  tbaaa  who  ddixht  ia  obicnnDf 
the  mjcinfri,  habiu,  ihc  privatt  live^  ttw  mtnaliou,  movemcntt,  nc^v 
y'3iin;:,  icKx]  of  auimak.  It cantaiaa  oriciBal  papen  uid  rccorili  uf  Cam 
relauug  to  Qiudiupada,  Bbdl,  Bawiln.  FkLaa,  and  Inaectt,  tOfctlMv  wUb 
~'  t  of  cMMwoite  ••«•«*  atMOiafNMiml 


idMftear 

pftics  om  sHnxiMO. 

TORN  VAN  TOOKST,  t. 


I,  and  inaact*,  tofctlk 


THB 


MONTHI.y 


ENTOMOLOGIST'S 
MAGAZINE. 

Plica  Sxprucc,  uioBtbly,  m  pace*  tvo,  with  ooca*fa)aal  lUusumioaa. 

Conducted  by  J  W.  Douolas,  R.  McLachlah,  F.L.S.,  E.  C  Rva,  aad 
H  T.  Staintoh,  F  R.S.,  Ac 

Tfaii  Maguioc.  ccanmcDCcd  ia  1864,  mnriiin  ttaadard  aiticlaa  aadnolaa 
all  lubjtcia  coanacud  with  KBtamolofy,  aad  aipacially  0*  A*  taMSli  •! 
the  British  Isles. 

Su  bscriptioa  —  Six  Sbillingt  per  Voluoie,  poet-free.  The  Tolumes  com- 
■lence  with  the  luoc  numl^r  in  each  year. 

^^^^to  V.  frgoB^y  botm^m^doi^)  auy  be  ohla^B^  bj^ucbasets  of 


i  JOBS  VAN  VOOUi;!,] 


"Tlaat  csoelleat  periodical  Tus  Caxmm."— Profcuar  Own. 

THE   GARDEN  :  A  Weekly  Illustrated 

Journal  of  (JaidcuwiBallitiBnBdMI.  FofM  

w.  RuBiNS<»fri.Iftft,  Mikot  ««  "AlriM  Vtrnm  to 

Gardens,"  Ac 

A  Coloured  Plfh—«rhn<  wllli  WW  mmkmm 

"•Mr.  RoboisoBl» 
I  lolh,  ilys. 

The  foUoviag  u«  aooM of  1km  tnlii^acia  ivculaily  >riatad  if  ll  ikl 

The  Flower  Garden  Hardy  Fkmcn. 

landerape  Gardeaio^  Town  Gardsni. 

The  Frutt  Gaidea.  TKe  Conicmnory. 

Garden  Structural.  Public  Gardens. 

Roon  sad  Window  Ow4lM>  The  Grccnbousa  mA  IMH 

Notes  aad  QuottioM.  na  HwiiahoM 

MilMt  Gaidnin^  11*«U 

Treo*  aad  Shrabt.  Tte 
Professor  Asa  Gkav  lays :  "  It  leeias  adaUrably  adapted  to  th««HMta4 
tastes  of  ccDllemen  who  ar«  intoesled  in  rural  aiEurs.    By  such  «•  httrll 
highly  apoken  of ;  and  we  think  we  do  a  favour  to  those  of  thatdHtvha 
IPMVltSitM  yc(>  by  caJUug  atienuct.  lu  iL'' 

Pnce  (>d.  Weekly.  Specimen  Copy.  Poet-free.  f>^ 
Terms  ol  Subscription.— Sent  direct  ftoiB  the  Oficc  in  London,  poit  fica, 
payabla  ia  advaaca— For  On«  Yeaz,  a6f. ;  Half  m  Year,  x^i. ;  Qaaiter  af  a 
Yim^jt.  Mttm     Ittnii  cmmwiJm  8«bio»riMi  >»--Tlw>rtJiliw  <l 
Tin g wi*% mrtiirtMiiwi ftiii^Cbwt QAlm  lid— ■W'C 

THB  BREWERS'  GUARDIAN: 

Pkper  devoted  to  tht  ftatMliM  flf  Bcawcn'  Intereiu, 
ng,  Legal,  aad  flilBaBMf  ly  MlMcis. 

I  OP  TMK  Malt  akd  Uor  TaAiias ;  AMt>  Wma  amb  Srianr  I^IAW 

Racoao. 

The  Official  Organ  of  the  Couotry  Brewers'  Society. 
(Founded  lii-i  ) 

"The  Brewers' Guardian  "  is  published  ou  the  Evciuogsofcvay  alternate 
TiK<<iay.  and  is  the  only  jouinai  officially  connected  with  brewiog  tnteiesta. 
_^Subecriptioa,  t6t.  6/-  pa^  aaauai,j»Mt  free,  dating  from  any  quanarday, 


Now  na4f,  piiM  it, 

JOURNAL 

or 

ANATOMY  AND  PHYSIOLOGY. 

Vol.  XI   Part  t.    Conducted  by 

Pwf.  a  M.  HUMPHRY,  M.D..  F.R,S.  .  Prof.  W,  TURNER.  U.B. 
MICHAEL  POSTER.  M.D..  F.R  S.  ;  Plr«C  W. 
RUTHERFORD.  M.D  ,  F.R.S. 

CoHTaKTS. 

I.— On  the  Development  of  the  M:;miiui  and  of  (he  Mammanr 
lly  Chailcs  Creighton     (I'l  .lc  \  ) 

Placenta,  with 
ProC  Turner. 


a.  —  Some  CJ^ucral  *-)b*ervat'cus  oci  \ 
the  Theory  uf  Ev.>lutioa.  By 


the  FmlMMMr 


irT.  J. 


3  —On  the  Momach  of 
(PUte  II.) 

4  — Enpetimrnn  on  the  Biliary  f^ecretion  of  the  Dog     By  Prof.  Rutittr^ 

fori),  K  K  S  ,  and  M.  Vignol. 

J.— Ki-inark<  on  the  Anatomy  cf  lha  Anas  of  the  Criaoida,   Pait  U.  By 
P.  Herbert  CaipHit. 

6.  —On  the  Struciufo  of  tiio  ftatfaa.  By  T.  C  K«Mt  tad  O.  TUo. 

(Plate  Ml.) 

7.  — Siipplemenuiry  Remaiki  on  ihe  Phytinlo^ical  Effects  of  Severe  aai 

I'lOiracieU  viuscuUr  Exercise,  with  npeaal  reference  to  its  luA'jence 
upon  the  ExcrcliMOT  MilM«m.   By  AuMia  ffNaW  juB- 
S.— The  Generative  Omm  «f  tb*  >.iWMilic  Isopoda.  Bp  J- 
(P.atelV.) 

Q  —On  the  Digestive  FcraMBl  of  Neponthea.    By  Sydney  H.  Vibm. 
10  —The  Development  of  EiaMaobnach  Fisho.    By  F.  M. 

(Pljlei  V  .md  VI  .) 
It.— Ihc  Action  ol  Pilucarpia  «l  ( 

tiy  J.  N.  Langley. 
ia.-HH  a  N«»teUat>rUd.  By 


  .  Julius  Dreschfeld. 

ia  wIbcIi  there  was  a  Small  Apertun  ia  lha 
near  the  Ap>i  uf  ihr  Heart.    By  Oyca  DliCklNri 
Mnytiolutiy.     By  Willjam  hurling. 

 MACMILLAN  A  CO.. 


THB  «*HAN8A," 

PaUidMd  «bea  tM4.  ia  Hamburg,  is  the  only  indcpeadeat  laiifimiiari 
paper  ia  Garaaay,  dedicated  excJuurely  to  Mantirac  Objecta.  Esaaya,  On> 
ti*|ue*»  RcTtawi,  Report^  Adyertisemeou.    Strict  eye  kept  "^Q'' 


•very  respect.  Every 


lcpatt&  Ad 
lapaMBt  of  Mariliiaa  AAiis  ia 

lent  supplei 

;ti  of  tile  yi 

xsf.  lor  twelve  mci.ths  Adveititcincnts 
naaar ;  oaeaidcraUe  abatement  lor  j,  6^  is  months'  ia 
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Number  in  4tOL  at  least ;  bvqueot  supplemenu  and  drawings  Subscription 

at  any  time  ;  paecet^ing  numberi  of  t)ie  year  tumikhed  «ubse<]ucntly.  Pnce 

i  *  l-ne,  widely  spread  J>y  thtt 
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Post  Free  Seven  Shillimgpati 


NOTICE. 

RhhertO  "The  Journal  of  Industry  '  ha.n  been  almost  entirely  supported 
by  Subscribers  in  varioui  parts  of  the  World  ;  but  the  Proprietors  are  now 
desirous,  en  entering  ihc  thixu  vkax  or  publication,  to  direct  the  aitca- 
liaa  of  the  public  to  the  i/tiial  amJ  valuai/t  information  cootaiaad  la  kg 

THE  JOURNAL  OF  INDUSTRY 
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CIVIL  ENGINEERING. 

contributions  from  Special  Correspond ents  on  BNGINBBRINO 

 "   d  ihe  CAPE  COI.ONI —     ~  "• 
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Crown  8v«L ,  doth  boards,  jr. 

HEROES  of  the  ARCTIC  and  their  AD- 

VK.N  IURES.    By  FKBDERICK  WHYMPEK.  Kv^,  Aullior  of 


"  TrareU  in 
Woodcut*. 


Abik*."  Wkh  Map.  rftfat  ftULptf*  1 


SOCIETY  KOK  PROMOTING  CHRISTIAN  KNOWLEDOK. 
Lcnloa:  n.  Gnat  QuMa  Stnct.  Lincalar*  Im  FMda.  WXU;  4,  Royml 

Cro'.vn  ?sr>.  cl  ilh  l-  .nr  U,  ^j, 

WINTER  in  the  ARCTIC  and  SUMMER 

in  the  ANTAKC'  U    Kl  <;inNS     By  CHARLES  TOMUNSON, 

F.R  S.    Willi  iwo  M.ip5  AiiU  i.umcroin  Illtutrations. 

SOCIETY  FOR  PROMOTING  CHRISTIAN  KNOWI.EnC.K. 
Laadaa :  77,  Grcti  Oiicen  Sircel,  Lincola^  Inn  FteMs  W.C ;  4,  Royal 
Exchaafc,  E.C. ;  aad  4I,  ' 


Id  hr  ?<»  Wood  Bi^»MP«»<T1>w>  CBlwiwd  Waiiiwa  mum 
paaied  by  >  S«riw  omaUcDu,  lactam  tve^  don,  ifr. 

DESCHANEL'S  NATURAL  PHILOSO- 

PHY  :  an  ElcmcnUry  Trealitc.  TrantUled  ud  Edilol,  with  exteiui«« 
AUUam.  by  J.  a  BvniBnr,  O.C.L.,  FAS.,  fntrnmi  af  Maiwnl 
ndaMphr  h  QMtali  CUIet*.  Btlbit. 

Aljo,  uparatdy,  in  Four  Pirt>,  limp  dadb  41b  V-  carU 

Part    I.  MECHANICS.  HYDROSTATICS,  nd  TOEUMATICS. 
_     II  HEAT. 

Z  III.  EI.F.CTRICITY  itod  MAGNBTISM. 
„    IV.  SOUND  »nJ  LIGHT. 

"  SyUenuiucally  anangeJ,  clearly  wtiuen.  and  admiiably  illustrated,  it 
forms  a  awdci  w«rk  for  •  dau  ia  cspcriacMal  fbfti»"—S»lmrjaj' 

 BLACK  IK  k  SON.  gM—oag  ■dM^  

Nov  nady.  prioi  ttt.,  N«,  s  «f 

MR  SPENCER'S 

DESCRIPTIVE  SOCIOLOGY. 

V^ASIATIC  11ACE& 

'  HVBBKT  SPBHCEIL  GtoiMnd 


AInmcm  Iqr  ftafc  David  Dvmcan. 

WILLIAMS  a»d  NOROA'nt  m.  Hwwiatta  Straat.  C»mt  C«dw. 
Leadm;  ud  ao,  Swn  iMmA  Siim^  Btfateq^ 

Jutt  out.  Quajto,  Part  s,  Vol.  II.,  price  jCh 

ORNITHOLOGICAL  MISCELLANY. 
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COUNT  RUMFOED'S   COMPLETE  WOEKS. 

BY  GEORGE  ELLIS. 

*'  Count  Rusiford  is  one  of  the  celebrities  of  a  former  gentrition  who  are  *lmost  forgotten  by  the  ordiniry  public  of  tlie  pM 
(lay.  Siill  he  was  in  many  respects  an  extremely  remarkable  man.  ...  At  a  very  early  age  lie  hat!  raiscil  himself  from  a  sitnatioa 
of  something  more  than  private  obscurity  to  a  jiosiiiun  uf  considerable  juiL  Iil  crijii.riRc.  Tic  ^.  j.noi  and  Uijjely  deseivcd  a  world- 
wide re)>ittation  as  an  tnlighlenetl  phiLiulhrojiist  and  s.if;acious  public  .-i.lnnnt;  traior,  while  his  -jicc  .Luions  and  aLiucvcniciUs  iu  llie 
doawin  ofphysica  continue  to  be  spoken  of  with  respect  by  the  sc.eutific  aulliontits  of  our  time.  Imlctd  Ur.  lillii  mcj  su  lj.r  ;i>  to 
claim  for  Count  Romford  that  '  he  is  fairly  to  be  re^jardcd  as  the  discoverer  and  first  prumul^atur  ot  the  facts  ard  )  ru:cti<lt;s  whicii 
are  grouped  nnder  the  now  familiar  designation  of  the  cotiseryatiori  and  correlation  ol  force.'  However  litis  may  be,  in  a  humblei 
and  Icis  cxtenaire  field  of  inquiry  he  mu  t  certainly  be  recognised  as  a  master,  and  what  he  did  for  promotini!  the  economy  and  ths 
Mtioaal  OM  «f  tel  kaa  b«M  aduer  surpassed  nor  equalled  by  any  one  who  has  come  after  hixa."—nU Mm  (hmttU, 


MACMILLAN  AND  CO.,  LONDON. 


Digitized  by  Google 


NATURE 


V 


DIARY,  OF  SOCIETIES. 


LONDON 

THURSDA  y.  N.  viiMism  3, 

LiSNRAN   SocirTV,  al  8  -rU»»ihcjtinn  niid  ReUtiondiipi  of  th«  Mono- 
cntylcdont  ;  C.  Ilinth.iro.  K  K  S  — On  »ome  Iri»h  Sticklcbiclu 
etttt  l :  I)r  Kraoci*  Pay,  F  I.  S  —KUwa  of  Marion  UUad  :  H.  N.  liatcicy, 
M  A  .  Lite  f  the  C"*.i//*»«frr  Fxv<-'!iiiiin — Oharrrstiont  on  ibe  RecpinUory 
Fiiliclioti  ufthf  Can»irOK;u^  Water  Hretlc*  ( Pyfis .  ''J.r)  :  I).  Sharp. 

Cmrvm!  Al  ^oriKTv.  «i  8  —On  snme  New  Compnindi  of  Polaiwum  :  Sidney 
I.urtnn — f>n  Certa'ii  Ki'.siuilh  C'ompoimds.  P*ri  III.'  M.  M.  E'attitoii 
Muir.  On  l*ho*ph'^-  and  Ar««n  ^-ryanoiien  :  W.  R.  Ho<lj:kin^r>n — Otx  a 
Seon'Iary  "x  I'mduct  formed  during  the  Kedtictioo  of  Slinnic 

Chloride:  W.  R  Hodskinum  ami  O  C.  M<tih«»»  - Preliiiuiur>-  Nmikre 
on  "  PigmeatuM  Mtanim."  Ih*  BUck  Cotouriac  Mailer  malaiani  in  Hair 
•nd  Feaihen :  W.  K,  HedijkinMa  aiid  H.  C  Swbjr.— Om  Baiwood :  by 
riMkuDr.  iladefMB. 

nttDAY,  NovsMBn  y 

Sdmdm  Lanms  Socirrv,  at  4.— OakSciMdCeVHiltaMislM:  W.& 

TUESDAY,  Nov«MiiB»  7. 
Zoological  Socimr,  at  8  jo — Report-  on  tim  A  .liiions  to  lY.r  .Sociclyi 
Menagerie  during  the  monihx  01  June.  July,  An^jii^.  and  September, 
1876:  The  Secre  ary.  -  !-etter  frnm  Dr.  Ch«o  Kinv:h,  C.M.Z.S.,  on  the 
ftuppoAcd  exiiience  of  the  Wild  Camel.  —  Letter  from  E.  Piercon 
Ramiay,  C.  U.Z-S.,  on  liic  habiu  of  aom*  livins  Cfmtnii  in  the  Auiualian 
IIUMUBI,  8Tll"er.—D«*clp*''»>  «pede»  of  Snake.  /'I.tljrfil.clnm 

krautemi,  Bie<ld.  :  I,ieut.-Col  Beddome  —Report  on  some  nf  the  .Additions 
to  the  Colleitli  n  of  Mammalia  in  the  British  Mn  'ui  i  :  I)r  A  Cftnther, 
F.R.S  — <)n  the  Stnu  ture  and  Development  n(  .^k  ill  i;i  .^h*rlci  and 
Skatct:  W.  K.  Parker.  F.ZS.— A  Monocraph  of  the  srottp  Mtttui: 

Dr.aB.DotaMi.CMZs 

WRDNBSDAY.  Novbmi.pr  8. 
OnUGICAI.  Sectcrr.  at  ■.—On  the  Keningland  CliSMClioiV  aad  th* 
Rdalioa  of  the  Konii-Wd  to  the  Chilletferd  Clay,  with  laae  ReiBarlct  ra 

tlw  ii>rf-jdled  TerteMrial  Surface  at  the  Ba.«  of  the  Norwich  Crag  :  F  W. 
Hatmet.  F,(J. ^ — '  iWr%-alicm«  on  the  later  Tertiary  Geology  of  Ea« 
AacHa:  S.  V,  Wo<xI.  Jun  .  and  F.  W.  Harmer,  F.C-S.-Note  on  the 
HiaClnv:  W.Wkitaket.  F.G.S. 

THURSDAY,  Novem»««  9. 
Matmbmatical  Soctmrv,  at  t.— Electioa  of  CbtmeiL-^hi  Gumi  having 
Fonriioiiit  coaiaa  with  a  triply  tnliaile  Peatal  of  Cvms:  W.  Spoitiv 
waedc  r.R.S.-OB  cntiiB  Uenllcal  Dilmtiit  MttttMl  J.  W.  L. 
GUihcr,  F.IL8. 

LlEDS 

TUBSDAY,  NovsMint  7. 
HAVmAURir  fwaa  O-rs,  at  8  — F.ihibition  of 


Mancub&tui 
WED.VESMV,  NoVBUarK  S. 
Sctumnc  STtnwMn*  AssooATtow.  at  y-yx— Tha  Induttiial  Vms  of 
Varieui  Vccetable  SulialaBOfa:  T.  Arautnoff. 


•I 


hoMayso 


mm 


For    BAD   BBEASTS,   OLD  WOUNDS, 
•ffMtnally  robbed  on  the  Neek  aad  OhMt,  it 
THB0AI8,  BB0HCHITI8,  COOOBf  1 
MUT,  USnuxiBM,      aU  nda  Mmmn  tt  to 


A  CEETAIN 
BBMSDT 

and   SOKES.  It 
80&K 


NATURE. 

A  WXXKLy  ILLUSTRATED  JOURNAL  OF 
PRICB  POURPBMCB. 


COffTEfn-S  OF  THE  mniBJUt  eOM  OCT.  s6k  1S76. 

Weather  Charti  .xm  1  -St  snn  Wanimn.   9f  Jaka  AHm  BkOMf  VAS. 
Geikte'i  GeologiGal  Uap  of  ScoUaad. 

Oar  Boek  •heVH^ 

8dMaibui||t*a  "6ot:itjio1  Rcinini?  jriic<^3  in  Britiih 

Letter*  to  the  Editor:— 
Okdwftad  "taM.'— W.P.  a 
Mr.  WaOaea  tmA  Me  Keticvcr.— Prol.  Theo.  Gill. 
The  Self.  FettUMliOII     FlHiH^-Or.  Himaiw  MSHv. 
The  Prr^posad  gBdCHBll  SttdoM  It  KM 
Balfour. 

Ikt  ftaM  ol  CUmM*  or  SedhM  ia  m  Ormm  GMl  liM— C 

Our  Aatronomlcal  CohMOt^ 

The  Intra-Merconai  l':.inr[  Quettina. 

The  VaikUa  Scan    (...nci  and  U  CeDuaoruia. 


r.  M. 


CrphaHiatiaa. 
Rhtoaceroaci. 
Passerine  Birds. 


Biological  Notca:-^ 


Barometric  Variations.  By  John  Allan  BrouD.  F.  R.  S 
Principles  nf  Time-Measuitog  AppMaM^IIL  .By  H. 

I iluhtru. tons  ) 
Charles  Sawte-Oaire  Deville. 
Reccal  Ca««m  Bawiclin  ia  Now 
The  Com   "  "  " 

NoieiL 

SdeotiSc  Serials. 


 BEDKWD  WmKir.  STKAHD,  UMIPOW; 

Prii:a  14J..  «nih  Woodcut*. 

ETRUSCAN  RESEARCHES,     By  Isaac 

TAVUML  M  JL   With  GloiuJT  *nd  Iiidu. 

MACMIU.AN  AMD  CO,  LONDON. 


LIGHTNING  CQNDDCI0B8. 

Kxpcriom,  aocnmulated  iinca  the  time  of  Benjamin  PranUin,  pRrvae 
Ooacitistvely  that  a  Cooduaor  mada  of  Copper  of  adaquaia  aiae  ia  to*  be«( 

NEWALL  &  CO 'S 

PATENT  COPPER  LIGHTNING  CONDUCTOR, 

Al  applied  to  all  kiods  ol  UuUdings  and  Shtppiof  ta  all  parta  of  the  world 
with  unnrying  soccesa,  is  the  most  Raliable,  moat  Sff*cu*%  and  Chsepctt 
Coadtictor  ever  oAered  to  the  public. 

It  is  simple  in  its  application,  do  inaulalor*  being  nqalMd.  aad  it  coaia 
anly  one  ihiUing  per  foot  (or  the  iiandard  iisa,  which  is  ti^l^M^UK^ 

a.  a.  HKWALI.  a  CO.,  ija,  STRAND.  W.C    _  .^..^ 
A  WATERLOO  ROAIK  LITSKKOk 
S,  AMIXR5TON  QVAY,  OLASOOW. 

aiAM0FAe««niy<-a*naBaaD.oM.TTMB. 


CADBURY'S 
COCOA  ESSENCE, 

GUARANTEED    PURE    AND  SOLUBLE, 

b  now  taken  by  thousands  as  a  light  and  invigorating  Beverage  who  could  not 
before  use  "  Prepared  Gocoa, "  owing  to  its  being  too  tMok  and  heavy.  It  ie  three 
times  the  strength  of  the  best  "  Homoeopathic  Cocoas,"  to  which  etaroh  and  sugar 
are  added  to  oowiteraot  the  SitX,  instead  of  its  being  extraoted,  as  in  the  Oocoa 

Essence. 

CADBURY'S    MEXICAN  CHOCOLATE 

(DT  BLUE  VSAPPBR) 

Consists  solely  of  the  Finest  Ooooft  and  White  Sngar. 

Digitized  by  Google 


NATURE 


[Nov.  2,  1876 


MESSRS.  MAGMILLAN  &  GO.'S  LIST 

FOR  THE  FORTHCOMING  SEASON. 


Art  at  Home  Series. 

I.  A  PLEA  for  ART  in  the  HOUSE,  with  Special  Reteranoe  to  the  Economy  of  Collecting  Worlu  of  Art,  and  the  Import- 
»nce  of  Taste  in  Education  and  Moral*.    By  W.  I.  LOFTIE,  B.  A,  F.S.  A.    With  Illuitratioos.    Crown  8»o. 

IL  SUGGESTIONS  for  HOUSE  DECORATION  ia  PAXNTIMG,  WOODWORK,  aad  FURNITURE.  By  RUODA 
ud AGNES  GARRETT.  With Otalntiaaik  CM8«a 


Attronomical  Myths.   Based  on  Flammarion't  *' The  Heavens.*'  ByJ.  P.  Blake.  lUos* 

Extra  crown  8vo. 


Bancroft's  History  of  the  United  States  of  America,  from  the  Diseoveiy  of  the  Continent 

Tlioroughly  R«riMd EdWaa.  6wA 


On  some  Ministerial  Dutiea— CateeUalag;  Preaching.  &c.   Being  a  Sdeetton  from  Charges 

by flw kle  AicMwwMi Bathek.  ¥RA  FlnfiutbrC.  J.  VaOORAM^  D.O.*  MutercT dieTeaiplA  Eitnliap.8ffa 

Modern  Physical  Fatalisin  and  the  Doctrine  of  Evolution.    By  Pro£  T.  R.  Birka.  Includ* 

ing  an  Ejuunination  of  Mr.  il.  Spencer's  Firbl  Principles.    Crown  Svo. 

Difficulties  of  Belief    By  Prof.  Birks.    Crown  Svo.    Second  Edition,  Enlarged. 
Madcap  Violet.    By  William  Black.    3  vols,  crown  Svo. 

The  Rajah  of  Sarawak :  an  Account  of  Sir  James  Brooke,  K.C.B.,  LL.D.    Given  chiefly 
tk«M«|iLitMnaiidjMinak  Bjr  GERTRUDE  L.  JAOOB.  With Pntodt od  Ififa.  avalikSfOi, 

Log  Letters  from  the  '*  Challenger."  By  Lord  Qeorge  CampbelL  9vo. 

An  Introduction  to  the  Theory  of  Electricity.  With  numerous  Bsamplea.  By  Linnieas 

GUMMING,  M.A.    lUuslrations.    Crown  Svo. 

By  F.  W.  Farrar,  D.D.,  F.R.S.,  Canon  of  Westminster  :— 

IN  the  DAYS  of  THY  YOUTH.  Sonaoi  on  Pnctlod  SdijMtib  PmmImI  al  Ibdboim^  CoOifB  fion  1S71  to  187& 

Ciown  Snx 

The  PALL  or  MAN,  iBd  other  SERMONS.  ThbdEdhka.  QMmSnh 


The  Califomians.  By  Walter  M.  Pisher.  Crown  Svo. 

Kismet :  a  Nile  Novd.   By  George  Fleming,  a  vols,  crown  Svo. 

An  Elementary  Course  of  Practical  Physiology.    By  Michael  Foster.  M.D.,  F.R.S.,  and  J. 

LANGLEY.    Crown  Svo.  ^  i  »  ,  j 

A  Text-Book  of  Physiology.   For  the  Use  of  Medical  Students  and  Others.  By  Michael 

POSTER,  M.D.,  F.R.S.    Medium  Svo. 

The  Practitioner'a  Handbook  of  Treatment;  or,  The  Principles  of  Rational  Therapeutics. 
ByMILNERPOTHBRGILUM.D.  '      '  .  ^ 

George  Linton ;  or,  the  First  Years  of  an  Bngliah  Colony. 

**  Carrots  " :  Just  a  Little  Boy    By  Ennis  Graham.    With  Illostrations  by  Walter  Crane. 

Globe  Svo.    4J.  (m/.    Unifurm  with  "Tell  Me  a  Story." 

History  of  the  English  People.    By  John  Richard  Green.   Vol  I.  Early  England  to  the 
Nomvi  Cooqpml^  449>io7i. 

Applications  of  Physical  Forces.    By  A.  Guillemin.  Translated  by  Mrs.  Lockyer.  Edited 
hy  J.  NuKMAN  LucKYF.K,  1 .  K.s.    With  TllmtrrtioM  «ad  Cotaind  Pkt«.   Ko/tl  Sro.   UdfinB  with  "  Foraet  of  Nainra." 


History  and  Literature  Primers. 

GEOGRAPHY.    By  GEdRGE  GKU\  E,  D.C.L. 
CLASSICAL  UEOGRAPUY.  By  H.  F.  TOZER,  M.A. 
PHILOLOGY.  Bf  JOHN  PEILfi,  M.A.  ""^ 

New  Volumes  of  the  6s.  Popular  Novel  Series* 

The  HARBOUR  BAR.    Xew  Edition, 
CASTLK  DAI.V.    By  ANNIE  KEARY.  ThMEdUoR. 
^..yPJ?*^""^  LANCASTER  ROSE.   By  ANNIE  KEARY. 

2^^,      ^'  ^   ^'^    1^^- AT  WORIC   By  Lady  AUGUSTA  MOEL.^K«ir  »■«'''-, 
The  MAID  of  KUXEENA  j  nd  Other  Tdn.  By  WILLIAM  BLACK. 

MAGMILLAN     CO.,  Bedford  Succt,  Strand,  W.C 

uiyiii^L,G  Ly  Google 


Nov.  r,  1876J  NATURE 


MESSRS.  MACMILLAN  &  CO.'S  LIST  (Coirfiimwi). 

Manual  of  Marks  on  Pottery  and  Porcelain.  By  W.  H.  Hooper  and  W.  C.  Phillips.  A 
SiciiOMry  of  Easy  RcfeicBoe.   With  mncraoi  Ufautntiagu.  iCnob 

The  Invasions  of  England :  a  History  of  the  Past,  with  Lessons  for  the  Future.  By 

CapL  H.  M.  HOZII  K.    2  vo!>.  Uvo. 

Bracebridge  Hail.  From  Washington  Irving's  "  Sketch  Book."  With  Illustrations  by 
lUinwLra  Caldboott.  Ctowb  Sta  Unifbra  trith  "  Old  Chridaua." 

Johnnykin  and  the  Goblins.    By  Charles  Leiand  (Hens  Breitmenn).    With  ahout  So  Illus- 

trati  ii-  ty  I'.e  .M  llloK.    Cr  -.vii  ^  y  .,  cl-  th  .  r.i. 

Macready's  Reminiscences,  and  Selections  from  his  Diaries  and  Letters.  Edited  by  Sir 
Fred(  k  icK  Pollock,  But.,  one  of  his  Eiectttors.   Wlih  4  Sled  Portrait*  o^ved  bjr  Jr«ns.   N«w  and  CitMper  Edkioa. 

Crown  Sv".  6.T. 

Rambles  and  Studies  in  Greece.    By  J.  P.  Mahaflfy,  M.A.    Illustrated.    Crown  8vo. 

The  Germ  Theory  applied  to  the  Explanation  of  the  Phenomena  of  Disease.  By  T. 
MACLAGAN,  M.a  8va 

Aerial  N  avigation.  By  C.  B.  Mansfield.  With  Preface  by  J.  M.  Ludlow*  and  Illustrations. 

Crown  8vo. 

A  System  of  Medicine.   Edited  by  J.  Russell  Reynolds,  M.D.,  F.R.S.   Vol.  IV. 

Ancient  Streets  and  Homesteads  of  England.   By  A.  Rimmer.  With  Introduction  by  the 

Very  Rev.  J.  S.  !In\VM>N,  I). D.,  Dcaa  of  Chester.  Conuining  about  150  Illustratiou  from  Dnwinipbf  the  Author,  cwnind 
on  Wood     J.  D.  Coupkk.   MedhuB  Sm  Uufom  with  "  UolUnd  House,"  &c. 

The  Makers  of  Florence :  Dante,  Qiotto»  Savonarola,  and  their  City.  By  Mrs.  Oliphant. 
With  lUustmioiis  from  Drawing*  bv  Prof.  DefauMtic^  ud  a  Sled  PMtnit  of  Sawnarola  enaimved  hjr  C  11.  Jbbns.  Medium 
Sfo.   Uiulbtmirlth"HolUndllottae.''  — •         «  « 

The  Children's  Treasury  of  Lyrical  Poetr>'.    By  Francis  Turner  Palgrave.   Complete  in 

I  vol,  poll  Svo.    is.  (>J. 

Dutch  Guiana.    By  W.  GitTord  Palgrave.    Wilh  Map  and  Plan.    Demy  Svo. 

New  Lands  within  the  Arctic  Circle.  Narrative  of  the  Discoveries  of  the  Austrian  Ship 
Te^etihoff  in  i!i72-74.  By  JULIUS  PAYER,  one  of  the  Gonmuden  of  the  Euedilioa.  Containing  ummni*  of  100 
lUastfaiioas  from  Drawing*  lif  the  Antiior,  engraved  t>x  J.  D.  CoOTsa,  ■  Celouicd  Frooiispiecs  end  Rmte  Hupe.  a  vola. 

medium  SrOb 

Elements  of  Physical  Manipulation.   By  B.  C.  Picherinf ,  Thayer  Professor  of  Physics  in 

the  M.a  -ichiiiLtts  Institute  <T  TcihnLlofjy.    P.irt  II.    Medium  Svo. 

Chapters  in  the  History  of  Popular  Progress  in  England,  chiefly  in  relation  to  the  Freedom 

of  the  Piera  and  Thai  by  J  uty.    i66o-l8aa   By  J  AMES  ROUTLEDCE.  Svo. 

Salvation  Here  and  Hereafter:  Sermons.  By  John  Service,  Minister  of  Inch. 

Life  of  William,  Earl  of  Shelbume,  afterwards  First  Marquess  of  Lansdowne.  With 

Extracts  from  his  Papers  and  CoffMpondeMeb   By  LoidEDMOND  FITZMAURICE,  M.P.   VoL  III.  8*a  With  Mape. 

(Completion  of  the  Woriu) 

The  *'  Challenger  "  Expedition.— The  Atlantic :  an  Account  of  the  General  Results  of  the 

Exploring  Expedition  of  II.M.S.  Challtnger.     Hy  Sir  WYVII  I.i:  THOMSON,  F.R.S.    Wilh  numeroH*  Illu«trat)oni, 
Coloured  Maps  and  CharU,  frcm  Drawint-s  by  J.  J.  W) :  1,  cn^rivcU  by  J.  D.  CooPSIt.    S  vdi.  medium  Bw.    Unilofn  with 
Depihs  of  the  Sea." 

The  Scholar's  Handbook  of  Household  Management  and  Cookery  suitable  for  Elementary 

Scliools.    Hy  \V.  15.  1  LG 1 . TM ElER-    Compiled  at  the  request  Of  the  Scbool  Boaid  tat  Loadon.    Pott  8wS  dofh.  U. 

By  C.  J.  Vaughan,  D.D.,  Master  of  the  Temple:— 

HEROliS  of  FAITH.    Lectures  on  IId>r«:\v<  XI.    IMr.i  fcio.  Svo. 

The  YOUNG  LIFE  EQUIPPING  ITSIiLl-  for  GOD'S  StlRVlCE,   Sermooi  before  the  Univtrsity  ot  CambiUlge.  FUlb 

EdilioQ.  Extra  fcap.  Stra 
Tlic  SOI.iniTV  of  TRUE  REMGION  :  and  odicr  Sennoos.  Second  Editioo.   Extra  fcap.  Sva, 
l  OKGET  TIII.NE  OW.N  PEOPLE :  an  Appeal  to  the  Home  Chnidifor  Foniga  HiMiMi.  EbM  mf,  two. 
WORDS  of  HOPE  from  the  PULPIT  of  the  TEMPLE  CHURCH.  Fowth  Editioa.  Bitn  fcnp.  Sm 

Cameos  from  English  History.  By  Charlotte  M.  Yonge.  VoL  IIL  Globe  8va 

MACMILLAN  &  C0.|  Bedford  Street,  Stnmd,  W.C 
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8IDER08TAT8,  EQUATORIAL  TELESCOPES,  AND  TRANSIT  JNSTRUMENT8. 

T.  COOKE  AND  SONS, 

OPTICIANS. 
BUCKINGHAM   WORKS,  YORK. 

ItLUSTKATBD  CATALOGUES  {^li  EACH)  MAY  PE  HAD  ON  APPLICATION. 


THE  LONDON  &  GENERAL  WATER  PURIFYING  COMPANY,  LIMITM. 

fAHROUtESN  FJITrUB,  CHAKOED  80LKLT  WITH  ANIMAL  CHABCOAI..  requiriog.  when  once  fixed,  oo  •«•■'- 
Aad  (u|ierior  to      Mherii.    Cm/  ProleitKii  KnokUod't  repon*  to  the  Keiiiurar-Ccneral,  July  xVA,  November 
■Hy^  aod  May  1870.    See  *Uo  ihe /.^m-w,  January  n,  1867.   Alto  Tetinooiab  from  Dr.  Hiill,  Stpwh» 
HOOM  awani.  1M«4  ■),  1H9 :  Ur.  I.«nknier.  September  to.  xlb^  :  Dr  LetiiaVr.  Fthniary  ij.  1863,  and  Ucoeatar tff*i 

with  a  Ciiiera  Filter.  Pnce  j£i  loi  and  upwards    Portable  Fillets «■  iliit  tyMcm,  jCi  U> 

{■atrnniaed  aad  iu«l  by  Her  Maieuy  the  QMan,  atOiboriM:  by  H.R.H.  tbepiioo*  of  Walee,  t  S—JripF 
ham  ;  by  H.R.H.  th«  l>uk«  o/  Cambridge  :  the  tKu  of  the  Medical  Pror««aioa :  and  at  iJie  Loodoa,  iu 
Ceoc^'i,  Fever,  aoill  Caman  Hoepitali,  and  u  (^Tcmroent  bamck»  and  lunatic  asyluBU,  and  nuinrrnm  d- 
KitutKmi,  brewetiea,  ftc      Water  Tetting  Apparaiui.  icu  dd.  and  iti.  each. 

D—dbdl »  "TuiBK  Appanta*  te  Di*c«*«riBK  (lie  Pnwm>.e  o(  Imptitiriea  in  Water"  b  a  ooet  cooTesHst 


157,  tTRANO,  W.C.  (Four  Doora  from  Sommet  HoiM*K  X«OND' 
Kaad  "Water:  to liparitiae  aad  ParificliGB.''  «iiM»pav»a«.a^ 


•  OfM 


M(mEditi«^d8dieMdlfSp«cUFMaiHioDtoHerMaj<»tr.   The  only  AilasferiAichaPitaelbUwHaaHdtdaidM 

International  KxhibUioQ,  1S62. 

THE  ROYAL  ATLAS  OF  MODERN  GEOGRAPHY. 

Id  •  Scries  of  ouiKljp  Ofjginal  aad  AnthcBtie  Mam  With  a  caamiete  ladea  of  eaif  iduwea  to  «adi  Map^  oampiui^g 
■carif  150^000  Haeia  oamaiMd  in  tUa  Adai.   Inpcrial  folio,  halMmaBil  {■  maia  or  aoraeoo^  fir. 


New  Edition,  dedicated  by  Special  Permisiiion  to  H.R.H.  the  Prince  of  Wal<»<, 

THE  HANDY  ROYAL  ATLAS  OF  MODERN  GEOGRAPHY. 


A  wHbm  SailHflf  aew  and  aeeanla  Mapa.  AceonpaaUd  bgr  a  conplcla  lodm  «f  vpvaida  of  59.000  Pheci 
in  the  Atlai,  and  refenvd  to  bf  Initial  Letlm,  with  podtkm  in  Loaf^Mde  ud  Ladtadc   Inpcrial  4toi,  halAbonnd  moracoo  |p]t, 

sA  iz/.  6</. 

W.  &A.K.  JOHNSTON,  Geographers;  Engravers  and  Printers  to  the  Queen,  Edinburgh ;  and  18,  Paternoster 

Row,  i^ondon,  E.C 

This  day,  in  royal  8vo,  price  lo?.  6./.,  Illustrated. 

ELEMENTS  OF  PHYaiGAL  MANiPUUTION.-PART  H. 

B7  B.  C  PICKBRINO, 
omfriet  ia  ^  MaMMhnNlli  Imitata  of  Todmoloo'. 


CONTENTS. 

ELKCTRICITT— IlKAT— MaCRAHtCAL    EWQIIIBSUKC—MlCTeOROlXXIV  — PRACTICAL     ASTRO.SOMV— LANTERN  PROJSCTIO.HS — 

APPESDlCtS. 


Part  L.  coMtaiajaf— Geaoal  Ifdhods  of  Phfiical  bveuigRtiMt— Geaenl  Eaperiaeats— Mechanics  of  Solids— Mechanics  el 
liqoids  aad  Csses  Sonnd— Light.  Royal  Sto^  lOr.  M 

"  We  sliall  look  with  interest  for  the  appearance  of  the  wcond  »olume,  and,  when  finished,  '  Physical  M"***"*******  * " 
doubt  be  txinsidercil  the  best  and  iuu>t  complete  text-book  oa  the  lubject  of  which  it  treats." — Naturt. 

MACMILLAN  AND  CO.,  LONDON. 


NOW  KKADY,  Svo,  price  8/.  td. 

ENGLISH  MEN  OF  SCIENCE,  THEIR  NATU RE  &  NURTURE. 

By    FRANCIS    GALTON,  FeB.B., 

Author  of  "  Hereditaiy  Genius,"  &c. 

JUST  PUBLISHED^  m  One  Large  8vo.  Volume  of  550  Pi|;e<i,  strongly  bound  in  Cloth.  IllnSlnM  willt  anMlOW  Wood 
EqgiaTingt  and  57  Specimens  of  Printed  and  Dyed  Fabrics,  priee  SM. 

MACMILLAN  and  CO.,  LONDON. 


I'liaicd  by  R.  Cukv,  S' 


K>,  AhD  TATLoa,  at  7  ard  (.  Utead  ^iraei  Hill.  Quran  Victoria  Street,  ia  the  Ciiy  of  Loadon,  and  raMiehinl  bf 
ANB  Coiw  ai  ife*  Qmm,  t%  aa*     .MiDid  Wurnn,  Cvwat  Gaftaw^lkWBSMVt  IIbwIih  9  1^ 


uiyiii.iL,G  Ly  Google 


A  WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE. 

"  Tq  tht  tolid  grotMd 
Of  Nahtrt  trusts  tht  mind  ■which  buHds  far  ay/."— Wom»WO»th 


No.  368.  Vol.  15]           THURSDAY,  NOVEMBER  16.  1876 

[Price  Fourpence 

lUgiflcrad  ac  a  Nmnpaptr  *l  tha  Oeuenl  Pon  Oflice.] 

[All  Righu  art  RcMmd. 

SUBSCRIPTIONS  TO  » NATURE." 


bd. 


Yearly   i8j. 

H«lf-yeiirly    9J. 

Quarterly   51. 

Pctt  Free, 

P.O.O.  payable  to  MACMILLAN  &  CO., 
OrncE:  29,  BEDFORD  STREET,  STRAND,  W.C 
 Sptcinun  Number  tent  on  receipt  0/ Stamps  for  ^\d. 

THE  ~ 


ROYAL  AQUARIUM, 
MINSTER. 


WEST- 


AH  U»e  Tanks  an  now  complelc  Lamt  Arrivals: — 'llirc*  MonsJer 
Alligslott  from  lbs  Missiisippi  :  Aosler,  or  Devil-iuh ;  Tliirty  OctOfKMls, 
&C- 

Thc  Fish  arc  fol  after  the  Afternoon  Concert. 

Admiuion  DaUy.  ONE  SHILLING.  

ST.  THOMAS'S  HOSPITAL  MEDICAL 
AND  SURGICAL  COLLEGE, 

The  ENTRANCE  SCIKNCE  SCHOLARSHIP.S  for  the  Acadrmi<:2l 
S«*ucm  of  18!*  and  1877,  after  an  Examuution  in  PhyMC*.  L'hemUlry, 
Uotany,  and  2ootojcy,  were  awarded  10  Mr.  K.  J.  Willianuoa , ;£Co.  and  to 
Mr.  H.  N.  HolbcTtoo,  ^,^0,  duriuK  the  past  monlka. 

Dr.  ORD.  Dean. 

 R.  G.  WHITKlKLD.jMedical  SecreUry. 

QUEENWOOD  COLI-EGE,  near  STOCK- 
BRIDGE,  HANTS. 

Souod  General  Kducatioo  for  Boys. 

Spcdil  aiteuiioa  to  Sdenca,  ptiticularly  to  Chimistry,  both  thaotttiea 
Aod  practical. 

Rcfcrencca  to  Dr.  Debus,  F.R.S. ;  Dr.  fraaklasd,  r.R.S. :  Dr.  Roseoe. 
F.R.S. :  Dr.  Ancus  Saiith,  r.R.S. :  Or.  TyndaJI.  F.R.S.:  Dr.  Voeldter. 
r.R-S. :  Dr.  WilLiiuoa.  r.R.S. 

 C  WILLMORg.  Ptiadpal. 

ROYAL  COUNCIL  OF  EDUCATION.— 

Th*  Laboratory  and  Oaxi-rxMois  of  Bemers  Collece  are  opes  for  Pupils 
EVERY  DAY  and  EVENING.  The  subjects  0?  the  abore  Examina. 
tioot  caa  be  studied  either  Privately  or  in  Clasacs.  Fee*  mcierats. 
Aaalys«s  and  inTcstintloos  conducted. — Apply  to  ProC  K,  V.  GAaoHili, 
r.E.S.,  F.S.A.,  44.  Betners  Stract.  W. 

To  GeoloKuts  and  Naturalists. 

ORFORD  CASTLE  FOSSILS. 

The  Cutting  near  Orfoid  Castle  in  which  these  rare  and  beautiful  Fossils 
hart  been  found,  as  advertised  ilk  Matitkb  last  year,  is  still  open,  and  more 
(hui  twelve  thousand  Specimens,  all  carefully  determined  by  Mr  Charle*- 
worth,  hare  been  distributed  among  the  Suhacri ben.    Papers  containing  the 

etrticuUrs  of  Subscription  may  be  obtained  by  writing  to  Thomas  Flovd, 
Mj.,  Sussea  House,  Howard  Road,  South  Norwood,  S-E  ,  enclosing  ad- 
dRsaed  envelope. 

WANTED.— NATURE  for  SEPT.  7,  1876. 

IS.  each  will  be  fiven  tor  Qean  Copies  with  or  without  Pottnut.— 
Naturb  Office.        Bedford  SirMt,  Strand. 


MICROSCOPIC 

Of  th«  highlit  atu.mibl«  pcHecthOO,  illuuratitif  Automy, 
Bot&n^,  EntOffiology,  and  every  braocb  of  MicroKopicjil  Sacnce. 


OBJECTS 

PhyslolocT. 
tnce.    J.  D. 

Miiller's  New  Typen  Platca  and  Objects,  Noberi's  Liues.  All  materials 
and  requisites  for  mounling.  Unequalled  Student's  Microscope,  with  Kog- 
Ush  t-inch  and  |-inch  objectives.  Five  Guineas.  Catalogue,  New  Editiofi,  1S76 
gratis  and  poal  free,  and  Objecu  delivered  in  U.S.A.  and  British  Colonies. 

EDMUND  WHEELER,  4SM.  Tollingtoo  Road.  HoUoway,  Londoo.  N. 

SCIENTIFIC  CLUB. 

Members  elected  during  the  months  of  November  and  December  do  not 
pay  the  subscription  for  the  current  year. 

Admts!iioo  Fec^  Five  Guincaii.  Annual  Subscription  : — Town  Members 
Pour  Guineas  ;  Country  Membcrt,  t  wo  Guineas. 

J.  LOGAN  LOHLEY.  SccrcLiry. 

Scientific  Club.  7,  Savilc  Row,  W. 

BROWNING'S    NEW    "  AKRIBETIC^' 

GALVANOMF.TKR  (Ktdout's  Patent) —'l'lii«  in^tnimcitl  is  mura 
handy  th.in  any  iiittrumTnt  of  the  kind  of  ei]ual  vcniilivciiess  yet  in. 
iroduccd,  the  needles  bcinj;  kupportcd  en  an  a^ate  ccnlrc,  and  mounted 
in  an  aluminium  frame,  inUcad  of  beiui;  uitpeiuted  by  a  ihrc.id  ut 
cocoon  silk  :  tht  uuial  a'lju-ting  screws  are  also  dispensed  with.  It  is 
so  sensitive  that  it  will  give  a  ilenection  of  lo^  when  a  small  pair  of 
antimony  and  bismuth  bars  are  breathed  upon  for  an  instant.  Price, 
mountea  in  solid  ebonite  ;C I  i8r.  f>'.  Induciion  t'niN,  F.icctric  I-amp>, 
&c.,4c  Illustrated  LiM»  free— JOHN  BROWNING,  Optical  and 
Physical  Imtrumcnt  Maker  to  the  Royal  Obvcr^atory,  &c.,  &o.,  63, 
Strand,  LoadoD,  W.C.     Priie  Medal  1S6}.    Established  to*  years. 

SUNDAY   LECTURE  SOCIETY.— LEC- 

TURES  at  ST  GEORGE'S  HALL,  LANGUAM  PLACE,  each 
SUNDAY  AFTERNOON,  at  Four  precisely. —Sunday.  November  1.). 
—Dr.  G.  G.  Zanrri,  K  R  Hisi.S.,  F  K.S.L.,on  "Dogma ami  Science  " 
— Mombers'  Annual  SutKcription,  C^-  Payment  at  the  Door— One 
Penny,  Sixpence,  and  (Reserved  Seats)  One  Shilling. 

FOR  SALE.— BROWNING'S  SPLENDID 

ALTAZIMUTH  A.SVRONO.MICAL  TELESCOPE,  6i.in  Specu- 
lum, quick  and  slow  fine  Screw  Motions,  3  Eye-pieces  (85,  900,  400): 
nearly  new  1  mauive  Stand  with  Wheel  and  Handles.  Cost  j£37. 
Price  £ti.    Great  bargain. — Dr.  Coryn,  Liskeard. 

STONE  AND  BRONZE  IMPLEMENTS. 

MR.  BRYCE  .\f.  WRIGHT  has  just  purchasetl  a  magnifi- 
(»nt  Collection  of  STONE  AND  BRONZE  I.MrLEMKNTS 
formed  by  a  Mrell-known  Ait^hwolocisl  and  Aathor  of  several 
Works  relating  to  the  Antiquity  of  Man.  It  particularly 
rich  in  Arrow-headi  from  England,  Ireland,  &c.,  and  Bronze 
Weapons  from  Italy,  France,  Denmark,  and  England.  Selec- 
tions of  Single  Specimens  may  be  had  from  the  Collection. 
Series  forwarded  upon  approval 

BRYCE  M.  WRIGHT. 

F.R.G.S.,  Ac. 
MINERALOGIST,  GEOLOGIST, 
90,  GREAT  RUSSELL  STREET,  BLOOMSBURY, 
LONDON,  W.C 
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J^ale  be  Auction. 


ValunbU  MiKc!l.inen'i<  nnd  Sckotific  ubnrv  and  Thraa  Handmit  (We 

iiookcxts.  the  Prop<f9  of  H.  i[7uLtS!KSt&aii,  E<«..  hIa. 

F.R.CS..  4c^  &e. 

MESSRS.  HODO8ON  win  dBLL  by  AUG- 

TtON'  il  l>>clr  Rr>nrin,  tt5.  Cli.inci-ry  Linr,  W.C  (Tlc-H  Str<-c(  entl).  on 
TllL'k^IiAV.  Niivemlicr  .it  i  :)'Ll.j:k  (^v  n-.l.-r  ..f  ih.-  I',  .[iri^tof. 
who  is  aWi  ti  Icive  EurI  iimI),  li.e  abo»e  valuable  MODERN  MIS- 
CELLANEOUS aiul  SCIKM  riFIC  UBRAKV,  cooiprisinK  SundanI 
HiMorical  uiiJ  T(icnIi)Hcal  Worlti ;  Poetry  and  die  Dnma  ;  Estecnicd 
KJni'ine  of  S'l jkr^pi-ire  ;  Shak«p<;rima  :  recently  publiiJied  Medical 
111]  Siir^iv-.i!  rc»i  Uouks  and  .\t.iinul-i.  bo«h  Knglifh  and  Foreign  ; 
UicUuuiUiu,  Lixit  ijnt,  ntvd  Encv-IopiLJi  ii ;  Edinalionjl  Trealiit- : 
SdcMtte  ScnaU :  Hro^;ccdlMi^  ui  the  Learned  S->acliei,  Sc.  11.'! 
wImIs in  excellent  condiiion  Alv>  (on  ihc  diy  f.iUowi.isV  (h-  I  ln.-c 
Itaodioiiie  Cd-i/fl  O.i'.;  p.  .ilc -.i,.-,.— I\ >  U:  » ■  !  inlCiU'o'ues 


MORRIS  TANNENBAUM,  37,  FITZROY 

STRBBT,  W.,  oSen  Jewellers.  MineTalosist*.  Lapidaries,  and  c.pe- 
ciaDir  CoUecton  of  Rare  Cut  Gems  (which  he  poucues  in  all  luud* 
esutinsX  large  Cellectiona  of  fine  H>-at.'inths  m  all  Colours  dear 
Spanisn  Topazes,  Blue  and  Yellow  Amethysts,  Perodols,  Ktjie  jargooa 
Olinne,  rare  Fo^-alv,  Oriental  and  ^11  kinds  of  polished  Agates,  Stir- 
MOnesand  CalVcyes  .  all  Colours  of  GanicU  and  l>pe  RuMciL.  About 
one  thousand  five  hundred  fine  ilabs  of  Lapii  lazuli,  Uign  ay>> 
tailed  Kmenldt,  ihounad*  of  fine  Crystalled  Rubiee  and  Braaaun 
Tapaiet.  a  let  of  rare  0|iala  in  ipediaeaa  aad  for  cttdii»  Ofdan 
•oected  to  all  parts  of  the  world. 


SECTIONS 


OF  ROCKS 

MICROSCOPE. 

tut  iwiottiMi  Tte  flnt  liM  now 


FOR  THE 

A  fine  M(i«  oCbcMliliily  cut 
nadjr. 

AjbM  SP BCUtKNS  OF  ROCKS  oT  nO  Sum,  dagly  or  k  GMlMtei. 
Upwudaof  aiMoVanetM«fiMBaBpamor  theaNirfci.wiiiHr«t 
JAMES  R.  ORBGORY'S 
N«w  aad  KstaniiTe  Gwlaiial  ShowioooH^ 
1%  CBARUmrx  SXRBKT,  PITZROy  SQUAUL 
Eknentary  Collections  froio  lor.  id. 

NOTICE  OF  removal! 
JAMES  HOW  AND  CO., 

SvooiasH  TO  Om  KMcitT  ft  torn 

Ghemiiia],  OptimI,  and  General  SdeiitUfl  ListeaBMiit 
MamUactorerSi 
2,  FOSTER  LANE,  LONDON, 

HAVS  KEMUVED  to  mote  cunvcnient  and  accessible  Preaiises, 

5,  ST.  BRIDE  STREET,  FLEET  STREET, 
Doon  north  of  Lud^^^gis,  and  within  Seven  Minutes'  Walk  of 


JAMBS  WOOLLBY,  SONS,  ft  CO. 
CSk  MABXET  STREET,  MANCHESTIB. 

CHEMICAL  APPaWuTaND"  REAGENTS 


For  Lecture  .^d  Ca  .-^  I->ri;i..ii>irat>on,  LabocMery  IaMlaeliai^  Ac 
BBT8  OF  APPARATUS  AND  CHEMICALS 
For  the  various  Public  Eiaminatloni. 

r^rUMt  Cktmiad  OMmts  ade^fir  Prkml*  S^. 

■^r-   'uTri  niliiii 

MOTTEBSHEAD  AND  GO. 

(Standen  Pjinc,  uiid  F.  Badrn  llf:ig?r), 

GENERAL  LABORATORY  FURNISHERS 

(CHEMICAL  ASD  rilYSICAL). 

Price  Lt«te  •f  Apparatus,  Bottles,  Pure  Chemicals,  &c.,  post 

free. 

Orden  of  £2  value  and  upwards  delivered  carriagcpaid  to  any 
railway  station  in  England  or  Walea. 

7,  EXCHANGE  MOON  STRBBT, 


W.   L  A  D  D   &  CO. 

Scientific  Instrument  Manufacturers 


tB^  Affnittmeilt  U  tk*  Rmtl  Institution  «  '  PiMf  fflfllafaj 


packed  in  leather  case  2  Inches  lone  by  I 
3/.  sr.    With  lens,  3/.  8f. 


Uadakdon  HiIl 
Race 


PbiloMiiifalMl  Apparatua  of  vnttf  Oeic^Mioa, 
II  &  12,  BEAK  STREET,  REGENT  STREET,  W. 


AND  SP/^^ 
OPTICIANS. 


17a,   BROMPTON    ROAD,  8.W. 

(Oo*e  to  South  Kensington  Xtiueum). 

_  PROF.  DEWAR'S  NEW  ELECTROMETER 

VWMVdOplns  .ULd  I  1:  .v^ring  minute  quantities  of  KleemaUMiM  FoMn, 

TABLE  POLARISCOPE, 

With  K,->i.Ttir)j  l)ou',|.j  I:i.a;r  I'ri  in  ind  SpcLlroit  .<pe.  tc,  for  the  Anilvai 
of  PoUriit-d  Lislii,  as  dcvlvrd  by  W.  Spottiswoode,  Esq.,  F.R.S.,  £,A. 

TISLEY'S  PENDULUM  APPARATUS. 

For  drawiag  Unions  teures  fsraphic  drawings  of  the  Mn'l  al  Inti-rvA 

on  card  or  eaUaCktMir^avt :    with  Optical  hrr^nirA.xrvX  f  r  j.-ujc  tir.t 
them  40  the  ICren  fal  tfit  process  of  formitton.    (Most  attrajcli%*c  fg^  Ciais 
Demonstration)  £,n  141. 

Speciiaen  Curves  drawn  on  card,  post  free  jr.  per  doren. 

friu  Utit  «r  AxHulk  and  0/  Pttariud  Light  Affrnvtut,  ad.  mc4. 


QBOLOGY  AMD  MINBRALOQY. 


Klemenlary  OoOaclitM  i> 
and  Key,  cai«flll|f  idecHdand 
and  localities. 


Minerals,  Two  Hundied  _   

Minerals  One  Hudnd  aid  FHty'dn.  ^ 

Minerals,  One  ITtinilial  40.  m 

Mineral",  Fifty 

Fessils  (BntishX  Two  Hun<Ire<I 


Feuils 
Fossils 
FessjU 
Rocks 
Rocka 


do, 
do., 
do., 
do., 
do- 


Otit!  Hundred  and  Fifty  dO. 

One  Hundred  do. 
Fifty  <!o, 
One  Hundred  Spedmms 


,     I  t.  d.  i 

Cram  a  o  o  10  4 

„  I  10  •  to } 

M  >  o  o  to  t 

U    •  !•  O  ID  I 

H   •  •  Oto4 

M     I  l»  •  M  } 

„  t  •  e  to  t 

i,  o  to  a  t»  t 

w  I  o  o  te  f 

e  M  •  t>  I 


•arietlO 

THOMAS  J.  DOWNING, 
iS.  WmSKIK  8TMKT,JW>NpqM.__B.C,  and  3S3,  EUSTON 


ROAD.  N.W. 


RUPTURES  —BY  ROYAL  LETTERS  PATENT. 

WHITB'S  MOC-MAIN  LEVER  TRUSS 

kalpwed  by  upwards  of  50B  Medical  Men  to  be  tteim^^ 
BTO  tawMiaB  iniha  curative  ireatmeot  of  HeniliL  neoMlf 
hA  banSa^l  «>  often  hurtful  in  its  effects,  is  here  avoided  :  s 


bandage  being  worn  round  the  body,  wtide  thi 


e  rc  iuisau 


SSS'fc.S'rS'.rS.  MO'C-MAIN   PA6  ^ 

^ATKriX  LEVER,  fitcing  with  so  m;ich  case  and  clooenea 
natk  aauMt  b«  detected,  and  may  b«  worn  during  steep.  A 
daiCQMniearailax may  li«  ha.i,  and  the  Truss  (which  cannot 
■  S^^***!?**  hy  post,  oil  the  drcumfereacc  of  the  body, 
•  IWJietbdOV  lha  hips,  being  sent  to  the  Manufacturer, 

JOHN  WHITE,  228,  PICCADILLT. 

Price  of  a  Single  Truss  i<S(.,  sir.,  afir.  6d,»aAxU,td.\ 

n  Double  „  3U.  Ctl.,  431.,  and  saft  «fc  I  f~ 
>,      Umbilical  „  4ar.  and  51/.  dd.  f 

ELASTIC  STOCKINGS,  KNEE-CAPS, 

*g-'.fot  ^'^^"E.^*"*  Weakness  and  .SweKinR  of  the  Legs, 

*'*'~!»  **•  -S""'      porous,  light  in  teature,  and  ititxt  cu.a  t.  aiil  draws 
*— artiaaiy  aiockii^  ftiee 


JOHN  WHIT^ 


4r.  id.,  jt.  (M.,  lot.,  aad  i&t. 

aaS,  Piccadilly,  LoixkiL 


by  Google 
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THE  TBLBGRAPHIC  JOURNAI. 

AKD 

ELECTRICAL  REVIEW. 

AiMM,  poit  ftw  to  CttM  afiiaiat9iL 
CoHnim  TOK  NovniMB  isni. 

I. — Galvanic  Expaniion. 

».— Duplci  Arran^mrnr,  wit*)  Tran«t>t  -r,  of  lf>  Kock» of  Ohiir. 
J.— Researches  on  itu:  Electric  Li(hl. 
4.— Twpeuoc*  ud  Tofpcdo  Wailari. 

TlH  tiiiiiwinr  Hd  Btactriaty. 
&— NolM. 

S.— On  ibe  Cwinc  Actinn  of  Acid?  on  viii  >u»  Mciak 
—On  the  DiMrib'ilion  jf  M:>,;neliMn  <<n  the  SurTice  Of  MSfMUi 
q.— Groitar  Motion  prcMluced  by  Action  of  two  Mjgnclt. 
la— On  ttie  Excilaiion  of  Elrcuidty  bjr  Friction. 

LoMtoa:  UAUCUTOM  ft  CO^      FuenMwur  Row; 


TBS  BBST  rAftMBltfl*  HBWSPAPSm. 

THE  CHAMBER  OF 

AGRICULTURE  JOURNAL 
AND  FARMERS'  CHRONICLB, 

MM  ly  Job  Claiu,  Secwteiy  n>  tb*  Caoml  ChaalMr 

of  Acrieiuturi, 

DwoM  ■>eci&l  (ttmtioo  to  the  diKunions  UDd  pniOc«>fiaC*of  t)w  Chun  ben 
Oi(  Aniculiurr  ui  Gicui  L:iuin  (which  now  ouiabcr  tqiwvtJs  of  iS  ixn 
Kinuai),  be«<ic>  ^ving  onguuLt  p*|>en  on  practical  lurnimg,  and  a  maj«  of 
ibUttigaG*  a<  puticulax  tralu*  to  th*  afiiculuiriit 

Th*  Leodoa  Corn,  Seed,  Hop,  Cattle,  and  oOmi  Markcla  of  Moodajr  an 
•pcciaQy  Tcfiortcd  a  tbii  Journal,  which  ti  dctpatdicd  lh«  mum  vii 
ai  to  eiuiira  delivery  to  oouunr  subacnb«n  1^  the  6nt  pM  M ' 
■ormng.   Piic*  yt.,  of  ptepai^  'S*-  •  rcw  pow 

  ltrW.»ICUIUM(hM,AmM8in«i.Sma4,W.C 


THE  DOCTRINE  OF  EVOLUTION. 


MR.  HERBERT  SPENCER'S  WORKS. 

FIRST  PRINCIPLES.    Fourth  Thousand. 


Two  vols. 
Two 


PRINCIPLES  of  BIOLOGY. 
PRINCIPLES  of  PBYCHOLOOY. 

vela.  Third  Tbotuand.  361. 

SOCIAL  STATICS.  Third  Thousand.  ZOS. 
EDUCATION.    Fourth  Thousand.  6s. 
ESSAYS.  Two  vols.  Third  Thousand.  z68. 
ESSAYS  (Third  Scries).   7s.  6d. 

AIM  MR.  SPSNCBK*S 

DESCRIPTIVE   SOCIOLOGY.  Compiled 

and  Afailiacted  by  ProC  Dukcah,  l>r.  ScHcrric,  asd  Mr.  Colubc. 
Folio  bdi. 

I.  ENGLISH.  iSf. 

3.  ANCIKNT  AMERICAN  RACS&  1<C 

3  LOWEST  RACES,  NECRITOi;  FOmTSSIAMS.  itfc 

4.  AFRICAN  RACES.  xU. 
5  ASIATIC  RACES,  tit. 

WILLIAMS  ft  NOSOATS.  14, 


Nmti 


MM 


Jotl  paUidlcd,  tv«^  pp.  30^  Iliatmed  wilh  Pbtct,  doth,  y.,  Mkchcd  ia 
wnpptr,  u. 

ASTRONOMICAL  MEASUREMENT 

09  Tits 

SUN'S  DISTANCE. 

THE   SEVEN    NEW  METHODS. 

By  JOHN  H.\RRIS. 
London:  TRUbNER  ft  CO.,  Ludxaie  Hill. 

HISTOLOGY,  HEALTttV  AXD  MOSBIb 

SMOOd  S«liM»M*iM4,M«fMdlf.to  MM  ■v^wiA  CUMWtd 

no  VoodoM.  pnee  ttt,  aoih. 

HISTOLOGICAL  DEMONSTRATIONS, 

•  Gtiido  10  the  MicroKopical  Exanuaatioo  of  the  Animal  TiMuei  ia 

HAIILeV,  M.D..  r.R.s7n>r*;cian  to  Voiv.  ColL  HoipiMl.  aad  <or- 

■ally  Prof,  in  Univ.  Coll.,  London      Kaited  by  ~  ~ 


M.S.CV.S.,  Prol.  of  Vet.  Med.  and  oue  of  the  Ii 
CitUc  PtisiM  Dcpaitaical  of  the  Pnvy  CouiioL 

LOMGMAIIS  ft  Ca 


O.  T.  BMram, 

*    —  In 


LESSONS  in  ELECTRICITY  at  the  Royal 

«.«•»-«.  DyJOHN  TVNDALL,D.CL..LUD.,F.R.&, 
'M  Natural  PtukMophy  in  the  V.^^y:^  InftiniigK  of  Gnat 

LONGMANS  ft  CO. 


Price  u. 

ROGER  BACON  :  the  Philosophy  of  Science 

mdM  Middle  Agci.    fly  Prof.  ADAMSUN,  M  A  ,  OwcosT 
J.  £.  CORNISH.  33,  PicGMliltjr,  Mandtoter. 


THE  "HANSA," 

PuUiibml  «iic«  i(6|,  im  HaiabaA  b  ika  only  independent  profciiioaal 
paper  in  Gcmaay,  d<dicMi4  MChunwIf  !■  MafiUne  Objecu.  ICtiny*,  CA- 
tiijuei,  Rcvicin,  Reporti,  AdvcniiMMaitt.  Sizict  eye  kept  upon  the  dcvt- 
lopiueot  of  Maritime  AiTiiirs  in  every  reipect.  Every  tccood  Sunday  ona 
N umber  in  410.  at  lent :  frequent  iuriplcmcuu  and  draoinga.  SobKnpbon 
M  any  lime  :  piecedinc  nuuilfcts  of  tiie  year  (uraiahed  <ubMM)uciitly.  rno* 
lu.  lor  twelve  month*.  Advertiseoient*  a  line,  widely  apraad  by  di'i 
wcr;  ooaudciable  abatenwoi  for  3,  6,  le  amoUu' iaienioa.  BiMiniW 
unca:'^ '1*Z*' B«*iMfcAltarnlL  aft  Sdllad  by 
Wi  V.  raunni,  MJU  llirtaigl,  AlaiiiBHirSbiwt,  ft 


SCIENCE  LECTUKES  at  SOUTH  KENSINGTON. 

PHOTOGRAPHY.  By  Capt  Abney,  R.B,,  P.R.a  lUustrsted.  Crown  Svo,  6d. 
KINEMATIC  MODELS.  By  Prof.  Kennedy,  C.E.  Illustrated.  Crown  8vo.  6d. 
SOUND  and  MUSIC.  By  Dr.  W.  H.  Stone.  lUustrated.  Crown  8vo,  fid. 

OTHERS  TO  FOLLOW. 

MACMILLAN  AND  CO.,  LONDON. 


MANCHESTER  SCII.NCE  LECTURES  for  the  PEOPLE. 

WHAT  THE  EARTH  IS  COMPOSED  OF. 

THREE    LECTURES    BY    PROFESSOR    ROSCOE,  F.R.S. 

WITH  ILLUSTRATIONS.    CROWN  8\o.    hJ.  {This  day. 

OTHERS  TO  FOLLOW. 
MACMILLAN  amo  CO.,  LONDON. 
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SAMPSON  LOW,  MARSTON,  &  CO.'S 

LIST  OF  BOOKS, 

BOOKS  ON  THE^^RCTIG  REGIONS. 


NMrnidv;dMlW(d«ndch«af«r  Edition  of  .  ^ 

Captain  A.  H.  Marktaam's  WhalingCraise  to  Baffin's  Bay  and  the  Gulf  of  Boothia. 


With  an  Account  of  the  Kcvriir 


I,y  Vv 


SI4p^  af  aw  SurvivoM  of  the  Crew  uf  the  r.yl.t  ri.     By  Cajitain  A.  H.  UARKUAM,  R.  N.  lOM  of  llw  Leaden 


c  rdHMDL  with  an  IntroJu  ti  n  1:^  tlic  l.nc  Adtiiir^l  Siiekanu  UsaOUL 
ITjird  iUHl  Cheaper  Edition,  »nu.ll  po>l  8vtx  TWo  Mapi,  and  many  Illu«r.-iHon«,  cloth  citra,  price  7*.  ti<t 


'  He  niul*  the  cruiM  in  »  whaler  with  the  view  of  picking  up  knowledge  that  might  be  useful  ilMNiid  Im  Co  »  voyig*  of  dplomtion  in  the  tcivk*  ^  A« 

^tUBtr—Pall  MaUGa»Ue. 

"The  book  ii  full  of  ndvcnttire  an<l  nf  (langfr,  uf  whtrh  ilic  urttcr  had  his  ful'  vh.iic  "-  SK\tat9T, 
**  A  nJUTaiive  of  petuli.ir  .     .  .  Tiu- work  i>  iHMfu-  ly  llluMi  anl  "    .  //(v^ 

"Oiveof  the  moM  intercitinn  noiTaiivi:*       li.ivc  rcaJ  I'jr  a  I  jiig  time."— .Vi"«.i"</o»-w«M<. 


The  Threshold  of  the 


Unknown 

Fourth  Ediiioo. 


Region.    By  Clements  R.  Makkbam,  C&,  F.R.S.,  SecreCwf 


_   ,    With  Four  Map^  doth  eMia.nriMiMi  M 

.>r  ilAW«ikbio|^iFei]KPttUfe««effMliiie«Mscoritet»lMki:M 


The  North  German  Polar  Expedition,  in  the  Year  1869-70  of  the  Ships  "  Germania 

'  Hiinu."  uwJer  coimnand  of  Captain  K<  )LI)fcWKV,    KiliicJ  a.iil  CuKiciised  by  H.  W.  Hatbs.  K.«i  ,  of  the  Rojral  Geocraphical  SodetV,  and  T 

In  I  vol^iv)'al  8vo,  cloth  extra,  numcroiu  wea(k»tt,  Map>,  and  Chron»o-litlMSnplll,3SIL    StCWld  ftUdon. 


of  the  Rural  CeocrapUcal  Sodcly. 

Y  Tiu-.a,i.-,i  .,f  I"' 

rouod  llie  N  ti  ll  I' , li- 
lt cwniai:;-.  .Ill  M  111  i,c  Sl;c!<.h  iif  the  EMCtt  «f  the  UiiVno*n  Regian,  atid  of  the  Appitochci  to  iu  ThreJiold— The  EarlicM  ViiyogeA — William  Rarents— 
His  Voyage  m.l  I  '.  A<;r.>'»  Hin  Winter  QuaMers  ll<nr>- Huil4.ia—1  >utch  and  Knglinh  Whaling  Vojage*  in  the  S^iitjbergen  Sc«»— Kxiwditi-jn*  by  the 
Sj'ii/her^cn  Ku.iie - l'hi|i(i-..  lhi^h:Lii,  I'arr>'— Germans.  S»cdc»,  NMr.ic^i.iiis  -I.irij'h  Smith— Baffin'^  Bay  and  the  Middle  VnA. — History  wf  the  Whalers— 
'i  I'.cir  Viiyatcs  Ice  Navigation  lt»  Danijers  Incidents,  <tc.  I  ..Tt<  ^t  I'.inii -.lUrv  .irut  Stati»tic» -Smith  Sound— Kane,  Hayc^,  and  Hall — Payer— Kiu»iaa 
Arctic  liiscovcry— 11)0  Bc>(  Kwte  for  Arctic  Lzploriition— Results  of  an  Arctic  Kxpcdilioo  in  various  Branches  of  Science— And  a  Kcview  of  all  ihal  ha» 
been  aafal  and  done  moat  recawly— With  a  Chupinr  de^crihiag  the  fitdug  aut  and  Depawiw  of  tha  law  Eagliih  Kapaditioii,  and  a  BU^^rmfkhmt  Dietimarj 
t/t  iu  Membcn. 

and 

ktad  by  Louis  MKJtciaJi,  M.A.  (Uann.). 

"  .  .  .  .  It  is  a  strange  and  exdtiiiK  story. Tim<t. 
"...  •  And  surely  no  Kobinson-Crusoc  adventures  were  em  half  so  full  of  aadllnf  intercit.''— .Sr/«rfd/»r. 

"...  .Ill  will  live  in  the  annals  of  heroum  as  an  cvcriasiing  honoiv  I*  ihaGcmaa  iiHM;  .  .  .  A  Woifc  wUdk  fa  dcftiMd  10  be  eMtewva(y  NW^ 
and  io  ttimulalc  grcatly  the  interest  in  Arctic  Exploration  "—Acad^Kf. 

"  IicMKainaaatiadfataiiioiiatof 'hai(4mMli)i  le  htap  our  iattrcjt  luBy  Obm  wUbl  pcnulM  tu'—Atttmnm, 

"  It  it  inipoMiMc  net  W  lied  a  certain  Omit  «r>idMiii^ MadioK  iha  eoBoiutta  aTdariiic advntaniddBiiUy  cmnM  mu.''Sttimlv  tttvUm. 

Br  tha  AndMr  of  "CAUPAIGMING  ON  THE  OXUS." 

Mr.  J.  A.  MacGahan's  Under  the  NcNrthem  Lights :  the  Cruise  of  the  •<  Pandora  "  to  Peel 

«.  !         _  1-    r  ^-    John  Kpavki  in's  Papers.    With  Illimlrations.    Demy  8«-n,  cloth  extra,  prke  ttr. 

la  c\.\m\  t  >  >T  iilar  favour  by  his  amusing  naimdvi  of  'Gui|ialgBSllg  M  tiM  On*,'  (ivet  St  ia  thit 
;e  to  the  Arctic  Regions." — MfmiMg  Pott. 

and  |iiGtuict."-4MllM  ifmmrUth  iUtirw. 
fling  manlier  of  conveyfnc  h&  omrti  ini}^ 

<ialu 


.h  ,,f  s;. 


:tic  Regions."— J/vnu/iur /W/. 
.  and  very  ea)oyab1e  bot)^  fililof  Bill* 


Suail 

"Mr.  .Ml  '.  '.  in.  v.l,..■lL;^^  ;ilr.:.i.!y  c-IuWish. 
S'oltime  ail  ct^ually  entertaining;  nrcnunt  of  hit  Voyage 

"  Mr.  Macfiahan  lias  given  us  a  vivadouf,  CMvar,  _     _   ^  

"  'ITie  attraction  of  th'.-  work  does  iiut  depend  on  Its  story.'  It'conoist*  in  f lie  AathiN''t  freeh  and  channing  manner  , . 

his  keen  intctlijfcnir  uikI  pirtiirc^i|ne  mind  Wiih  .idmlnbli-  spirii  und  [litturrMj-iciw.^.  Mr.  ^^fac^laluin  tclN  the  whole  mory  of  the  daihinj;  trip  af 

(lie  l'aHii,'r,i  "    Sf^-,  t.n.'i 

"  Wc  can  honestly  iHtHiounce  ihi*  bjok  to  be  lively,  rcadaUy  infomiinc,  and  shall  be  glad  if  our  words  sliall  lead  some  readers,  through  it.  to  beeooie 
telarautnlatedwUhtfe  life  lint  U  lived 'Uadvl^  aoROW,  dwpatlwi,  paHioiii,  tragidy,aBd  auiSwiog  which  ata 

known  there,  n  well  as  in  rcKums  ffaither  lotttli  and  wtitnier."— Aiim  wi/tiriiiftf. 


1  inipresiuaas.  u 


NEW  BOOKS.    NOW  READY. 


MOnCE.— Tile  Src 


1.1  Ed 


futlhrr  rcvi-iuii.  will  tie  rca'iv  4i  i-.ly  >  { 

Mr.  Eugene  Schuyler's  Turkistan 

dcniy  Srn.  cloth  extra,  3  Mam  and  many  Illustrations,  price  Z«  at. 
Mr.  of. AD.STONE.  in  lu»  Reviewer  Ihii^  


£^dirMM,  with 
2  vols. 


.H.  mx^,wm-m  »  M.»  Worii  in  ihe  current  Ifaaitwr 
of  the  Ci'HtfiH^raty  Ktvieai,  speaks  of  it  as  being  "one  of  Ihe  most  lolid 

and  paiiistjtVini.;  wurks  \vhich  liave  been  published  aniOQKBahl  recent  yaaM.** 
The  Timri  s:iyx  it  is  "  lnr-nmix|irably  the  nto^^I  valuaSla  fOCWd  of  UMtial 

in  thi*  tuuiitry." 


By 


Am*  wliii  h  haN  yt!  brcn  rnl.H-ht>! 
**  A  Rrcat  siirrc*;. "     [\ti:'  M  //.' 

NOTICK   A  .Second  and  Clieapcr  Edition  (a  vols,  ciown  Svo,  3U,)ia  also 
.  ready  of 

Ticknor's  Memoirs. 

"  ;  hMfcy^ac  widmit  any  blank* :  for.  dip  iato'  it  wIick  you  may, 
}-mi  wai  find  MmaHiiag  iatomting  about  soimdiody,  whether  crapcrar,  or 
Icing,  or  aimiitar,  or  aMtMmaa.  «r  politician,  ur  poet,  or  st^holar,  or  BMa  of 
MMnce,  or  wit,  or  novditt,  or  aoaentity.  '  !l!Hstr„u,i  !.cn,{<-n  AHwr. 

Now  re-tdy,  super-royal  4i.>,  t  I.uli  r\tra.  price  jf.  3/. 

Thebes  and  its  Five  Greater  Temples. 

Capuin  W.  UE  W.  ABNEV,  F.  R  S.  40  large  Permanent  ~ 
WMh  dcKTiptSve  Ictter-preu. 

Now  ready,  In  i  410  vol  ,  ch<th  extra,  gilt  edges,  price  ajr. 

Men  of  Mark :  a  Gallery  of  37  Permanent 

Pholorr;i(ih«  ftakcn  from  life)  of  Kmincnt  Men  of  the  Day.  Cabinet 
Sl/e.  With  r-i(Xr:ii>hic.il  NoticcK.  Thi:  Fr  uitistm-rf:  is  ;i  sj.le:iJiJ  Pho- 
tograph cf  H.k.H.  the  Prince  of  Wale-.  «l'ccu)iy  done  fijr  x.\\\\  Us^ik. 

The  Adventures  of  Captain  Mago  :  a  Phoeni- 

?S!f«''j3''?r?I'''°*  '"oo  ^'<-'"  »  c  .  In  the  Time  of  King  David  By 
LEON  CAHU.V.  Transbied  by  Elihs  Freihi.   Ifomerou,  Illus- 
Itnliea*.  Ctawn  Jvo,  cloth  extra,  price  lor.  6<£  '  [Kftufy. 
N.B.— TUa  Work  is  baiod  on  the  waaarchai  of  Grata,  Raoaa,  Wlktoien, 
Momnucn,  Layaid,  ftc. 

Familiar  Letters   on  Some    Mysteries  of 

NATURK  and  DISCOVKRltS  in  .SCIENCE.     By  Dr.  T,  L. 

' f'^'^'?*'-    »        crown  8vo,  cloth  extra,  price  j$.  6d.  IStm^ 
Lnmi-.i.ik.iMy  one  of  those  books  r,n  whi>;h,  when  introdiuad  OMO  any 
laaily  circle,  there  will  be  a  nin  "~l.i/rr,ity  If^riJ. 


Adventures  in  New  Guinea:  the 

of  the  Captivity  of  Lotiic  Tr^gaiwei  *  Freach  Sailor,  for  Ni 
mg  the  Savages  in  the  lalefior.  ftiaall  peat  fnv 
Map,  doUt  gill,  prioe  Ar. 


Narrative 


IN  THE  PRESS. 

Vmdrr  tht  SaHeti«M  ef  Hit  Rcjral  liighneti. 

The  Tour  of  the  Prince  of  Wales  in  India. 

By  Dr.  RUS8BLL.  lUustraicd  by  SnwBV  Hall,  M.A.  la  1  ««L 
raqral  1*0,  dodi  aati%  price  ;(a  at. 

(rAfr  «wil  h  tiifUUy  frtf<iriHg /or  /mHicm^- 

Challenger."  Scenes 

By  W.  J.  J.  SPRY,  B.K- 
Demy  Sra^  doth  eiua. 

Notes  and  Sketches  of  an  Architect  taken 

Br  FELIX  NAK- 
era  114  fu!l.p««« 

cloth  cstr.>.  [.S*.  '-/i>. 


The  Cruise  of  H.M.S.  ** 

ia  MaayKoada  aad  am 
1  «oi.,  wlw  Map  aad  aiMMi 


diuriag  a  Journey  ia  tha  MorllfWcit  of  Europe.  .  ^ 
JOUX.  Traodaled  from  the  French  by  John  Prra 


an<f  pt*;rr  llhistralions. 


Oemy  Bvo, 

BciiK 


The  Two  Americas.    Being  an  Account  of  Sport 

and  Travel.  N\'ilh  Notes  on  Men  ami  .Minmcr-  in  North  anJ  Sjulh 
An:cri<  a  By  Sit  ROSE  I  , VMBAK  l  PRICE,  Hart,  i  sol ,  delay 
t  vn  %vi!li  1  llustratiotu,  c!oth  extra,  price  \Si*ltV- 

The  Discoveries  of  Prince  Henry  the  Navi- 

t,  tad  their  Renilu.  Uy  RICHARD  HENRY  MAIOR- 
iy_8*o,  MOtevml  Woedcali,  4  Maps^and  a  Phoiegnphic  Kfor^ 
MB  of  the  Viaitnit  of  ffkiaca  Heaiy.  Cloih  eaiia.  \Sm^tv* 


The  World  of  Comets.     By  \.  Gitllemik, 

Author  of  "The  Heavens."  Translated  and  Edited  by  J*v»* 
GtAisaaai.  F.R3..MumeiBHa  Woodoat  Uhmniieaa,  aad  j  Uwi  r'l 
ChremO'linafniplh*.  1  vol.,  auper- royal •««,  do<b asM,  erice  yt  f^- 


London :  SAMPSON  LOW.  MAKSTON,  SEARLE,  &  RIVINGTON, 
Crown  BluIdingl^  188,  Fleet  Street,  E.C 
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DIARY  OF  SOCIETIEa 


London 


THURSDAY,  Novimbbb  16 
RovAL  SociKTV,  at  8.  jt),— Expcrimtnt.il  Coinribimo;j«  to  the  ITieorjr  of  the 
RiiJbmeur :  W.  Crookc*,  K  K-b.  —  Masnclic  OfaMrvalums  mjule  at 
StoDyiunt  CoUua:  lUv.  &  J.  Fitfy,  rlR.S.-'OB  ElaeMcal  Conduc- 
tivity and  Electroqrrit  la  CftcmictI  Campouwb :  Dr.  L.  BIcckrode  (Cniv. 
H.ijue) 

1<INNKAM  SocnTV,  kt  8.  — Oo  tile  Hinli  o-llf  1  Icil  Ijy  Pn'  Sietre  in  the 
Philippine  Archipelago:  R.  Bowdlcr  Sh.^rpc  — Oo  the  Klorj  of  M«r)on 
Iilaiul :  H  N.  MoMfev. 

Chbuical  Socistv,  at  8  — On  Rarwood :  The  Uic  Dr.  A»d«(>3n.— On 
Potauhui  Tii-IadHU :  G.  S.  lohastoa&— On  Um  Coal  Ga*  of  th*  Ifciro- 
polt:  |.  &  D.  Bimpuigc-— Oo  Cakiam  SdplaM :  J.  B.  Baaaay;. 

FRIDAY,  NOVBMMM  s^ 

Mrdical  IlKaoMOMOu.  SociBTV,  at  ti— KodoM  VIeer  t  C  H.  Oddlns- 

Hiid. 

SATURDAY,  Nkvbmiieii  .b 
Phvsical  Soobty.  at  }— On  the  Cobeuon  or  CapilUry  Action  of  Films  of 
Water  cMcciailr  wliea  kcMiac  Solid  BodiM  aa  MHpcarioa  agaiait  the 
AcliM  of  Orarily :  Alfrad  Trhr. 

SUNDAY,  Novamn  19^ 
SuMiMv  l^Ttraa  Sociarv.  at  4.— Oa  OofaM  and  Sdtaci :  Div  G.  G. 
bifl.  F.R.Hiii.&,  F.R.S.L. 

MONDAY,  Kovanau  wt. 

Suuail  sr  Anit  al      Cantor  Lecttire. 

TVKSDAY,  NovBuniR  >i. 

CoOMOICAL  SociaTY,  at  8.30 — Docriptions  of  ix  New  SpccUs  of  Shtib, 
fiom  the  Collcttiont  ai  the  MirchioMs*  I'anKicci  nnd  Dr.  PrcvosI :  G.  B. 
Sowerby.  Juti.— On  Two  New  Species  if  //.  j/<-r.'w>j :  Eoward  K. 
Alston. — On  the  Chine*»e  Deer,  name.-!  l.c^h.^tr,\:ui  inuhianus^  by  Mr 
Swinhoe  :  Prol  Gairotl,  K'.K.S.— Dcvrripti  >ns  o(  New  dpccKsand  a  New 
G«niis  ol  Lciiidaptera,  from  New  Guinea  :  Ariliur  (!.  ISuiler. 

Statistical  Socibtv,  at  7.4s.— Opeaing  Adilre^ « :  Tlie  rresidnit.— Rcpoil 
oa  the  Niath  lateriutiun^l  Si.'iusiical  Cur.^'-cK!.  held  at  BudapaU  lioai 
SlpUMbtr  1  lay,  1^7''  :  I'r  Muuji,  K  K  c  s 

WF.DSESDAY.  N<jVi  .11   «  23. 

CiiOijOGlCAt  S<x;i«TV,  at  8.  — t)n  the  Pre  L'a!iijr;;in  (jr  I)|iiicli.»ii)  Ruiki 
ofiiE.  David's:  H.  IIi;ks — Cii  the  Kot^il  Vertebraies  ol  Spain:  I'ri'l. 
S«al*adar  CaMcrsn.— On  Pkartti\>tf\t>[ia  Str,%kaHi,  a  Fo^mI  Holurtia- 
phidot  Spoof*  from  the  Cambndge  Coproliie  Bed  :  W.  J  s  HA  — 
On  a  New  hpei::e<  cT  Iiur)plenis  from  tl.c  I  nii.fcruu,  u!  '-rotl  iiid  : 
1<  Kllicriilgc.  lull, 

KoVAL  SociKTV  or  LiiaaATcaa,  alt>— On  Two  i>ax>a  Manuscripts  in  the 

BriiuliMMcaat  Walter  da  Gnqr  BMu 
aooRT  «p  iun.  at  •. 

THURSDAY,  Novbhbu  a> 
JtOTM.  SoasTv.  at  1.30. 

FKWAV,  NovaMMk  aa. 
Qmcrr  Mic*oscortc*LCLaa,at  a. 


TUESDAY, 
MATOiAumr  Fiiu>  CMB,ail— 1 


*f. 
of 


CARDirr 


TV£SPAy,  NuvcM»«M  at. 
N*TL'«AL]STS'  SotiKTV.-Truc  Method  and  Unit  of 
Bw.  J.  Waiio.— Sensitive  l'U..ts  :  Rev.  W.  Waikiu. 

MA.SCIlF.STta 
ffEDNESnAV,  NiAsnata  M. 
Scmmnc  Sruaunt'  AaociATioit.  at  7.31K— SoMok 


Lotivei- 


laqwrjr : 


ThM  BdkiMii  lalimiil,  bin  tmf.  •««>,  v- 

INOTE-BOOK  ON  PRACTICAL,  SOLID,  AND 
DESCRIPTIVE  GEOMETRY, 


C0..TAIH1.N0 


<PROBLEiMS  WITH   HELl'  FOR  SOLUTION. 

By  J.  H.  EDGAR.  M.A., 
iMhnarflaMatJi.t      D:        m  the  kn^ai  School aflijawj  tmA 

G.  S.  PR1TCHARD» 

^UlB  KaMT  fm  Dciaipti««CaaMii7,  Rqral  Mdiiaiy  Acadir,  WaUwich. 

MACMm.AW  h  CO.,  Uidaa.  

SOUND  and  MUSIC:  a  Non-Mathemati- 

cal  Ticaliic  on  the  PhyMcal  Constitution  of  Musical  Sounds  and  Har- 
■Mcy  inchidiag  il  c  ^\uft  A  rusUtBl  Discoveries  of  Prof.  Helmholtt. 
BjSlUJLEY  lAVLoR,  MA.,  ku  Fallow  e(  Ttinity  CoUcge,  Ca»- 

auaOLUM  M»  COU  UWIK9M. 


"NATURE." 

AmtBKLY  ILLUSTRATED  JOURNAL  OF 
PRICE  EIGHTPENCE. 


CONTEXTS  OF  THE  NUMBER  FOR  NOV.  9,  1876. 

Fungui  l)L«e«e  in  India     By  Rev.  M,  J.  Berkeley* 
llie  Administratiao  of  Patent  Law*  in  £sgUnd. 

Valtan  to  Om  Mhor:— 

Sumoet'a  Vctbed  at  Sea  —J.  A.  F. 

Sea.Pisheticaand  the  Rriti^h  Ataxiaiion  — F..  W.  H.  HaUtWatth. 
Mr.  Wallace  aod  his  Reviewers.— AUred  R.  Wallace. 
Self-FeTtilisalioQ  of  PUnU  —  Pi  of.  Am  Gray. 
Nitritaof  Amyl.- Dr.  B.  W  Kichardsoo,  F  R.S. 

CapLlhnirRrp  It  W.ihMap.) 


Our  Aatrooomical  Colnnai^ 
The  November  Mcteor>. 
Hcnebal'i  FinI  Climpic  of  Uranua. 
Tb*  'naaait  of  Vcans  lUt. 
Mr.  KaoMni  CUalogu*  of  the  Uiaiatuia  of  SdaMil 

Metooralaginil  Nclw:— 

Oiauia  of  Manitoba. 
Sirocoa  itt  PImi. 

Tha  NonNciaa  Atlantic  Espcditiaa. 

BaraaMKM  «f  Seaikara  RumI*. 

TIM  FaU  af  IWaqMnmrc  k  End  ef  OctalNr. 

Notct. 


a»  am  ji^  BBDfOXD  STRBBT.  STRAMD.  IjONDOK 


LIGHIxMiNG  CONDL'CTQKS. 

Bxperieooc,  aecnraulated  liac*  the  tisM  of  Boqjaaua  Fnaklia,  pww 
conclusively  iiiiii  a  Condiictrrr  mada  of  Cappir  of  ada^puM  tiia  iilhabaa 
of  all  app^unci-)  1  .f  ihr-  i<--o:rciioaaf  amjMHi^tiaaof  baildiiictaa  iha 

Icetniouva  •fleet*  of  lichtuuig. 

NEWAUL  ft  COs'S 

PATENT  COPPER  LIGHTNING  CONDUCTOR, 

As  appGod  to  an  Uitda  04  niilliliini  ■Ml  IMmilag  !■  ill  Mila  af  ifca  ■imli 
with  uBvazyiaf  success,  U  the  nott  RdfaM^'Bwit  BibeM%  aad  fTiaiiiiwI 

Cooductor  evti  oflcred  lo  the  imblic. 

It  IS  aiinple  in  lu  .ip'^ljuation,  n:^  miulstori  b.^;ng  required,  and  it  cona 
eniy  onaihilling  pa  toot  (or  ihc  sisuiijjil  iire,  wtuch  u  saia  in  any  tiorm. 

R.  t.  MBWAU.  ft  CO..  . 

~  LTVIRPOOU 


i}o,  .SI  KAMI.  W.C 

WAT  KKL(X>  ROAD, 


36,  WAT  KKLW  ROAD,  LIVKRPOOI. 
6S.  ANDl  KSTON  QUAY,  GLASGOW. 

MANUFACTORY— GATESHEAD. ON-TYNB. 


"That  ezcellait  iteiiodical  The  Gaksem."— Profeator  Owaji. 

THE   GARDEN  :  A  Weekly  Illustrated 

Journal  of  Gardcaina  !■  aU  ii>  Biaachai.  Fouadod  aad  Oaidiiftad  bf 
V.  rubinsonTI'.L.S..  AaHw  af  "AlfiM  Flovwa  fer  Eauldh 
Gardens,"  A^^_       taaadwUi        M^bttflf  9Sf  AnftN. 
••  Mr.  »U>bta«aani  wtaMa  wd  rtigaS"wiilily."  JWw>*v  Rtmkm, 

Aug.  loth,  l87t. 

The  following  are  WDe  of  tha  Mibjecti  re«alaliy  MaMdaf  ln  feai 
The  Flower  Garden. 
Landscape  Gardeiiiag. 

The  Fruit  Garden. 
Garden  Stnictiircs. 
Rrjcm  and  Winilvw  GaxdaBB. 
Motaaaud  ( 


and  QuestMoa. 
(Qflflttmla^ 
and  Shraba. 


Hardy  Flowai^ 
Town  Oardena. 
Th*  CoBMnqUory. 

Public  Gardcu. 
The  Greenhouse  and  I 
Th*  Hooaabold. 
IteWOdOaiidM. 
tvm*  and  Stmba.  |     Tha  Kiicbaa  Garden. 

Profctaar  Aba  Cbat  layt :  "  It  wcms  adnimbly  adapted  to  the  want*  aad 
tastet  of  fcmlcmcn  who  are  iiMercated  in  rural  aAairv  By  such  we  hear  it 
higUy  apweo  of ;  and  « c  think  we  do  a  favour  to  ihox  of  that  daaa  wha 
IMW  it  BOt  as  yet,  by  calling  atteulioQ  to  it. " 

Price  bd.  Weekly.  Spcciincn  Copy,  Povt-ftcc, 
Terms  tA  Subscription.  —  Sent  direct  Irem  tha  Office  in  London,  poet  fire*^ 
payabla  in  advance— For  One  Year.  afif. :  Half  a  Year,  ifr.  :  Quarter  of  a 
Year,  M.    Address  all  letter*  coacernin|!  Subscriptioos  to  — Th«  Publisher  of 
TVb  Gurdtn,  37.  Southaoiptoo  Street,  Covcnt  GiLrdea.  London,  W.C 

A  GEBTAIH 
EBMEDY 

BAX^  imSTIt  <Mbb  VUtKM,  nd '  MBM  If 

affectaally  m^bed  on  the  Nock  find  Cheit,  it  euna  80BX 
IHBOAIS,  SBOHCHITIS,  GOUQHS  aad  COLDS;  to 

mm^  iiiwni>Twi,    n  lya  iiiwim  tt  h  
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SOME  OF  MAGMILLAN  &  CO.'S  NEW  BOOKS. 


Art  at  Home  Series. 

I.  A  PLEA  for  ART  in  the  HOUSE,  with  Special  Reference  to  the  Economy  of  Collecting  Works  of 

Ai^  and  the  Importance  of  Taste  in  Education  and  Morals.  By  W.  J.  LOFTIE,  B.A.,  F.&A. 
With  Illustrations.   Crown  8vo.    2;.  64/. 

II.  SUGGESTIONS  for  HOUSK  DKCORA  riOX  in  PAIN  riN'G,  WOODWORK,  and  FURNI- 

TURE.   By  RHOD A  and  AGNES  GARRETT.    With  Illustrations.    Crown  »vo.  2s.f>d. 

Astronomical  Myths.  Based  on  Flammarion*s  "  The  Heavens." 

By  J.  F.  BLAKE.  lUustiated.   Ext»  Crown  8va 

Bancroft's  History  of  the  United  States  of  America,  from  the 

Discovery  of  the  ContinenL   Thoroi^ly  Revised  Edition.   6  vols,  crown  8va   54J.  [TX^r  day. 

Modern  Physical   Fatalism  and  the   Doctrine  of  Evolution. 

By  Prof.  r.  R.  BIRRS,  including  an  Examination  of  Mr.  H.  Spencer's  First  Principles.  Crown  8vo.  (a, 

[TJUtdaty, 

Difficulties  of  Belief,  in  connection  with  the  Creation  and  Fall, 

Redemption  and  Judgment  By  ProC  BIRKS.  Second  Edition,  Entaiged  Ounni  8vo.  5^ 

The  Rajah  of  Sarawak:  an  Account  of  Sir  James  Brooke, 

K.C.B.,  LLD.  Given  chiefly  duougb  Lettets  and  Journals.  By  GERTRUDE  L.  JACOB  With 
Portrait  and  Maps,   a  vols.  Sva 

Log  Letters  from  the  "  Challenger."    By  Lord  George  Camp- 

BELL.  Sva 

An  Introduction  to  the  Theory  of  Electricity.    With  numerous 

Examples.  By  LINNjEUS  CUMMING,  M.A.  lUustntioub  Crown  8va 

The  Californians.    By  Walter  M.  Fisher.    Crown  8vo.  6s. 

[ T/i/s  dtlY. 

A  Course  of  Elementary  Practical  Physiology.     By  Michael 

FOSTER,  M.D.,  F.R.S.,  and  J.  LANGLEY,  B.A.  Crown  8va  6s,  {msday. 

A  Text  Book  of  Physiology.     For  the  Use  of  Medical 

Students  and  otheis.   By  MICHAEL  FOSTER,  M.IX,  F.R.S.  Medium  Sva. 

The  Practitioner  s  Handbook  of  Treatment ;  or,  The  Principles 

of  rheiapcutics.  lly  MILNER  FOTIIF.RCILL,  M.D.,  M.R.C.P.,  Assistant  Physician  tO  the  Vwtorta 
Park  Hospital  for  Diseases  of  the  Chest,  and  to  the  West  London  UospitaL    8vo.  14s. 

[T^is  day. 

Applications  of  Physical  Forces.  By  A.  Guillemin*  Trans- 
lated by  Mrs.  LOCKYER.  Edited  by  J.  Nurman  Lockybk,  F.R.Sw  With  lUostntions  and  CokMived 
Plates.  Royal  8vo.    Uniform  with  "  l  orces  of  Nature." 

History  and  Literature  Primers. 

GEOGRAPHY.    Hv  GF.ORGK  GROYE,  D.C  L. 
CLASSICAL  GEOGRAPHY.    By  H.  F.  TOZER,  M.A. 
PHILOLOGY.  By  JOHN  PEILE,  M.A. 

MACMILLAN  &  CO.,  Bedford  Street,  Strand,  W.C. 
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SOME  OF  MACMILLAN  &  CO;S  NEW  BOOKS. 

Manual  of  Marks  on  Pottery  and  Porcelain.     By  W.  H. 

HOOPER  and  W.  C.  PHILLIPS.  A  Dictionaiy  of  Easy  Reference.  With  numerous  lUustrationc 
i6ma   4^.6^.  \Thuday. 

The  Invasions  of   England:  a  History  of  the  Past,  with 

LcMOos  for  the  Toiaat.   Bjr  Capt  H.  M.  HOZIER.   a  vols.  8vo. 

Bracebridge  Hall.    From  Washington  Irving s  "Sketch  Book." 

With  UlustntlOlls  by  RANDOLPH  CALDECOTT.    Crown  8vo.    Unfform  with  "  Old  Christmas." 

Rambles  and  Studies  in  Greece.    By  J.  P,  Mahafly,  M.A. 

Illustrated    Crown  8vo.    8i.  (^d. 

The    Germ    Theor}'   applied   to   the    Explanation   of  the 

PhenomenaofDisea.se.    By  T.  MACLAGAX,  M.D.    8vo.    los.  U.  {This  day. 

Aerial   Navigation.     By  C.   B.   Mansfield.     Edited  by  his 

Brother,  R.  B.  Mansfield.  With  Preface  by  J.  M.  Ludlow,  and  Illustrations.  Crown  8vo. 
w.  \Ihis  day. 

A  System  of  Medicine.     Edited  by  J.  Russell  Reynolds, 

lf.IX,F.IL&  VoL  IV.  DISEASES  OF  THE  HEART. 

Dutch  Guiana.     By  W.  Gifford  Palgrave,  Author  of  "  Travels 

in  Central  and  Eastern  Aimlm.''         Map  and  Plan.  DemySva  9^.  [Tikis  day. 

New  Lands  within  the  Arctic  Circle.  Narrative  of  the  Dis- 
coveries of  the  Austrian  Ship  Teg<tthoff  in  1872-74.  By  JULIUS  PAYER,  one  of  the  Commanders  of 
the  Expedition.  Containing  upwards  of  100  Illustrations  from  Drawings  by  the  Author,  engraved  by 
J.  D.  Coonnt,  a  Coloured  Frontispiece  and  Route  Maps,   s  vols,  medium  8vo.   32^.  \Tkh day. 

Elements  of  Physical   Manipulation.      By  E.  C.  Pickering, 

Thayer  Professor  of  Physics  in  the  MassachubcUs  Inslituie  ol  Technology.  Part  W.  Medium  8vo. 
tof.  (Ul  \This  day. 

Chapters  in  the  History  of  Popular  Prepress  in  England, 

chiefly  in  relation  to  the  Freedom  of  the  Press  and  Tnal  by  Jury.  i6oo~i8ao.  With  applications  to 
later  years.    By  JAMES  ROUTLEUGE.    8vo.  i6x. 

Life  of  William,  Earl  of  Shelburne,  afterwards  First  Marquess 

of  Lansdowne.  With  Extracts  from  his  Papers  and  Correspondence,  By  Lord  i.D.MOND  EITZ- 
MAURICE,  M.P.  VoL  III.  8vo.  With  Maps,  i6x.  (Completion  of  the  Work.)  (Vols.  L  and  II. 
I2.r.  each.)  \Tkis  day. 

The  "Challenger"  Expedition. — The  Atlantic:  an  Account 

of  the  General  Results  of  the  E.\ploring  Expedition  of  H.M.S.  C/iallenqir.  By  Sir  WYVII.LK 
THOMSON,  F.RS.  With  numerous  Illustrations,  Coloured  Maps  and  Charts,  from  Drawings  by  J.  J. 
WVLD,  engraved  by  J.  D.  COopbr.   s  vols,  medhmi  8va   Uniform  with  **  Depths  of  the  Sea." 

1  he  Scholar's  Handbook  of  Household    Management  and 

Cookery  suitable  for  Elementary  Sdioohk  ^  W.  E  TEGETMEIER.  Compiled  at  the  request  of 
tiie  School  Board  for  London.  Pbtt  8va  doth,  is,  \This  day. 

Cameos  from  English  History.     By  Charlotte  M,  Yonge, 

VoLUL  Globe  8va 

MACMILLAN  &  CO.,  Bedford  Street,  Stnuid,  W.C 


Digitized  by  Google 
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JAMBS  WOOI^LBY,  SONS,  ft  CO.. 
69k  HARKET  STREET,  MANCHB8TKR. 

CHEMICAL  APPARATUS  AMD  REASENTS 

SBT8  OF  APPARATUS  AND  CHBIIICALS 

For  tha  miocu  Public  Knmi—tfaifc 
PoriabU  Chemical  CabiKcU  adapted  f»  JS'hati  Study. 

OPTICIANS,  % 
179,   BROMPTON    ROAD,  8.W. 

(Cloit  to  South  Ktnvnjtoo  MiUeum). 

PAOF.  DEWAR'S  NEW  ELECTROMETER 

ftedtMlOfini  wl  meaiUrioK  minule  quaatilies  of  KlacBWOIIM  taW 

TABLE  POLARISCOPE, 

WithRauiini  Double  Imaje  I'mm  and  Sptctroicope,  Ac,  for  the  Aaalvtb 
OffMariwd  Light,  aideviieJ  by  W,  SpottUwocKtir,  Ew] ,  P.R  £^ 

TI8LET*S  PENDULUM  APPARATUS, 

Par  dnwing  I.i»vaio'is  fijurr^  (graphic  jTj»in.;i.  of  the  Mu^iul  Intervals 
•a  card  or  on  I  gl  i  ''.  1  i|,t(,  ,ii  Arrangement  for  projectinu 

I  ih*  icreea  iu  the  proceu  of  ft>ria4iioa.    (Moki  aimciivo  for  Class 

•  ll);Cl4l4i. 


Spacitnea  Curves  draura  on  carJ,  post  (rte  yt.  per  doten. 
Lht*  «f  Aenaik  tutd       Folariud  Light  A/^imlmt,  ad.  tMh, 


SECTIONS  OF  ROCKS 

FOR   THE  MICROSCOPE. 

AlMtcriciof  keautilully  cut  Scaion>  fur  Kicctiuii.   The  firtt  Lilt  BOW 

Abo  SPECIMENS  OF  ROCKS  of  all  She,  ungly  or  in  Collcctioiu. 
UpmnU  o(  i,«oo  Varieties  from  all  parts  of  the  world,  on  view  u 

JAMES  R.  GREGORY'S 
New  nod  Kxtcnaive  Geological  Show-roont, 
M.  CHARLOTTE  SFREIT,  KIT/ROY  SgUARB. 

Klcmcnlary  Cottctliani  frnm  tc  j.  f-/. 


RUPTURES— BY  ROYAI.  LETTERS  PATENT. 

WHITE'S  MOC-MAIN  LEVER  TRUSS 


b  aOoweJ  by  upwards  of  500  Medical  Men  to  be  tbenOat  effec- 
Hhn  iavoatian  in  tbc  curative  treatmcol  of  Hemin.  Tb«  um  oI 
•  itecl  tonng.  10  o<t«D  hurtful  in  its  cllieciai  b  here  a««idcd  .  a 
hA  bandage  being  worn  round  ibe  bodv,  while  the  ra-j«.iuta 

reoisttne  power  is  supplied  by  the  M(iC-MAlN  PAU  and 
PAIKN'r  I  EVtR,  fitting  with  n  much  ease  and  cloMuess 
thdi  It  cji.:i"t  detected,  and  m;iy  be  worn  dutiog  sleep.  A 
dochplive  carciilar  may  be  had,  and  the  Tniss  (which  cannot 
iul  to  fiilfarwaided  by  pmt.on  the  dicumfmnGe  of  the  body. 
Ma  below  tha  hips,  being  asnl  to  the  Manufacturer, 

JOHN  WHITE,  228,  PICCADILLY 

Price  of  sSiriRleTniM  iCr  ,  iii.,  s6j.  6d.,m»iiu.td.i 


Double  ,,  311  t>J  ,  4U  ,  and  1 
Umbilical  „  4it.  and  5x1.  6d, 


ELASTIC  STOCKINGS,  KNEE-CAPS, 

Ac,  for  Varico^  Veins  and  all  caie*  of  WeaVnejii  ami  Swelling  of  the  Let,, 
Sprains,  &c.  They  arc  f*orous,  ligbt  in  tcstnir,  .,i:lJ  mcxj^ciikive,  an]  tlrawn 
on  over  an  ortliuary  tlucking.  Price  41.  Cm'.,  js.  Ui.,  101.,  aad  ifn.  each, 
floatage  free. 

JOHN  WHITE,  Manufacturer,  228,  Piccadilly,  London. 

THE  BREWERS'  GUARDIAN: 

A  iMrighdy  Vtftr  ttntUd     tb«  Pratectioo  of  Brewers'  Iiilmm. 
I  irwwu.  Lvl,      FuUuMBtaty  Matten. 

Malt  iWD  Bar  Tmbbi  iun  WiMSAiisSniirTkum 


'  The  Brewen-'  GuaidiM* k  MiUiahed  on  the  E veninn  of 
'  JoimmII  oftdally  connected  with 


Tuesday,  and  is  the  only  j 


ription,  161.  ^  per  annum,  p*%t  free.  (Sating  from  any  qi 
Copies,  ir.  eai:h-    KeuistctcJ       tf,i;i^:iiiSMuri  abroad. 
Oflicee — j.  Bond  Court,  Walbrook,  l>!r..lc  r>,  K  C 


HOTTERSHEAD  AKH  CO. 

(Standen  Paine,  and  F.  Baden  Ilenger), 

GENERAL  LABORATORY  FURNISHERS 

(CHEMICAL  AND  PHYSICAL). 

Price  List*  of  Appwalu*,  Bottles,  Pure  Cbca.ica.ls,  i.c.,  pj>t 

free. 

Orders  of  £2  value  and  upwards  delivered  carria|{e-p*id  to  any 
nilmTStatiaa  in  EaghnAor  W«l«. 

7,  EXCHANGE  STREET,  ft  lo^  HALF  MOON  STREET, 

MANCHESTER. 


ROCK  SECTIONS 
FOR   MICROSCOPICAL    I  M  V  E  S  T  I  Q  A  T  I O  NL 

Igncws,  MeiamorjAi,..  aitd  Scdiaaealary. 
HOW  A  Oa-S  NEW  POPULAR  RlNOCULAR  MICROSCOPI; 
£ia  lat. 

HOW^  STUDBNTS  MiGIUMOIW!,  £$  ^  t 
MOW«  MICROSOOKLAMP. 

INDISPENSABLF.  TO  I.KCTURERS  ON  GKOLOCY. 
How  ft  Co.'k  Scries  of  Geological  Diterams  for  the  l^micrn,  couu>u.i;  of 
Seclioas  of  Strata,  Groups  of  Koi^il*.  UestoraUoos  of  Extinct  Aaunals,  Ac. 

Calalogue  on  AppJicatioo. 
Catalogut  of  Laoteiiti,  Disseiving-Vtew  Apparatus  and  Pbjto.  SMm.  M«v 


•    JAMBS  HOW  ft  CO., 
(Lu*  a,  FiDitar  law), 

S.  ST.   BRIDR  STRRRT,  LONDOK. 


GEOLOGY  AND  MINERALOGY. 

ElcDkCCiiary  Collections  in  dcal-Oaioed  and  polisbed  Cabinets  with  Lock 
"if  lioTirill''**'^  *********       '^''"*"'"**^  oiTlHiid,  with  collect  nswei 

jC  i.J.  L 

from  J    o    o  to  4 

».  „     t   10     O  t.3  ] 

■n  I    O    O  to  S 

...      „  o  10  e  to  I 

...      „   t  o  «  10  4 

,.   I  10  o  n  3 

1  o  o  le  s 


.Minerals,  Two  Himdrcd  Spccii 

Minerals,  One  Hundred  and  Pilty  do.    .» 

MineraU,  One  Hundred  do   «• 

MioeraK  Kilty  do  

Posuls  (BritishX  Two  Htmdred  Specimens  ... 
Fossils     da.     One  Hundred  and  Filty  do. 

do  .     One  Hundred  do. 


Posada 
Fossils 
Rocks 
Rocks 


do..     Fifty  da>      M   ...      ,.   o  so  o  I }  I 

do..     One  Hundred  Spednens  looios 

do  ,      Fifty  do.    o  10  o  to  1 

The  Student's  Pocket  lllo*pij<  Case,  cmf.lele,  »or. 
Show-cases  and  Cabiut-t^  in  grcdi  ^.inety.  or  made  to  <^rder.  Oitaloguca 
pn^finn^    All  MCeturies  to  be  ubtoiucd  uf 

THOMAS  J.  DOWNING, 
A  WmSKIH  STREET,  ldnuon.  E.c,  and  jti,  CUSTOM 

RUAl),  N.W 


THB 


BNTOMOLOGIST'S  MONTHLY 
MAGAZINE. 

Price  Sixpence,  monthly,  t4  pages  Rvo,  with  occasional  IlIuJtntioM. 

Conducted  by  J.  W.  Dot  cla5.  R.  McLachlak,  F.L.S.,  E.  C  Rva,  and 
li  'I'.  .Staiktom,  F  R.S.,  &c 

This  Magaiine.  commenced  ia  1164,  contains  standard  articles  and  notaa 
the  BriS^tSifc""*"'''  *^  munhljr 1 1  111  «< 

Subscription— Six  Shillings  per  Volume,  pqtf-free  The  volumes  ooco- 
iiicnee  with  the  June  number  in  each  year. 

Vols.  L  to  V.  (suongly  bound  in  doth]  may  be  obtained  by  purchasers  of 
(ha  (MiM  m  M  date,  at  the  incNaaid  prioa  af  la*.  <    *     '  ** 
voll.  aaj  M  feaA  acpaiauly  or  U(iifaar,  M  |i(.«ach. 
Late:  JOBll  VAN  VOORST,  t,  T 

M.B.  rw—BlWiliwM.  ac,  iboaM  b»  it  to  Ifce  Ulliii  1  iha  < 
tddnta.  

THE   BEST   FARMERS'  NKWSPAfBR, 

THE  CHAMBER  OF 
AQRICULTURB  JOURNAL 

AND    FARMERS"  CHRONICLE, 

E4ited  by  John  Aloeknoh  Claikb,  Secretary  to  tha  Cci  ujJ  i:\.^\x-t 
of  Agricuitiue, 


Devotes  special  alteuUun  to  thedisciiMlnnsaod  proceydiags  c'  Lhe  Chambers 

'  gricuflu 

inleUigeuCe  ol  ).ianicular  value  to  the  ajricultunst 


of  Asnculiure  of  (•rrat  Kritain  (which  now  niimbw  mwarda  of  il^eae 
ncriNrrs br^i  .lrs  b;i'<  H'R  original  papers  on  practrcai  ftgWUt^  BMla  ■agg^ 


THe  Loodon  Corn,  Seed,  Hop,  Cattle,  and  other  MarkeU  of  Monday  an 
specially  reported  »  thia  Journal,  which  is  desjiatched  the  same  eveniagw 
to  essm  delivery  to  country  subscnbert  by  the  first  poa  on  Tueaday 

Prioa  yL,  or  prepaid,  is<  a  year  post  iree 
Published  by  W.  PICKKRING.  si,  Arundel  Street.  Strand.  W.C. 


Matad  by  K.  CutV,  Sons,  ani>    avlo«,  at  7  and  S,  Urcad  Street  Hill 
Mmwumi  AMB  Co.,  at  Ik*  Oflci,  •»  aad  jg, 


Queen  Victoria  Street,  in  the  City 
— TUVMBAV,  Hi 


of  Lotulbo,  and  puUuhod  by 


Digitized  by  Google 


A  WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE. 

"To  the  solid  ground 
0}  Kature  Irutti  tkt  mind  wkith  huilds  for  oye." — Wordsworth 


No.  371,  Vol-  15] 

THURSDAY,  DECEMBER  7,  1876 

[Price  Fourpence 

Rfgutcrcd  M  ■  Nc«>pa|>er  at  tl>e 

(All  Rlshu  u«  Ruerred. 

SUBSCRIPTIONS  TO  "NATURE." 

Yearly   |8/.  &i 

Hair-ycwlj    9f. 

Quarterly   S^' 

Pott  Free. 

P.0.0.  payable  to  MACMIIXAN  &  CO^ 
OrncK:  29,  BEDFORD  STREET,  STRAND,  W.C 
SptnmtH  Number  stTil  on  receipt  of  Slampt  for  ^\d. 


THE    ROYAL    AQUARIUM,  WEST- 
MINSTER. 

All  llic  Tanks  aia  now  ccmplcie.  Latest  Arrivalt :— 1°hiee  Monnier 
Alligatori  fiom  the  Miutuippi  ;  Argler,  or  Dcvil'fi>h  ;  Thiiiy  Oclopods, 
he. 

Tke  FUh  are  fed  after  the  A<temooo  Concert. 
 Adminion  Daily,  ONK  SHILLING.   

ST.  THOMAS'S  HOSPITAL  MEDICAL 
AND  SURGICAL  COLLEGE. 

The  Ctotui  of  TnMnictiun  for  the  Prcliriiioary  Scientific  Examinatlun  at 
the  University  of  l^^ndon  in  fhyticv  ChemiMry,  Rot.tny,  and  Zoolojnr.  and 
for  the  1st  M.B.  Enamioaiioii  III  Cheiniitry,  Sfaleria  Medina,  Anatomy, 
am]  Phy&iolosy,  i^il)  conxmcnce  lo  bs  held  early  in  January. 

For  pariicuUii  apply  to  R.  G.  WiiiiriKLU,  Medical  Secretary  al  the 
Ha»|>ital. 

GUY'S  HOSPITAL.— There  is  a  Vacancy 

for  LECTURER  on  liOIANY  in  the  Mediol  School  of  GuyV  Hoi- 
^lal.— For  particuUrt  addt«t  the  Dban,  Guy'i  Hotpiui,  London, 

SUNDAY   LECTURE  SOCIETY.— LEC- 

TUKES  at  ST  GEOkC.K'S  HALL.  LANGHAM  PLACE,  each 
SUNDAY  AFTERNOON,  al  Kourpreciiely.  -Sunday.  December  to. 
J.  Allanson  Pictov  Eul ,  M.A.,  on  "Ihe  Doctrine  of  Kvolutioo 
10  its  ISearinK  on  Kducation." — Mrinl«ri>'  Annua)  Sulncripiioo.  /i. 
Payment  at  the  Doof — One  Peony,  Sixpence,  ant]  (Reserved  Seau) 
One  Shilling. 

QUEENWOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

Sound  Geoenil  Kducation  for  EoyL 

Special  attention  to  Science,  puticularty  to  Chcmiilry,  both  Ihaonlica 
aod  practical. 

Rcrerencca  to  Dr.  Debut,  F.R.S.  :  Dr.  FruUaod,  P.R.S. :  Dr.  RoMXC. 
r.R.S. :  Dr.  Anrui  Smith.  P.R.S. ;  Dr.  TyiKUU.  rR.S.;  Dr.  Voalcker, 
r.ILS.  ;  Dr.  Willuimioo,  F.R.S. 

C  WILLMORK.  PrindpraL 


ROYAL  COUNCIL  OF  EDUCATION.— 

The  Laboratory  and  ClaUHtmmt  of  Bemen  CoUere  are  open  for  Pupil* 
XVSRY  DAY  and  EVENING.  The  >ubjecl%  o«  the  above  Exaouoa- 
tioiu  can  be  xtudied  either  Privately  or  in  Clauei.  Feei  meleraia. 
Analyiei  and  invntisatloni  conducted.— Apply  10  Prof.  K.  V.  GAliDMta, 
r.B.S.,  F.&A..  4^  Beraert  Street,  W 


MICROSCOPIC  OBJECTS 

Of  the  hijchett  alLaiiuble  perfectioo,  illimraiing  Anatomy,  Phyiiolory. 
Botany,  Entooolofy,  and  every  braiich  of  Micmtcopical  Science.  J.  i>! 
Holler'*  New  Typen  Ptatci  and  Object*.  Nobcrt'i  Linet.  All  maleriaU 
and  requiiitei  (or  mounlinK.  Unequalled  Student's  MicnMCOpe.  with  Ens. 
lish  I. inch  and  )-iDchob)ective>,  Five  Guinea*.  Catalogue,  New  Edition.  iIt* 
grati*  and  pou  free,  and  ObjecU  delivered  in  U.S.A.  and  Dritiih  Colonic*. 
EDMUND  WHEELER.  4tw.  TolUngtoo  Road,  HoUoway.  Loodoo.  N. 

THE  HANSA/^ 

Pubti*hed  liooe  18&4,  in  Hamburg,  I*  the  onljr  indcpendcot  profettiooa 
paper  in  Germany,  dedicated  exduuvely  lo  Maritime  ObjecU.  Etaayi,  Cri- 
tique*, Review*,  Keportt,  Advertiiemenu.  Strict  eye  kept  upon  the  deve- 
lopment of  Maiitine  Aifairi  in  every  re^pecL  Every  lecond -Sunday  one 
Number  in  4to.  at  leail  ;  frequent  »uppl.:meni*  and  dmnns*.  Subkcriplion 
at  any  Ume  ;  pieccding  number*  of  the  year  rumivbed  tubiequeotly.  I'nce 
IM.  lor  twelve  month*.  Advertiiemenl*  4^.  a  line,  widely  ipread  by  ihit 
paper  ;  cooiideraUe  abalrment  (or  3,  6,  11  nMnilu' invenion.  Buuneu 
Office:  Au;.  Meyer  and  UicckmaBn.  Hamburg,  Alierwall, at.  Edited  by 
W.  V.  FaxDBN.  M  R.,  Hamburgh.  Alexander  btreet.  t. 

WANTED,    ONE   EACH,   No.    ii6,  358, 

NATURE  —MofKATT,  Pah.k-.  &  Co  .  n,  PjiernD>ier  Square. 


STATHAM'S, 


CHEMICAL  AMUSEMENT  CHESTS 


PRIZE  MEDALS  "for  Quality  and  Cheapncv.."    LonJyn,  i86j.  Pari*, 

1867. 

INSTRUCTION    IN    SCIENCE,   AMUSING  EXPERIMENTS. 
YOUTH'S  CABINETS,  with  Hook  of  Experiment*,  bi..  Sr.,  nr., 

STUDENTS'  CABINETS,  air  ,  jir.  6J,  4«.,  6^1.,  84r.,  aior. 
ECONOMIC  LAItOK.KTORY.  7f«,  aior. 

"CHEMICAL  MAGIC,"  Box  of  Materials  and  Krectioos  lor  30  atld  100 

Experiment*,  po*t  free,  ir.  9d.  and  fx 
"FIRST  STEPS  IN  CHE.MISIRY."  7./.    lllutlnUcd.  CaUlog^ie.  One 

Stamp. 

W.  E.  STATHAM,  iiik,  SiranJ,  London. 

GEOLOGY  AND  MINERALOGY^ 

Prit*  Medal  Eleoiealary  Collection*  to  illmtrate  tlie  above  Science*  at  the 
following  prices :— 


I 

> 


d. 

o  lo 

o  10 
o  to 


r.  </. 

D  O 
O  O 


JO  Fouil*,  Stratigrapliically  arranged  in  Caic 

;o  Mineral*.  Kortby  an  J  Melalliferou*   

50  Rocki,  Sedimentary  and  Ixncotit   ... 

100  Ko*i'U,  StraiiKrapbically  arranged  in  Caw  with 

lock  and  kry   

100  Mineral*,  Earthy  and  Mctilliferou*   

ijo       ,.      FouiN.  and  Rock*,  in  one  Ck5«  

aoo  KosmU  and  Rock*   

Supeiior  Collections  for  In*tituiion*,  from  50  to  1  ,ouo  Gutnc;.*. 

BRYCE  M.  WRIGHT, 

F.R.G.S..  ftc.  he. 

00,  GREAT  RUSSELL  STREET,  BLOOMSBURY, 
LONDON,  W.C. 


o  10  5 
o  to  10 
o  to  10 
o  to  3a 


o  o 
o  o 
o  o 
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To  Geotogisti  and  Xatunltils. 

ORFORD  CASTLE  FOSSILS. 

The  Cultiiie  ne»r  OrfoiJ  Ci»tie  in  wliic  i  ih-se  rate  and  Ixiutiful  FoiilU 
hive  b*en  fonnJ,  ai  a^lvert^^eJ in  Nati  kf  U't  year,  U  mill  open,  and  more 
than  twelve  it^ousand  Specimens  all  c.nrefully  delennined  by  Mr.  Charlei- 
worth,  have  been  ditiribuled  ainuiig  the  SubKribcn.    Papers  containing  the 

EtrticuUr^  of  SubsuiDtioa  may  be  obtained  W  «rilia(  to  Thomas  Fl^td, 
.&q  .  SiissFx  Huute, Ibwatd  Itwd,  SoMlh  Hflnraod,  &Et  cactoiiac  »d- 
dreucil  envelope. 


ROCK  SECTIONS 
FOR   MICROSCOPICAL  INVESTIQATION. 

Iltnemn,  Mcmnorp'iic,  and  Sedimentary. 
HOW  ft  CO.'S  NF.W  POPULAR  ttlSOCUI.AR  MICROSCOPE; 

HOWS  SrUDEN  f"  Mi'cRO.SCOPE,  5s. 
ItOVVS  .MICRO.SCOPE  LAMl'. 
INniSl  KSsAIU-E  TO  I.ICrrRERS  ON  GEOLO(.;V. 
HowftCo.'^  Srt'.ci  uf  Oeolojical  Diasrarai  for  the  Lantern,  coniutincof 
SwrimkoX  Strata,  Croups  of  Kov^ils.  Re^iorationi  of  Extinct  Aninald  SC. 

Catalogue  on  Application. 
CMlkgM of  I«taniit  l>is!K)Inn;C-View  Apparatus  and  FinIO,  SIWlt»  NCW 
Edition,  in  ptcj>.ir.uion. 

JAMES    HOW    &  CO., 
(Late  1,  Fwter  Lane), 
^  ST.  BRl DB  8TKE«T.  LOWPOW. 

TO  >IIN  I  !'    '  '    : !  ^T'^  , 

THOS.  D.  RUSSELL 

Has  now  on  hand  a  br^  namber  of  sdect  Mmonli,  con- 

tUting  of  Calcites  Kluors,  (Juart?  varieties,  Chalcedony,  Antes, 
Opals,  KeUpar*,  Garnets,  Epidnie,  Zeolircs,  Manganite,  Cassi- 
tcritc,  Ccrussitc,  PyTonioqihite,  Specular  Iron,  Limoniic, 
Goelhite,  M.vcaMte,  Cuprite,  &c  The  Minerals  arc  about  i4 
to  3  indies  square,  and  are  offered  for  tale  at  6s.  to  9/.  per 
dozen  specimcm.  Parcel'?  scut  lor  selection  to  known  or 
approved  applicants.  Cat.Tl'>f;iic  of  Collection*  of  FomOIi 
Aiicroscopic  Objects,  Crustacea,  \c.,  post  free. 

THOMAS  D.  RUSSELL, 
48,   K«;sF.X  SlKKKT,   Strand,  W.C. 

MORRIS  TANNENBAUm737,  FITZROY 

STREKT,  \V  ,  oflcrv  Jewcllets,  Mii.rr.il  l.apiJ.itie5.  aiiJ 

dallv  Collector!  of  Ran  Cut  Ucm  (which  he  pauetuea  iii  all  kmd> 
•KMUii^l,  tai|i  Callnclkl  if  ina  Hyacinths  la  all  CMouri,  clear 
^nltli  Tepose*,  Bhw  and  VfluiKir  Amethysti,  Pcrcdott,  yioe  Jarcooo 
Olivin',  rire  Foiiils,  Oriental  and  all  kinjn  of  potiihed  Agatet,  Stir- 
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By  Prof.  BALFOUR  STBWART,  F.R.S. 
ON  HEAT:  an  EUmmUary  Treaiise. 

W^anaMioaa  Woodcut*  and , 


9n,  7*-  dA 

"  The  publication  of  this  m.-inual  is  exceedingly  well-timed :  it  includes 
within  narrow  limit<.  the  IraiSin;;  facts  and  piincipl»  of  this  younger-boro  ol 
the  S.  cii.cv,  .iiiil  fur  ibc  ni.i  irty  of  the  sicjtcr  i«rtion  of  the  contents  ooly 
ttqiiiies  ordin.\r)- iiilcliigcncc      thc'part  of  the  reader." — S/fcla/vr. 

By  Professor  ROLLBSTON,  F.R.S. 
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TON,  M.D.,F  R.S.,  IJaac»aPMtam«rffanUb|r><WM  Diny 

tvo,  doth,  price  i6r. 
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By  Prof.  CLERK  MAXWELL,  F.R.S. 

ELECTRICITY  and  MAGNETISM. 

•  «aU  •tobjCi  iui.A£ 
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AUunmum. 
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SECOND  EDITfON,  REVtSED,  WITH  A  SPECIAL  LECTURE  ON  FORCE* 

CROWN  8vn.  WITH  IITA'STP  ATinv^,  o/. 

BEGMT  ADVANCES  IN  PHTSIGAL  8GIMGK 

BY  PROFESSOR  P.  G.  TAIT. 

"  The  object  of  the  book  is  to  give  an  account,  free  from  minute  and  technical  treatment,  bat  precise  far  as  it  goes,  of  t\e 
leadinc;  results  of  what  may  be  specially  called  modem  pliysicil  science,  and  the  methods  by  which  they  have  l>ccn  rcichei  At; 
one  who  has  even  a  moderate  knowledge  of  the  subject  will  lie  aivare  that  this  is  a  task  which  only  a  m  istcr-h.ind  should  attenft ; 
and  there  will  be  little  duubt,  we  think,  among  the  few  who  are  reallr  entitled  to  pass  judgment  on  the  execution  of  ittlitt, 
notwithstanding  a  certain  roughnen  in  fom,  dm  to  the  miancr  in  wbm±  Ihe  won  m»  pradond,  flw  miteihliud  b  tm 
apparent" — Saturday  Kevitto. 
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OF  CORAL  REEFS. 
By  CHARLES  DARWIN,  M.A.,  F.R.S. 

Cmntm.  WHh ilico PlaM 
I  SHini.  BLDBR.  ft  OOi,  15,  Watafao  Vkn. 

THE  ORtGIN  OF  UFE. 

Now  ready,  in  crown  8vo,  with  it  Illu-itratioDs  engraved  on  Wood  fiom 
ItrAwin^i  liy  F.  W,jtltl\,  ].rii'-  5-.'  , 

The  PUZZLE  of  LIFE  and  HOW  IT  HAS 

HF.F.N  I't  'l  rOCKlUKi;  ■  .1  M.  ,Tt  HUtoty  of  Veuei-ible  ami  Ani- 
mal Life  upon  the  K»rth  froin  tJie  £«r)u»l  Tiipet :  including  an  Account 
of  PMlMUHie  Mm.  N>  Woapoo^  Taal%  aad  Worluk.  Og  ARTHUR 

MIOOL^  r.it.o.& 

LONGMANS  ft  Oa 


Now  ready,  in  fcjp,  Pvo,  THIRD  EDITION,  prfce  41  f^l 

JUKES'S  SCHOOL   MANUAL  of  GEO- 
 -       -  B.A, 


VOOf.    ItoiiMd  and  cnlaiircd  bjr  A.  J.  Jn 
flO-S.  Illttttnued  with  j6  Woadem*. 

From  Nati  KF,  October  5,  iS;6. 
"  IKr  Am*  tfaim  ft  (fmrn/ini  Mr.  Julcfi  Brirt^mt't  tkilt  in  m)  nW/  main- 
tMniKf  tkt  JU$Hmetivt  tttumtm    kit  mitU*  wwnfc  ohMt  ml  knUmiiv 
10  tHtrviwtt  imh  tutt  mmtttr  m  w  ikmtmdtd  if  Hi*  jlpigxw  ^  vU 

BdintMivli:  A.ftCBLACK.  Lonta:  LONGMANS  ft  Oa 

lUid  SdWeOk  lakiRed,  ■mm  Pcap.  awn,  31. 

NOTE-BOOK  ON  PRACTICAL,  SOLID,  AND 
DESCRIPTIVE  GEOMETRY, 


PROBLEM. S 


COSTAININti 

WITH  HELP 


FOR  SOLUTION. 


By  J.  H.  EDGAR.  M.A., 

Ob  Mcchaakal  Drawing  in  the  Koyal  School  of 

G.  S.  PRITCHARD, 
Lale  Mailw  far  DoMptf*»Ciuiaoii|,  Soiyal  Hilitanr  AeadMqr.  Wodwich. 

iiACMOt^AN  ft  ca. : 


TIIK,  FAKADAY  I>KCIURE  FClR  if;- 

THE  LIFE-WORK  OF  LIEBIG  IN  EX- 

}  [  I  IMKNTAL  and  I'HILOSOPHIC  CHEMISTRY;  with  Allu- 
uoDt  to  bis  Int^uence  oa  the  I>eirelai>iiient  of  the  ColiaMal  Scicaccf 

Md.ol  ikt  VmIU  AfM.  to  A.  W.  HOrMAMN,  r.R.s..  v.r.cs., 
rof aiMliliji.Boa.  rnktmrnk^UMg.  hi  m. 


NEW  WORK  BY  MR.  SMILE.S. 


New  rcadf,  with  Portrait  and  Illuilratimi,  crovrn  9  to.  toj.  61 

LIFE   OF    A    SCOTCH  NATURALIST 

(THOMAS  EDWARD,  Auociau  of  the  Ljoocan  SocMty).  B; 
SAMUEL  SMILES,  Auiiior  of  •*  SM-SOp,"  ttv.  Uumirf  H 
Gooas*  RWD,  A.R.S.A 

" TliB Wmii  of  lliB Iwialilwl Im—  Wfe h t fit wf laamli  Dr., 
•an  wM  that  IBcie  was  not  a  imn  in  the  itmt  wbiiM  bioKraptiy  ■ 

b-  made  interciting,  providing  he  could  narrate 'r'tncihinp  of  hi<  eipenernr 
'-'1  life,        tnatjt,  hu  dltficul'.i'-',  Iv.*  vurre^^r*,  .^ir.il  hi*  failure-^ 

■  I  i«n  tbe««  words  ■«  an  iiilroducliun  to  the  foUowiog  l>iO(CTapliT  <a 
'  man  in  the  Mrect.'  Yet  Thnnias  F.dward  in  nut  an  orclinary  man.  l^qMMa 
vear^  lince,  I  mentioned  him  in  '  Self-Help '  a<  one  i  f  the  mut  eitnw 
diit  iry  in*T.tticc^  of  pejicver,tiice  in  r';e  cui'-'j  ■■  f  *i;ietiee  tli.it  h;id  <v:r  c<nt 
ur.il'T  my  nrt!  ^e, 

"  Nor  wa«  he  »  man  of  any  exalted  position  in  society.    He  was  » 
maker  then  ;  he  ii  a  *h<>emak;r  ktilL   Ar  MOrto  tMttjr  years  Im  hu  ic'u'- 
the  b.ilile  of  aciealtfic  poverty.    Ho  WOO  Oao  of  dMwo  mm  who  lire>!.'' 
aciencc,  not  fy  iciaaer.   Hit  abynoM  prermtui  hioa  puahiaf  luia>*V  to- 
ward :  and  whea  ho ho4 doM  hlf  woilcbc  wat  alauot  lo'teMMk*'— £rMrf 
/rftn  rrrfatf. 

II. 

By  the  fame  Author,  crown  8*0,  yt.  6/. 

THE  HUGUENOTS:  their  Settlements, 

Ckiuchoii,  aad  ladmlries  in  Ea«Und  and  Ireland.   New  and  BaUifni 


volution  of  168S  .  . 

Dumoni  de  Uo'.iaqiiet— Battit  of  •* 

rioyixe.  „  .  •  v 

Huguenot   OfSceri  in  the  Bniaa 

Servirr. 
Hiigneno;  Men  of  Sdeaet  aM 


COKTENTS. 

Invention  of  Prillliag>-TllO  Rtfenna-  The  HugtieooU  and  tht  Eag'iik  Rt> 

tion. 

Rern..ni  Palbijraiid  "  TbeRcfiglon." 

Prr^rr.uii!)!!*  of  Oia    IfoflliaHll  in 
France. 

Hm  OokoofAlnt-MaMamorSaiat 

RartlMilaaMW. 

riotJ  acj-n^t  Queen  EIiMbeth— Tht- 

S.icrrd  .Arm.>dM,  llii^iirnot  Men  uf  lr.d.!^(fy 

Settlement*  and  Induatric*  of  the  Huguenot  Churcho  in  Kn{laiid. 

Kefueeet  in  EMiaad.  '  HaKNaot  SdtloaMW  io 

Early  WallooB  and  tvaA  dmrdca  l  OnecadaBla  of  tte  HiifoioK  lt«» 

in  England.  '  geo. 

Edict  of  Naolai— Odbcrt  aad  Loai» |  Outcome  o'  the  Hngnfr-i  Pfr*ec»- 

XIV,  tioiis-riie  French  Kevoliitwa. 

HiiKiiennt  Perseculiom  —  EAct  of  I  I.intof  I>iitinj*islicdRa*i«a«f'*2 

.N;inte»  revoked.  lantt  in  Gfoat  BriiaiOh  aad  lac 

Flight  of  ib«  Htwoenoto  from  Fiaacc^  '  DcsocndaMa. 

waA  dwlr  Stitwiiiiai  i«  lagbad.  I 

LIVES  OF  THE  ENGINfiERg:  From 

the  E.iflicst  Times  to  tlic  Dc.ilh  of  thr  Strph-n'on<.  ooawMW.*  "'^ 
totjr  of  the  Sieam  Engine  ;in  !  ih"  I,  •  uir.iiin  i-  Wilh 
340  Woodctits.    5  vols,  crown  S\  n     71  6,/  ci^h 

I.— Vcnnuyden,  M>-dticllon,  Perry,  Brindlcy. 
II.-  Smeatnn  and  Rennio. 
III.— Metcalfe  and  TelW. 
IV  —  lloulton  and  Watt 
v.— George  and  Roliert  Stephennon. 
*a*  KatU  tvlmmt  may  te  knd  tt^mvtrl,r. 

 jatax  MPRiuv.  

The  DEPTHS  of  the  SEA:  an  Acpount  of 

the  r.cnenl  Rc»iilt»  of  the  Dredging  Crui»es  of  H.M.SS  Lvl'I'-'J 
and  (./>(>trri\iring  the  Summers  of  iSM-^q-to,  under  th' 
dire.  lion  ol  Dr.  Carpenter,  F.k.S..  J  r.»  >n  Jeffreys  K.R  S  ,  >'"'';"• 
WyvUle  Thomson.  By  C.  WVVILLE  THOMSON,  IX  1>  »  ^■ 
&C.  Director  of  the  Scientific  Staff  of  the  ChallmgiT  \t-x^\a<-^l  " 
Second  Edu^oii  Riiy.il  Ev.i.  w.th  nearly  100  lUuOfal*" 
Caloiired  Mip*  anil  Plinv,  pru-r  -li  fj 

Lon^—:   MACMILLAN  and  CO.  - 

PHYSICAL  OEOORAPHY  for  the  USB  of 


pcditioB. 
aadtCHi 


INDIAN  SCHOOLS:  with  a  Gto^MlT  Ol 
employed-    By  H.  F.  ULAN  FORD,  F.a.8L 
TUrd  IMiliaa.  Globe  tvo.  at. 

Mi^nxAM  *  CO.  Lomxm. 
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London 

THURSDA  y.  Dkcbmbm  ?• 
RovAL  SociRv.at  Sjo — On  aNawFormof  thaSprmgclAu'  Pump:  C  II 
Gimin^ni.— The  Dian«l  TariaiioM  oT  tkeWM  iwd  Bttomcnie  Fits- 

Mire  •  r.  Oumbers. 
Socirrvor  Antioi5akik«,  al  8  10  — Amitiu-iifs  fmm  •  F.  TI  w;",  !!, 

I-<K.  S«c-  S.A.,  Sussex  —  AnI!•J,.k[tr^  frnni  lShrr*N:n:r>'  :  H<;r.r\  j  hii  '.>ti, 

M.D.,         Sec.  S  A  ,  Shr<.(i»liire  — Hcrjldic  Stiver  Plate*;  Pr^f  Church, 

Lac  Sec  S.A.,  Glnm  r^jenhire. 
LtKNKAN  SociHTV.  at  S — Ccograpliicil  DUtribution  of  Indian  Fmli  water 

Fi«hr«:  Dr.  Frinns  Day  —  Nnir  on  the  U««  of  a  Sptcic*  I'f  .'V' 

ttniJtfs  :  }  R  Jickw-n  — On  the  Male  (renilal  Armature  of  the  Eur -i  can 

JlieJaixcni :  Dr.  F.  linhanan  White. -A  General  Arrasgeinont  of 

M&mr.-  J.  8  Jialer 
LoffiMMi  Imtitiitiow.  at  7  —On  Me«meri<m,  Oilrliun.  nU^MniMjaad 

SpWtOaSm.  cemidcrra  ItUtoricallr  and  S<:iertificalif»  I.S  Dr.  W.  %. 

UiptMar. 

MOXPAi;  DucFMritli  ri. 
SoCfKrv  or  AsTt.  at  8.— Guitor  Leciurr. 

hOHDOH  iKHTrriTlOM,  at  5  — Wejthcr  KnowWcc :  R.  H.  Scott.  F  R  S. 
AWTManrni-OCtCAL  iNSTITirTE,  al  8  — Th<-  F.thiiolnuy  Cif  the  CJcrrr.an'. 

Part  I.  SaxoDt  of  Nether  Saxony  ;  H   H.  llnwonh  — Kitchen  MiJdeii  ; 

W.  Ijw— Clan&ificjiion  o(  Arro  »-he3fli  ;  W  J.  Knowlct.  — Co  rrthiv 
Olli«Ctt at  Portstewart  :  W.  J  Ki>tj«le«. 

Tires DAi',  Dflbubbb  i». 
OnO«AfinCU.SociRTV,  at  a    Aic^.  Meetkw. 

t^EDA'ESDA  r,  Dcomma  1%. 
locnrvor  Am,atil 

THVttSDAY,  Oconnn  m 
R«vaL  SocicTV.  at  8.3a 
Secirrv  or  AirriQVAaiiei.  at  •  30. 

If  ATHBMxTicAi  Sociin-r,  at  *  — "n  the  Conditions  of  Perpentiieularity  in 

a  Parallcloiapcdal  Syrtem  :  Prof  H  J  Smitli,  F  R.S.—Oo  t>ie  Omiluion 
for  the  Kxi»1enreof  a  Surface  <  utlinft  nt  Rijhl  Arsli^  1  uiv  11  Sri  of 
IjiKi:  Piuf.  Cajflcy,  F. R  S  —  Ilie  <>rih<3<:i"'n-Tl  rrir.>.i  riiiai  nn  ami  AilJi 
tian«  10  Foiracr  Paper  on  Trantformaiion  of  Flli|>tic  Functions :  Prof. 
UUTufd.  P.It.& 

LowBMf  Imstitvtmn.  M  7.— Mwwwfim,  Odylism,  tMm^nwmg,  ftc: 
Dr»  W.  B*  Oiipralv* 

SAtmoAY,  ItacnMB  iC 

PHnWa  SOGBTT,  •!  » 

LSBDS 

TUESDAY,  DicEXBER  11. 
MATDKAum'  Cuui,  at  •.— CoDceniiBg  Echini :  W.  P.  Sladcn. 

WATPOtD 
THURSDAY.  Dbcuiibb  14. 
MATOIAfc  Hnrmnr  Socihtv.  at  8  — The  Bnccnc«  of  EatUad  and  their 
ElttMin  fal  Hcflfgnbh^re  :  J  T.ogan  LoMey.  F.G  S.,  r.iU}.S. 

_  ^^^^  ^  r67v*/f." 

Tubli-.heii  every  Tliur>il.iy,  price  41/. 
SOBSOttmONS,  VatX  free:  Annual,'  iS/.  bd.  Hdf-JCvIf, 
91.  bd.    Qoarterly,  J/. 

Nearly  all  Um  Back  Numbers  of  Nature  may  be  obuined 
Uunugh  any  RookMller.  «r  of  the  Publithen,  at  the  OfHce,  29, 
Bedford  Street,  Stimd,  W.C.,  to  whom  all  oommunicationa 
reladng  to  Auvkrtisrments  should  likcwiiw  he  addressed. 

VohiaMB  I.  to  X.,  cloth,  price  i\s.  each. 

VoImbm  XI.,  XII.,  and  XIIL,  doth,  price  lOir.  U.  cadi. 

Cloih  Cues  for  Unding  all  the  Yolumes,  price  u.  6d,  cedi. 

lUading  Caws  to  hold  26  Bmnbos^  price  as.  6d. 

To  be  had  thrangh  any  bocladler  or  newaagent,  or  at  tbe 

OiEoc    ________ 

CHARGES  FOR  ADVERTISEMENTS. 

THree  Hnn  in  eohtmrn^  7S.  M.j  9^/.  per  lint  after. 

£  s.  d. 

Ofii  t  ij^hlh  f'iigf,  or  ^uarUr  loiumn  ....  o  18  6 
(2iiar(cr  />,ii;i\  i<r  /irt/f  ii  cnlitmn  .>....    IIS  o 

Hal/  a  fi'igr,  cr  a  col\nim  3    S  ^ 

W/ioU  puf^f   660 

Advtrtist  ineKls  must  hesenl  to  the  Offiee  before  \  z  o'clock 
on  Wednesdays. 

Post-o£'ii(  Otdns payable  to  M.SCMII  i  AN  Co. 

OFFICK:   P.KDFOKl)  .S  i  KKKT.  .STKAXl).  W.C 

bOUND  and  MUSIC:  a  Non-Mathemati- 
cal Treatise  cn  the  Phyucal  CoOfdMliae  Cf  Mittical  SOMdl.  ,  

■MOT.  ioclud^ng  the  Chief  Acoudical  Diaceveries  of  PraCHoahakft 
BrUDLKV  l  AVLUK.  M  A  ,  Ute  Fellow  nf  Tr^n^ly  Cllllglk  Ca» 

MACMILLAN  ami  CO..  LONDON. 
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A  WBKKLT  nXUSnUTSO  JOUKKAL  Or  SCIKNCB. 
PRICE  FOURPBIfCB. 


CONTENTS  OF  TMS  NtrMMMJt  FOR  NOV.  yt.  i9j6. 

Fcrrict  OB  tbc  Bnbh  H.   By  Ccorg«  Henry  LewcK 
Our  Book  Shall:— 

"Bfidih  ICaaulaeMriac  Maabiai." 

Praf.  Flower'*  "IstradncliMM  the  OMaalogyaftlM  i 

Lettan  M  tha  BdUart— 

On  the  Wora  "  Force."— P.  T.  MlUn. 
Peripttui  N  Zcilaiid'*.— H.  N.  Moktley. 


The  Aj;e  of  the  Rock*  ol  Ch.amwood 

Prof  A.  11  Green  ;  \Vm.  Jer^^ine  Harrison. 
K!ininiui:i  Thtrinnmcter^  -  'I'homa*  Faweett. 
I  I  ctiic  .'>!otot  Pendulum.— Dr.  P.  Higgt.    (With  Illustration.) 

Prnf  Ywtnc  on  the  Soiar  I 

lodiao  GcjTjjy. 
The  Ri%er  ( lyde. 

Researches  on  the  Radiometer.    Br  Prof.  Paul  VolpiccUi. 

The  Siphon  Recorder  and  Aatodauc  Curb  Sender.  (Wick  1  

On  the  Conditions  of  the  Anlaictie.  By  Sir  C  Wywle  IhoaHoa,  F.lt.S. 

(With  inuwraliont.) 

Our  Aatronoiaieal  CeUnnat^ 

Cb.tnKe  cf  Co1n<tr  in  a  Star. 
New  Double  Start. 
The  Binary  Star  ■)  Caiuopese. 
Tlia  Mats  ol  Naphina^ 
The  Naulieal  Alauieac  for  sUto. 

MeteoroUgieal  Metea: — 

Accelerated  Tramniuion  of  Wcattwr  Map*. 
Great  Stam  oT  Wiad  atSydoay.  ....  , 

TheTaaiianiiinoriba  liwtheni  Fan  eT  iba  Adaadc. 

•laiatleal  Nolea:— 

New  Fretdi-water  KMnped*. 

KrarratiKen-.tnt  "f  I'le  ( lrder<  of  EniloRen' 

The  t'ct!-  uioil  ri|  Soi:n'' 

Th'j  .M  1  r]  i:  tni  of  Orsaoic  Mailer  by  J'lanla. 
Note. 

Sctentibc  SertaU. 
Sodatiaa  and  Academiei. 

19  am  jGi,  BKOFORD  STRSIT.  STKANQ,  LONOOW. 


W.   L  A  D  D   &  CO. 
Scientific  Instrument  Mannfacturers 

(^AfftbUaumt  U  tJkt  Xor-i  /•utilmtirm  »f  Grtat  8rikmt. 
Mis.  Spottiaiioad^a  Pocket  Polariiing  Apparatus,  eoou^ 
of  NieoPa  Pititvi,  Savart's  Polariscope,  Tourmaline,  Double- 
imase  Nair^  BI^Mit%  DnhioMope  and  i  Undnlatioa  Plate; 
padudhilaBdMrcaieaiBGfaei  long  brf  inehdiaoMtOT.  — 
J/,  y.  With  lea*,  ^U.M. 


Pbllotopbleal  Appanitas  of  oveiy  Dcscripttoa. 
GrtdogM  Priee  Sfspcnoe. 
II  &  12,  BEAK  STREET,  REGENT  STREET,  W. 


LIGHTNING  CONDUCTOKS. 

Expericoca,  aecnmulated  «mc«  lbs  urn*  ol  Benjamia  FraahBa,  V*^^ 
eondonrdy  that  a  Conductor  awda  of  CapMi  o(  adaqaata  iub  >aBa  ba« 
of  all  aH>baiM|Mfa^the  orotaciiaw  of  a>an  iaaiil|ai<in  Of  aaHwn  g—  «a» 


NEWALL  &  CO.'S 


PATEMT  COPPER  LIGHTNING  CONDUCTOR, 


Ai  applied  to  all  kind]  ol  Biitldiiagi 
with  unvarying  success,  ii  the  moat 
Co^Juctot  ever  oliererf  to  ihejpabUfr 

It  u  nmple  in  its  Vfff^  ' 
only  ooe  aiuUiog  per  teal 

ll»  I  K.  t.  MSWAI4.  ft  CO, 


iaanri 


,  tyt.  STRANO.  W.C 
rfTwATERI-OO  ROAOl 

si.  ANDERSTON  QUAV, 

•lAIIUrACTOXY-OATSaHBAO.ON.TYNB 


LIVIRPOOt. 

GLASOOW. 
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JAMES  WOOLLBY,  SONS,  ft  CO., 
69.  IIARKET  STREET,  UANCHESTBR. 

CHEMICAL  APPARATUS  AND  REAGENTS 


VotltMtnM  «ad  dm  Dtnooittaiioa.  latanMiy  Imraciioa.  Ac 
8BTS  OF  APPARATUS  AND  CHEMICALS 

7or  Ui«  nntmt  Public  CiucuBatloiij. 
BKrtaUt  Chimkal  Cubintts  adapitJ  Jar  Priv»U  itwiy, 
tnut  Lisu  00  Application. 


FRY'S 


"A  BMMI  (leliciou*  and  valuable  article  "— 

"The  Caracas  Cocoa  of  such  choke  quality." 
—Ftisi,  "   '  ■*[-  -"l-i1'  yPri  niMril 


CARACAS 


AMERICAN 
CEMTSMNIAL  PRIZE  UKDAL 
AWARDKD. 


COCOA 


RUiaURES-BY  ROYAL  LKTTKRS  PATENT. 

WHITE'S  MOC-MAIN  LEVER  TRUSS 

U  allowcJ  by  upwards  of  sco  Medical  Men  to  be  the  most  effec- 
tive invCDlion  in  the  curatire  tnatmeoi  of  Hernia.  The  uteof 
a  Meet  ipiiDii,  to  oitcn  hwnful  in  iu  effecti,  it  here  avoided  ;  a 
ioft  hanoat*  baiag  wofB  nmod  the  body,  while  the  reyuaue 
nuitiDf  power  U  tttpplied  by  the  MOC-VtAIN  PAD  and 
PATENT  LEVER,  fitting  with  to  much  eaie  anJ  cloiene'j 
that  it  cannot  be  detected,  and  may  be  worn  during  >.U  r)>,  A 
descriptive  circular  nay  be  had,  aiid  the  Tnua  (which  cuumit 
faQ  to  fit)  forwarded  by  poKl,  on  llM<iqH|AMaMOf  the  body, 


OPTICIANS* 
X73,   BROMPTON   ROAD,  S.W. 

(Ctote  10  Suulh  Kciasinj{ton  Muxiim). 

PROP.  DEWAR'S  NEW  ELECTROMETER 

PordtMiofim  ud  measuring  minuie  'ju.iMtuici  of  KIcctSOnoliM  P^VBBi 

TABLE  POLARISCOPE, 

Will:  ;!  1  a.n;  Du  ilj  c  l!r..ii;c  {'rinn  and  Spectroscope,  Ac  ,  for  tVie  .^nii'.yUs 
uf  i'o.u^l^ed  l.iglit,  as  deviieJ  by  W.  Sputliiwoodc,  Esij ,  K.R  S., 

TISLEY'S  PENDULUM  APPARATUS, 

For  4nwirg  Liti^oua  ficum  (gia(>hic  drawingt  ef  the  MiuicaJ  IstenraU 
es  find  it  Ml  MmjtriBitrghii  j  with  Optical  ArramHMt  te  pnijaalaB 
thuBoatlMMiMBm  dMprooMorfannatioa.  (MoK  Utraeth*  ftr  CIm 

Deaonslrationl  £n  141, 

Specimen  Curves  drawn  on  card,  poit  free  31.  per  dozen, 
^ripr  LittM  «f  Atmutic  aaJ      P^mriud  Li^  A/Zarattu,  »J.  ith. 


t  inches  \iclow  the  hipa, 'being  seat  to  lb  MniHifictuwr, 

JOHN  WHITE,  228,  PICCADILLY. 


Price  of  a  Sini;le  1'ntu  i6>.,  ai/.,  16/.  ,  and  in.  U.t 
„  DoiiMe  ,,  JU.  6./.,  4W  ,  and  5M  &  j 
„       Umbilical  „  411.  and  jai.  W.  ) 


Post 
free. 


ELASTIC  STOCKINGS,  KNEE-CAPS, 

ft&i  foe  Vanco«r  Vrini  and  all  cases  of  Weakness  and  Swclii:  ;;  of  the  I.^gs. 
Sprain^s  I'tiry  arc  (hjiuii),,  litflil  in  texture,  and  incxpcuAivp,  ani  Jrawn 

on  over  an  utiiiu.ir>'  stocking.    Price  41.61/.,  7/.  6a.,  loj  ,  aad  lOi  each. 
Povtage  free. 

JOHN  WHITE,  Manulacbirer,  aaS,  PicoidiUr,  London.  | 


DRAPER'S  INK  (DICHROiC). 

THE  NEW  BLACK  INK 

UIKKKRING  FROM  ANYTHING  KLSK  tVEK  I'HOUUCED 
WhtingbeMoie*  a  Dleaattre  wbca  Ibia  liikj*.iiMd.  ^it  has 
hrtkapmilnl  PiMwOfomi 

It  writes  almost  instantly  Full  Black.  I  Flowi  easily  from  the  I 
Does  not  corrode  Steel  Pens.  I  blotting-paper  ma^  be 

Is  cleanly  to  use,  tad  not  liable  to         monicni  oC  writing. 
Blot.  I 

Can  be  obtained  in  Loudon,  thruugh  Meura.  Babclav  &  Sons,  Farriiig> 
don  Street ;  W.  Bdwaum,  Old  CliHi» :  P.  Niwautv  ft  Sons.  Ncwpu 
Sue^ :  Wm.  Matmkii,  Londosi  H— dh»«tir :  J.  Avstim  ft  Ca,  Duha 
Stfec^  liwpoal;  ■aiSrACtrftCasic,  PttnaMK  ftov:  aadiabt  hadal 

aUT" 


I 


mm^m 


THIS 
MEDICINE 


It  a  C«ruua  Cure  lot  tU  JiwwJert  of  the  LIVEB.  8T01UCH 
AED  MnraU.  A  Sim*  VDIinZE  af  the  BLOOD;  a 
Powerful  Invigonttor  of  the  Syitem,  Ib  cuu  of  WEAEHE88 
AHD  DRBITiIIY,  «ad  !•  aae^uaied  In  f«ul«  OonpUiats. 


PRICE  OAT.  CUiNBAt  SUPER  ROYAL  QUARTO, 

THE  LIFE  AND  HABITS  OF  WILD  ANIMALS. 

ILLUSTKAT)  n    BY    DESIGNS  BY 

JOSEPH  WOLF. 

ENGRAVED  BV  J.  W.  AND  EDWARD  WIIY.MI'EK. 
WITH  DESCRIPTIVE  LEriERPRKSS  UY  D.VNIKL  GIRAUU  ELLIOT,  F.L,S,  F.Z.S. 

LIST  OF  ILLUSTKATJOMS. 


WhoC<»iesHkrk? 

A  Haiebebaoth  Escape, 

ThbStkvgolb. 

Bbvin  at  Bay. 

The  Island  Saxctoaet. 

At  Closk  Qdaetees. 

Stratcct  versus  Stkbngth. 


Gleam  XRS  OP  THE  SEA. 
The  SiKSTA. 

A  TbOPICAL  BATHINa  P&ACE* 

Hi'NTED  Down. 
A  Race  for  Lin. 
A  Happy  Family. 
BIateenal  Coueage. 


KlVAI.  MoNARCHi. 

The  Kino  of  Beasii. 
The  Shadow  Oahcb. 
Catching  a  Tartar. 
Thk  Amboicade, 
The  Atalamcbb, 


This  is  the  last  .Scries  of  Drawings  which  tvill  lit  HUde  by  Mr.  Wolf  upon  wood  or  upon  stone,  and  it  onqaciitioriably  contaitu 
the  DKMt  beautiful  and  original  designs  tliat  have  «fwr  praoeeded  fitom  hit  penciL  The  tin  of  th«  Cqgnvi^ga  is  8  x  6iachie%  and 
thty  an  printed  on  the  finot  toned  paper. 

Also  a  FINE  EDITION  in  Rogral  Falio^  Fraofs  l  efore  T  uei  .  c.^cb  Proof  dgptA  If  (be  Engmfv,  ehpatly  hamuk  In 

French  Leviini  murocoo. 
As  this  Edition  te  itikdy  Baited  to  MO  CopiMb  die  price  b  ecrtain  to  liie  coa^^ 

MACMILLAM  AMD  CO..  LONDON. 


Diyiiized  by  Google 
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SOME  OF  MAGHILLAN  &  GO/S  NEW  BOOKS. 


Art  at  Home  Series. 

I.  A  PLEA  for  ART  in  the  HOUSE,  with  Special  Reference  to  the  Economy  of  CoUecting  Works  of 

Ai^  and  the  Importance  of  Taste  tn  Education  and  Morals.  By  W.  J.  LOFTIE,  B.A.,  F.S.A. 
With  Illustrations.    Crown  Svo.    2s.  (xf. 

II.  SUGGESTIONS  for  HOUSli  DECORATION  in  PAINTING,  WOODWORK,  and  FURNI- 

TURE,  fiy  RHODA  and  AGKlSS  GARRfiTT.  With  inustiations.  Crown  8m  6^ 

Astronomical  Myths.  Based  on  Flammarion's  "  The  Heavens." 

By  J.  F.  BI,AKF„    Illustiated.    Extra  Crown  Svo 

Bancroft's  History  of  the  United  States  of  America,  from  the 

IXscovety  of  the  Condnedt  Thoroughly  Revised  Edition.   6  volk.  crOwh  8vo.   54^.  [This  ddf. 

Alodern  Physical  Fatalism  and  the  Doctrine  of  Evolution. 

By  Prof.  T.  R.  BIRKS.  Including  an  Enminatidli  of  Mr.  H.  Speltetfr's  First  Principles.  Crown  8vo.  6s. 

[This  Jav, 

Difficulties  of  Belief,  in  connection  with  the  Creation  and  Fall, 

Redemption  and  Judgment.   By  VtoS.  BIRKS.   Second  Edition,  EnUuged.  Crown  8vo.  Sf. 

The  Rajah  of  Sarawak:  an  Account  of  Sir  James  Brooke, 

K.C.R,  I.L.D.   Given  chiefly  through  Letters  and  Joumab.  By  GERTRUDE     JACOE  With 

Portrait  and  Maps.    2  vols.  8vo. 

Log  Letters  from  the  "  Challenger."    By  Lord  George  Camp- 

i]ELL.  8vo. 

An  Introduction  to  the  Theory  of  Electricity.    With  humerous 

Examples.  By  LINNiEUS  CUMMIKG,  M.A.  Illustrations.   Crown  Svo. 

The  Californians.    By  Walter  M.  Fisher.    Crown  8vd.  6s. 

f  T/iis  tin. 

A  Course  of  Elementary  Practical  Physiology.    By  Michael 

FOSTER*  M.D.,  F.R.S.,  and  J.  LANGLEY,  B.A.   Crown  8va  ^.  {This  day. 

A  Text  Book  of  Physiology.     For  the  Use  of  Medical 

Students  and  others.  By  MICHAEL  FOSTER,  M.D.,  F.R.S.  Medium  8vo. 

The  Practitioner's  Handbook  of  Treatment ;  or,  The  Principles 

of  Therapeutics.  By  MIENER  FOTHERGIEL,  M.I).,  M  R  CP.,  AssisUint  Physician t©  the  Vicloria 
Park  Hospiul  for  Diseases  of  the  Chest,  and  to  the  West  London  Hon>itaL   8va  14s. 

*^  [nisday. 

Applications  of  Physical  Forces.  By  A.  Guillemln.  Trans- 
lated by  Mrs.  LOCKYER.  Edited  by  J.  Nokman  Lockver,  F.R.S.  With  Illustrations  and  Coloured 
Plates.  Boyal  8va   Uniform  with   Forces  of  Nature.** 

History  and  Literature  Primers. 

GEOGRAPHY.    i?v  GEORGE  GROVE,  D.CE. 
CLASSICAL  GEOGRAPHY.    By  H.  F.  TOZER,  M.A. 
PHILOLOGY.  By  JOHN  PEILE,  M.A. 

MACMILLAN  ft  CO.,  Bedford  Street  Straitd,  W.C 
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TRUE  TIME   BY  OBSERVATIONS  OF   THE  SUN. 
DENT'S  PATENTED  DIPLEIDOSCOPE  ReBecting  Tnmsit  Instnunent)  m  its  mnplatiin 
(price  ;i^3  3x0  wiU  detennine  tnte  tune  to  iridiin  two  seora      SioctiUiiitntcd  FkmpUetpoitfieeiiia 

application. 

E.  DENT  &  CO. 

MANUFACTURERS  OF  CHRONOMETERS.  &c,  TO  HER  MAJESTY, 
6i,  STRAND,  AND  34,  ROYAL  EXCHANGE/LONDON. 

(FACTORY-GERRARD  STREET.) 


FLETCHER'S  NEW  COMBINED  FURNACE, 

MM 

CRTT0IBLE8  AKS  WrFFLBi 


'JIO  LOOSB  LSTERSAL 
PMtJS, 

SIIIFLIL.O(HWACr.  A» 
BVnCIBIlT. 

///mlnttrJ  Lit!  it 
r.AS  FURNACES,  HOI-BLASr 
IILUWPIPES,  BLOWERS,  i:. 

or<  M  fi  K  :a7|ij?(. 

T.  FLETCHER,  F.CS, 
MUSEUM  STREET, 
WARRINGTON. 


8IDER0STATS,  EQUATORIAL  TELESCOPES,  AND  TRANSIT  INSTRUMENTS. 

T.  COOKE  AND  SONS. 

ORTICIANS, 
BUCKINGHAM    WORKS,  YORK. 

ILLUSTRATED  CATALOGUES        EACH)  MAY  BE  HAD  ON  APPLICATION. 


BouM  Clsietn,  >t1c4 
with  a  Cutcrn  Filler. 


THE  LONDON  &  GENERAL  WATER  PURIFYING  COMPANY.  LIMITED* 

tiXWn  OIRKBK  FI I  Ti  US,  CHAKOtD  SOLELY  WITH  ANLM  AL  CHABCOAL,  tcqmriug,  *l,cn  once  fixed,  no  .ttc[;ti(««|«ll» 
And  lupcnor  to  ail  otbcri.    Vidt  Profcuor  Fnmltl^d'i  reparu  to  Uie  Kcsiitrax-Oencral,  July  \%fA,  November 
*My.  aad  May  iSfOb  Sm  alM  ih*  Ltmut,  Jaavary  i*.  tW;.  Alae  T^Minwiili  from  \u.  HMMdl.  8«|ptMlb« 
I),  tKj  ;  Dr.  LahVciNr.  September  «>,  1H7  ;  Dr.  Lcthcby,  Fcbniify  IS.  >8<5,  *t>ii  December  il7«. 

Price /t  lor  xnd  upwarat    Portable  Fllten  on  this  lyUem,  j£ >  51  \o 
P»tioni>^ri;  and  u?.ed  by  H  er  MajeJly  the  Queen,  at  Osborne  ;  by  H.R.  H.  tke  Phuce  of  \V»le«,  at  Saodrinr 
h.^ii  .  by  ll.K  ii  the  Duke  of  Cambridge;  the  //<//  of  the  Medical  Profeuion :  and  at  the  London,  St. 
(x^urge  I,  Kr>rr,  .,nd  German  HoapiiabiaDd  at  Govcmroent  barracki  aiid  lunatic  asylum*, and MMMmuia- 
tutuuoiii,  Li.wcri«,  &C.      Water  Testing  Apparatus,  lof.  6^  and  aif.  each. 

DaBchall'a  "  1  cmi ng  Apparatui  for  Diacovermg  the  PrcicBce  of  Impuritiet  in  Water"  ix  a  mott  < 
,1  (  otublc  one  — fiir^  Dvic  on  the  Preliminary  Duties  of  Health  Oflicert. 
PcH^kci  t  liters  41.  id  and  tt.  aacJi.     Household  and  Fancy  Filters  from  iii. 
HM  VilMnaiay  be  seen  ia  operalifl^ Mid hiU particulars  obiaiaed,  onafpWttim* ibcSecrtlaqr.M 

157,  STRAND,  W.C.  (KoarDoon  from  SomenM  House),  LONDON. 

  Read  "  Water:  iM  Tim>unt>»«  and  Purification."  price,  per  port.  »^  ___ 

SCIENCE  LECTURES  at  SbuM  KEmNGTONe 

PHOTOGRAPHY.  By  Capt  Abney,  R.B.,  P.R.&  Ulustrated.  Crown  8vo,  M. 
KINEMATIC  MODELS.  By  Prof.  Kennedy,  C.B.  Illnstrated.  Ciown  avo,  6d. 
SOUND  and  MUSIC.  By  Dr.  W.  H.  Stone.  lUnstrated.  Crown  8vo,  fid 

OTHERS  TO  FOLLOW. 

MANCHESTER  SCIENCE  LECTURES  for  the  PEOPLE. 

WHAT  THE  EARTH  18  COMPOSED  OF. 
THREE  LECTURES  BY  PROFESSOR   ROSCOE,  P.R,S. 

WITH  ILLUSTRATIONS.    CROWN  SVO^  M 
OTHERS  TO  FOLLOW. 

 MACMII.LAN  AND  CO,  LONDON. 


by  R^  Cutv,  So«5,  and  Tavu.i.,  at  7  and  8,  pread  Street  Hill.  Queen  Victcvha  Stieet.  iu  ii.e  tity  o(  t^doo,  and  BttUM  bf 


A  .WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE. 

"  To  Iht  tolU  grmtnd 
Of  Nature  trusU  the  mind  whieh  builds  for  aye." — WORDS WOETK 


No.  372,  Vol.  15]  THURSDAY,  DECEMBER  14,  1876        [Price  Fourpence 


Kc|blcred  bs  b  Ncwtpaper  >t  Uit  Ccucnl  Poit  Office) 


[All  Righu  XTfs  Reserved. 


SUBSCRIPTIONS  TO  NATURE." 

Yearly   At.  6d, 

Half-yesrly    gi.  6d. 

Qnaiterly   J/. 

Post  Frte. 

P.0.0.  p«y»ble  to  MACMILLAN  &  CO, 
Ornci:  29,  BEDFORD  STREET,  STRAND,  W.C 
Sp«imtn  Number  tent  on  reeeipi  of  Stamps  for  t\d. 


THE    ROYAL    AQUARIUM,  WEST- 
MINSTER. 

All  the  TanV»  are  now  c<  nnplele.  Latnt  ArriYaU: — Three  Mooiier 
Alli(atott  flora  the  Mii^Usippi  ;  Argltr,  or  Dcvil  fikh:  Thirty  Octopodt, 
Ac 

The  Fuh  are  fed  after  the  AAemooo  Concert. 
Admisiioa  Daily.  ONE  SHILLING. 


ROYAL  DUBLIN  SOCIETY. 

LIRRAKIA.NSHIC. 

The  Librarian  Crmnillre  are  prepared  to  rrccive  Applirat>on<  for  thU 
office,  and  (o  select  Three  Candidates,  frora  whom  a  LIBRARIAN  may  be 
■proinied  by  the  CounciL 

The  Salary  is  /iso  a  year,  payable  from  the  Parliaraenlary  grant. 

A  siaKincnt  nf  ihe  ccndiliort  of  appiinrineni  and  of  the  dulie*  of  the 
office  may  be  cbtairrd  en  application  in  wTlting,  addressed  to  the  Krpi^trar. 

Applications  for  the  Librananthip  should  be  lodged  with  the  Re^utrar 
before  la  o'clock  on  Saturday,  the  13th  of  January.  1877,  accompanied  by 
cpfitf  of  te>timonial«,  and  a  itatemriit  of  the  Candidate'!  age,  pfevioua 
occupation,  knowledge  of  tangoagcs,  and  other  qualilicattoni. 


(At  December,  1876. 


W.  EDW.  STEELE.  M.D.,  Registrar. 


SUNDAY  LECTURE  SOCIETY.— LEC- 

TUKES  at  ST  GEORGE'S  HALI-,  LANGHAM  PLACE,  each 
SUNDAY  AFTERNL>ON,  at  Four  precisely. -Sunday.  Decembet  17. 
1j(w»on  Tait,  E*q  ,  on  "Survival*.  — Mrrobcn'  Annual  Subicripticn. 
£,\.  I'ayraeni  at  the  Door — Od«  Puuiy,  Sixpence,  and  (Reserved 
Seau)  One  Shilling.  

QUEENWOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

SouimI  Geoerml  Idacntioo  for  Bojr*. 

Special  attention  to  Scieaoe,  paiticuUrly  to  Cbamiitrr.  botb  tkwntiea 

and  practical, 

Relerencea  to  Dr.  Debus,  F.R.S.  :  Dr.  Franklaad,  F.R.S. :  Dr.  Roaeo*. 
r.R.S. :  Dr.  Aneus  Smith.  r.R.S. ;  Dr.  Tyodall,  r.R.S. :  Dr.  Voelcku, 
F.R.S. :  Dr.  Willianuoo,  F.R.S. 

C  WILLMORK,  PiiadpaL 

ROYAL  COUNCIL  OF  EDUCATION.— 

The  Laboratory  and  Class-rooms  o^  Bemers  College  are  open  for  Pu^iila 
EVKRV  DAY  and  EVENING.  The  subjacu  of  th«  above  Examina- 
tioas  can  b*  studied  either  Privately  or  in  Classes.  Fees  moJerata. 
Analyses  and  invtstigallons  cooductea. — Apply  to  Prof.  E.  V.  GAXDHn, 
F.E.S.,  F.S.A..  44.  Bernen  Street,  W 


WANTED,   ONE   EACH,   No.   ii6,  358, 

KATURE.  — MorrATT,  PAfCR,  A  Co.,  ai,  PaUruoMcr  Snuarei 


MICROSCOPIC  OBJECTS 

Of  the  highest  attainable  perlectioo,  QJuscrating  Anatomy,  Phyiiolorv. 
Botany,  Entomology,  and  every  branch  of  Microscopical  Science.  J.  1*. 
M6ller's  New  Typen  Plate*  and  Objects.  Nobert's  Linev  All  materials 
and  requisites  for  mounting.  Unequalled  Student's  Microscope,  with  Eng- 
lish i-iochand  l-inch  objectives.  Five  Guineas.  Catalogue,  New  Editi*n.  ity^ 
gratis  and  poet  tree,  and  Objects  delivered  in  U  S  A.  and  British  Colonies. 
EDMUND  WHEELER,  48M,  TolUngton  Road,  HoUoway,  Loodoa,  N. 


NATURAL    SCIENCE.— An  experienced 

Science  Matter  seekm  an  APPOINTMENT  in  a  Good  School,  or  a 
VISITING  ENGAGEMENT  in  Town  The  highest  reference 
given. — Letter  only,  F.CS.,  34,  Sloaoe  Square,  London. 


A  CABINET  for  NATURAL  HISTORY 

COLLECTION.  Second-hand,  but  in  good  condition  and  wll  niade- 
For  sale,  a  great  bargain.— S.  TrntHMiAM,  Ventnor,  Iile  of  Wight. 

FOR   SALE,— SPECTROSCOPE  showing 

double  «p«clnim.  Co«t  ;Co  gi- ;  price  ^£4  iS*.  Also  a  j-inch  ASTRO- 
NOMICAL TELFSCOPE  in  case  Co»t  £,i  U.  :  price  C^  tor.— 
Address  "  Dauvrrs,"  154.  Leadenhall  Sitecl 


STATHAM'S, 
CHEMICAL  AMU5EMENT.CHE5TS-; 


PRIZE  MEDALS  "  for  Quality  and  Cheapness."   Loodoo,  i86»,  Paris, 

1867. 

INSTRUCTION    IN    SCIENCE.   AMUSING  EXPERIMENTS 
YOUTH'S  CABINETS,  with  Book  of  Experimenu,  6f.,  8j.,  iu. 

STU^EN'TS'  CABINETS,  ati ,  3H.       41*.,  63*.,  84/.,  aiof. 
ECONOMIC  LABORATORY,  ipv  .  Jio». 

"CHEMICAL  MAGIC,"  Box  of  Slateriali  and  Dii^ctioni  for  jo  aikd  ie« 

Experimrnis,  po'st  free,  i».  ■xi-  aivd  ix  91/. 
"FIRST  STEPS  IN  CHEMISTRY."  ^d.    Illustrated  Catalogue,  Ob« 

Stamp. 

W.  E.  STATHAM,  uim.  Strand.  London.  

GEOLOGY  AND  MINERALOGY. 

Prize  Medal  Elementary  Collections  to  illustrate  the  above  Scieacea  at  tb* 
foliowing  price* : — 

£  ,.d.     I  Id. 

50  Fostik,  Slratigraphically  arranged  in  Caie      ...    1    o  o  to   a  o  o 

io  Minerals  Earthy  and  Metalliferou*   .«    ...    .„    i   o  o  to    5  o  o 

50  Rock.*,  Sedimentary  »nd  iRneous...                        i    o   o  10    3  o  o 

too  Fossils,  Straligraphically  arranged  in  Case  with 

lock  and  k»y                          «.         ~.   «.    1  to  o  to   s  °  " 

100  Miocrals,  F.arthy  and  MelaUiferous                       i  lo   o  to  10  o  o 

150        ,.       Fosiils,  and  Rocks,  in  otve  Ca»e             3  10   o  to  to  o  o 

aoe        ,,       Fouils  and  Rocks      ...    ^    ...    ...    5   o  o  to  ao  o  o 

Superior  Collections  for  Institutions,  from  so  to  t,oooGuiQeaf. 

BRYCE  M.  WRIGHT, 

F.R.G.S.,  »c.,  *c., 
00,  GREAT  RUSSELL  STREET,  BLOOMSBURY, 

^.oN^oN,  w.e. 
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MORRIS  TAHMBMBAUM.  37,  PlTZROY 

Sntrar.  W.,  odn  Jawrflm,  Mincnlnciiti,  LApidarict,  mmI  mp»- 

cially  Collecton  of  Rar«  Cut  CWmi  (which  he  poueuei  m  all  kinHt 
ex>i.tins).  Urge  Cellcctiont  of  fine  Hyaciniht  iu  all  Colour*,  cl«ai 
Spwiiia  Topuet,  Blue  wai  Yellow  Amelhyitv,  PcrcdoU.  File  JanoOB 
OIMm,  nm  fumm,  Oritoul  and  all  UbcU  of  poluhtd  AllMMh  BBt- 
Moaoaad  Cm't-cyw :  all  Colooi*  ofGamcl*  a  xl  Cape  RubA*.  About 


00c  tb«a<ai>d  fiv«  hundred  fine  tlab*  of  t.anit  I^tali,  lan(«  cfT*- 
uUed  Emetalits.  tb»uuii<)%  nl  fi  e  ( KuUnl  Rubies  ao4  Bnuiluui 
,a  lot  oif  rare  Uiuk  in  itjccimeu  aaJ  for  f^'^^-  Qrdtn 
ImUpaWiOf  the  wcHi   ^ 


To  GeoIogUu  and  NaiuraJinU. 

ORFORD  CASTLE  FOSSILS. 

The  Cutling  near  Orfoid  Cattle  in  which  thee*  rare  and  be  iiitiful  FoMilt 
m  hcM  fauod,  as  advertiud  io  Katitkii  lait  year,  li  tlill  open,  and  mora 
than  twelve  t*K>u<and  Sp^-cimrn*,  all  carefully  determined  by  Mr.  Charle«- 
woTth,  have  been  di^in!  nl  rl  ur.  iisthe  Subicribert  Pjprr-  coiiiainim;  the 
liirticular^  of  Subscnj^n.  m.-.y  he:  .-:|jt.5inrd  by  writing  ti3  Thoma:^  Kl  i>vt>, 
£iq..  iMuaea  Houie,  Howard  Kaad,  South  Norwood,  S.E. ,  eoclounc  ad- 


ROCK  SECTIONS 

FOR    MICROSCOPICAL  INVESTIGATION 

Icneous,  MeLiiisorptiic,  and  Sedimentary. 
HOW  &  CO.  S  NKW  POPULAR  lilNOCULAR  MICROSCOPE. 

HOWS  STUOFM  .S  MICROSCOPE,  £$  J#. 
HOW  S  MICRO.'^O  iI'K  LAMP, 
INDL^I'K\S.\I1I.F.  TO  I.FCH  RF.KS  oS  C.KnliK.Y. 
How  &  Co.'t  Se.'id  of  Geological  Dugnuiu  for  the  L^lerd,  cooiuling  of 
SactMWof  Strata,  Gi«ii|»af  Voaula.  RMtofatmntir  Bnnct  Aniual*.  &c. 

Calalegtie  on  Applicatioii* 
Catalogue  «r  Lantema,  Diwlvin^-View  Apparatus  and  Photo.  Slida*,  Mcw 
Edition,  in  prep,i  ration. 

JAMES    HOW    &  CO., 

(I.ate  a,  Ko»(cr  I-ancS 
5.    S  T.    n  R  I  n  li    S  T  R  K  E  T,  LONDON. 

GEOLOGY  AND  MINERALOGY. 
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Mineral*,  Two  Hundred  SpeciracDS 

Mineralk.  One  Hundred  and  Fifty  do.    ...    .m   .m  m  *  *0 

Minerals,  One  Hundred  do.    »,    ...    ...  ,,  i  o 

Mineral»,  Fifty  do   o  lo 

FoHils  (BritishX  Two  Hundred         Spcdmems   a  o 

Fewils     do.,    One  Huodnd  and  fifty  do,      >•  m  i  lo 

FoMils     dOL,     One  Hnadnd  4e,  I  • 

FmuIs     do..     Fifty  do.      ...   ...      i,  o  M 

KqcIis     do..    One  Huadicd  Speclincui    ».     „  i  o 

Rock*     do,     Fifty  da        ~  «  _     „  o  lo 

Hm  Swdcol**  Pocket  Blowpipe  Ceae^  miaiihln.  ooil 
Sbow«Mee  md  GatiaeU !a  peat  van'eijr,  oraMdoMonlK.  GUakgues 
poit-frae.  All  noanaaiiea  to  b>  obtained  of 

THOMAS  J.  DOWNING, 

A  WHISUM  STRBBT.  LOMDOH.  B.C,  and  3*),  BUSTON 
  _      KOAP.  W.W    ^ 

CONCHOLOGY    and    GEOLOGY.  —  Mr. 

DAMOM^of  Weymouth,  supplies  namud  Colteuions  (also  Single  S|>e. 
FraSj^MnHBUS^^ilAs!^^  BHta  of  dn 


MUnSH  SHELLS.— Nearly  all  the  known  Species. 

FOSSILS  of  all  the  (brmalioBs,  Urittth  and  kumpcan.  CoIIectioni  o( 
Rock*  and  their  Fbuil%,  lOO  Speciniena,  42<.  and  upirards. 

M  INF.RALS. — CollectioD*  commencing  at  too  Specimens,  411. 

ROCKS- -Sedimentary,  Volcanic,  and  Pleulmiic,  or  RUCKS  AND 
MIMBRALS,  illaitrsting  the  Physical  Structure  of  the  Globe  ai>d  recent 
WoffcaaaGo^ogy,  ISO  Speomcaa,  41*.  (Exhibited  in  the  Sooth  Kensington 


SCIENTIFIC  PRESENTS. 

MINERALS,    FOSSILS,    AND  ROCKS. 

ELBMEKTARY  aad  OTHER  COLLECTIONS  e<peclally  prepared 
Ibr Teaching  I'urpoaes.  50  Specimen*  in  Polished  Cabinet,  luu  6./.  :  100 
dittO|Zl  IJ.  ijodiilo.  (,1  nj.  ltd.  ;  Kx)  ditio,  /  J  2.f  Over  ir<j  (.'olleciioni 
br  Selcctton  from  im  U1  to  100  Ouinca-i,  on  view  at  JAMES  K. 
GRBGORVS  New  and  EMOaai**  Sbow  rw>m<,  88,  ChaiiMlo  Sinol, 
Tilaray  Sinare.  Also  Single  Spaciiaeil^  Cabinei«,  Hamaiei%  Ac, 
J>MaUcd  Calaloguen,  74  paf;c!>,  free  fur  6: 


THE   "  HANSA," 

Publi  .^ir'.I  ^ince  i86(.  ill  H.imlMirR,  i>  the  only  ii^drpendcnt  professiooa 
{taper  u>  Ciermany,  dcdtcated  excJuuvcly  to  Maritune  Objects.  Lisays,  Cri- 
tiques, Reviews,  Reponk  Advcittsemeou.  Stiid  eye  kept  upon  the  dcvc- 
lepment  of  Maritime  AHairs  ia  every  respect  Every  second  Sunday  one 
Number  in  4ta.  at  !ea>>t  ;  frequent  supplements  and  drawings.  Subscnptian 
»(  any  time  ;  ptcLeding  numbers  of  the  year  lumished  subsequently.  Pnce 
I  II.  lor  twelve  months.  Advertisements  4</  a  line,  widely  spread  by  this 
paper;  considerable  abatraienc  for  },  6,  ii  mootns' inscMioa.  ltM«iii»«« 
ouice  :  Aug.  Meyer  and  Uieckmann,  Hamburx,  AlterwalLal.   Tdhail  bv 

W.y.  F«a«»M^ld.R,,HM»b^lI^Ale»aadc»Slm^|.^  "y 


.■^i  lENTlFIC  AND  MISCELLANEOUS  PROPERTY. 

Mr.  J.  C.  STEVENS  will  Sell  by  Auction,  at 

h!5  great  Rooms.  jS,  King  Street,  C  'S-ent  Garden,  on  FRIOAV. 
December  s 5.  at  naif  past  ii  precisely,  Scientiftc  Apparatus,  part  the 
pra|>erly  of  a  Gen  Icman  deceased,  consisting  of  Dis^olving-View  Lao- 
terns  and  Slides,  all  by  the  bci.1  maVers  ;  fir<t'Class  Air-Pump«  ilec- 
tric  and  Galv.inic  App-iraiii*,  St.,;veer'">  I'.atteries.  MicTO«cope»,  Hydi^ 
Slratic  Halances,  Trans  t  liistruineut  by  Tr'Oughton  and  Simm<,  PeOM- 
graphs.  Cameras  and  Lenses,  and  niher  Photographic  Apparatus,  Ac 

Un  view  the  morn<ng  of  sale,  and  Citalogncs  to  be  had. 

KORTH  BRITISH  AGRICULTURISri 


Is  the  only  Anioiiltiiial  loumal  b  ScoMand,  aad  ciicalatet  i  

amnnKsi  landed  pi«prietois.  (iictorf.  farnen,  ftrm-bailifls,  and  othet* 

irErn-^!r<l  in  the  management  of  laniied  prripcTty  thiouiihoul  Scotland  and 
i:if*  Nf.nl. f  in  t  t'-.iniicv  (if  I-.ncland. 

The  A>  <  K IL  U  L TU  Rl  M' has  also  a  very  consiccrable  circulation  on  the 
(.'ontiiient  of  EuTo>pe.  America,  Australia,  and  the  Colonies. 

■Wxi  AGKlCUl.TURIST  is  pub'.i«bcd  every  Wednesday  aftcniMn  ia 
timefirthe  KveningMaiU>aiMlosaialasReponaofaUihai  ' 
and  itb>h  M  jtkeis  of  the  wedl^  beridoi  lefayoiiliic  wyiMiaof  I 

the  day  nf  publication. 

llie  Veterinary  Department  is  edited  by  oac  nS  ihe  leading  V« 
lo  the  country,  and  is  invaluable  to  the  breeder  and  feeder  -s  a  culde  to  |Im 
rearini;  of  ari'mals.  and  their  tie.>:mrni  w  hen  l-ihnurin^  under  di'.ea*e. 

Full  Kf-;ff>rt\  jTf:  jivcll  ul  the  .^Icll.n^;^  f^I"  tlic  K'-t\.,l  .^h:^lcuhu^a^  Society 

of  EDi;I.Lud,  the  Royal  Agriofltural  hociciy  oi  Ireland,  lbs  Highland  and 
Agricultiiral  Socieqr  O*  SCOtla  '  .... 


A^i 


thawdvaalB 


the  ^f^t'f'^  Chanber  of 

anil  ad  the 
and  Ireland. 

For  Advertiaac*  ; 

not  esist. 

Price  J//.  By  post,  ■^\<i.  Annual  Subscription,  payable  in  aiJvauce, 
Office, — 377,  High  Street,  Edinburgh. 

Post-oAoe  Orders  payable  to  Charles  Aikdarson,  Jun.,  Kdiaburgh. 
ESTABUIHBD  1843. 

THE  TELEGRAPHIC  JOURNAI« 

AMI 

ELECTRICAL  REVIEW. 

Published Oa  the  i<t  and  ijth  of  the  month  pnce  4</. 

Annum,  post  free  in  Great  Btiiain,  94. 
CftaTMWta  foa  Dicntua  lar. 
T.— 0>  tho  Faiatt  of  Ooaiact  belweta  Magoe^  aad  IMt 
a.— InNaaoa  ef  Tonpentiiia  oa  the  Qahraaic  CoadMClinir  < 

3.  -Torpodeeaaad  'Dorpado  Waiftm 

4.  — Notes. 

5  — Soc  ety  of  Telegraph  Engiaaefa  (MotliaK  . 

6  —Physical  Society  (Meeting). 

7  — Krseirches  on  the  Production  of  Electro  Chemical  Daaadtt  of 

fiitimim,  V1;ii'nc^iuni.  t.  .idtiitnm.  ni^nintli.  and  Adladnok 

8  —  Ind^ncc  of  Temperature  on  Magnetisation. 

M^— Reviews. 


lanfoiwaoala  ia  iho  Hi 

rs.  Correspondence,  Ac. 


Lii.iM-M  f;  II  \f.'i;HTON  &  CO,  10.  r.ilrrnri.ter  Row, 
To  wbfaiu  aiko  L'omiiiuuicatioos  fui  the  Editor  m  iy  be  s<^nt 


THE 


ENTOMOLOGISTS  MONTHLY 
MAGAZINE. 

Flice  Siwpence,  monthly,  a4  pages  tvo,  with  '■'■tIpb'!  UfanUliaa^ 

CoadacMd  W|.  W.  DoircLAs,  R.  McLachi-ah,  F.L,Si.  S.  CL  Rtil 

H  T.  Staikton,  F  R.S.,  Ac. 
This  Magaiine,  eooimenced  in  1S&4,  conuiiu  standard  articles  and  iMlaa 
00  all  subjecu  Connected  with  Entomology,  and  especially  oa  the  Iwecli  0( 
the  tiritish  Isles. 

Subscription— Sbi  Shillings  per  Vohime,  puel  flea.  Tlia  vohaoaa  ooa^ 

mcnce  with  the  june  number  in  each  year. 

Vols.  1.  to  V.  (^trr>nely  b>TOnd  in  clnth  i  may  be  obtained  by  purchoiers  of 
the  entire  set  to  date,  at  Ihe  increased  price  of  tor  each  \  the  succeeding 
vols,  nsay  be  had  scpaiately  or  together,  at  7<.  each. 

London :  JOHN  VAN  VOORST,  1,  Paieniocter  Row. 

N  B.— Communications.  Ac,  should  be  aaat  lo  tha UMm  Ml  IIm  abtM 
sdtlresa  

THB    BEST    FARMERS'    NE  WS  PAPKft. 

THE  CHAMBER  OP 
AGRICULTURE  JOURNAL 

AND    FARMERS'  CHRONICLE, 

Edited  by  John  Alcunoh  Cl^skke,  Secretary  to  the  Central  Chaasber 

of  Agriculture. 

Devotes  si>ecial  attention  to  the  disru\>ions  and  proceedings  of  the  Chambefa 
e<  Agriculture  of  Great  Britain  :  which  now  oumbae  uyaida  of  l*,T?t 
members  I,  besides  giving  original  papers  on  practical  CMaa^s  Oada'aMBOf 
intrllii^ence  of  particular  value  to  the  a,;ticultutist. 

The  London  Corn,  Seed,  Hop,  Cattle,  and  other  Markets  of  Monday  are 
specially  reported  to  this  Joiimal,  which  is  despatched  the  same  evettiag  M 
as  10  ensure  delivery  i  <  cfjuDiry  subscnben  by  the  first  post  on  TueaaiV 
Borr.ing,    Price  yl,,  or  pic(i..id.  isj.  a  year  post  dee. 

Pitblisbed  br  W.  PigKBRlNQ^  ai,  Aivadd  Stmt,  ftaai  W.a 
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CHAMBERS'S  GYCLOP/EDIA  OF  ENGLISH  LITERATURE. 

Edited  by  ROBERT  CHAMBERS,  LL.D. 
Third  Edition,  Revised  by  ROBERT  CARRUTHERS,  LL.D. 
In  Tiro  Vols,  royal  8vo,  cloth  

t»      t(      t*  iiMtf*ciir  ..I  ,« 


Price  20s. 


W.  &  R.  CHAMBERS,  LONDON  AND  EDINBURGH. 


NEW  EDITION 


OP 


CHAMBERS'S  ENCYCLOPEDIA, 

A  DICTIONARY  OF 

UNIVERSAL   KNOWLEDGE   FOE   THE  PEOPLE. 


10  Vok  royal  8to,  clodi 


99 
99 
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770 


royal 

hatfranU 

Th«  WodE  coiitaliit  27,000  dbtinot  Artioles,  3,400  Wood  En^viogs,  39  GfAonnd  Ibqpt,  and  Ikidat  to  17,000 

iBcidentally  mentioned  subjects. 


IbeAttidei 


dumogli  larUon,  tad  have  been  broagihtip  lo  the  pitient  dat^  many  of  thta  hayjng  beea 

cDtinely  RniltiaL 


W.  &  R.  CHAMBERS.  LONDON  AND  EDINBURGH. 


MISS    EDWARDS'S    TRAVELS    IN  EGYPT. 

On  TUESDAY  NEXT,  the  19th  instant,  will  be  published  in  i  vol.  imperial  8vo,  with  Maps  of  the  Nile  from  Alexandria  to 
Daagala,  ind  E^gh^  IlhmBrtwM  mipmd  on  Wood  from  Drawing,  by  the  Author}  boudm4MiuuainlslQ«fi«ndei^pied 

also  by  the  Author:  piice4if. 

A  THOUSAND  MILES  UP  THE  NILE, 
BEING  A  JOURNEY  THROUGH  EGYPT  AND  NUBIA  TO  THE  SECOND  CATARACT. 

By  AMELIA  B.  EDWARDS, 

Avdwr  of  'MTiitiioddeii  Pttks  sad  UnfaqneBled  VaUq^"  fte. 
London:  LONGMANS  ft  CO. 


THE  JOURNAL    OF  BOTANY. 

BRITISH  AMD  FOUIGN. 
Mkcd  Vr  Hnnnr  ItemM,  U.B.,  P.L.S.,  Britbh  MuMtun. 

Sub>cni>t!on»  for  1874  (lU.  pou  free  in  the  United  Kipsdon)  Mysbte  in 
advance  to  the  publubcis,  Mcun-  Raukeo  and  Co.,  Dninr  HoOM,  St. 
Mary-le-Scnr  d,  I^n4ei^  W.C,  U  wboai  auy  In  ofattiMd  na  valuaM-Cor 
1875  (price  ia  cMkX  «lw  tumt  te  Ih*  (jfrieaiAX 

ud  bock  onmfaen. 


GUARDIAN : 


THB  BRBWBR8' 

lnUiifhlit  Aver  dawoted  to  ilw 
lifwiiiilfc  Lqal,  hi4 
r  OP  THB  Malt  and  Mor  Tradks  ;  akd  Whw  AMB  Smi*  IkaM 

KecoKO. 

Tht  OfliciaJ  Organ  of  the  Cramtry  Brewera'  Socict7. 
(Fuundcd  lij-j.) 

"  Th«  Brewerj'  Guariiiiin  "  is  published  on  the  Evenin»  of  eveiy  alternate 
Tueaday,  and  a  the  only  jonmai  officially  connected  vritn  brewing  ii.tcreitL 

161. 6d.  per  anoum,  pest  free,  datiog  frooi  any  qimncr^y. 
 w  — ■     .  iaigii  itiwd. 


The  JOURNAL  of  APPLIED  SCIENCE 

•ad  RECORD  of  PROGRESS  in  ih«  INDUSTRIAL  ART8L 
Monthly,  Price  Fourpence    Edited  by  P  I..  SiMMOiioa. 
KENT  ft  CO.,  PATERNOSTER  ROW. 
,  Subacriptions,  and  all  Cammunioationi  to  be  addr 


notion  s, 

I*  Ito  Proplieter.'P.  L.  SIMMONDS,  19,  Cbcapude.  l>oi>d4»,  B.C. 

THE  ZOOLOGIST: 

A  MONTHLY  JOURNAL  OF  NATURAL  HISTOKV, 
Tht  ZMrUfiit  was  esublishcd  in  to  record  and  preaerrc  obacr»atioM 
on  Mibjeco  umiUr  to  thoie  treated  of  in  White's  "  Natun]  History  of  Sal- 
borne,"  and  the  succcs*  which  has  atteaded  it  is  sufficient  proof  that  its  plaa 
ia  aeoeptaUe  to  "  out-«f-door  naturalists :"  those  who  delight  in  obacrvug 
the  aunners,  habits,  the  private  liva,  the  mtfTations,  movemcBts,  nests, 
yoimc,  and  lood  of  animals.  It  caotaias  cricinal  papers  and  raeonlt  of  facta 
lelatiaicto  Quadrupeds,  Birds,  Reptile*,  Kithcs,  and  lB**ctt,M|ttlMri  " 
norieaa  e<  reotnt  wiaria  oa  emr  wanch  of  Natitral  HiMoiy.  xha  U 
basbaa  airiMdbyaoMdMuilwakndndef  MrwyhattM 
l^iUUhid  OT  Aa  Vbil  aC  ercey  j 

nucK  om  aauuwa 
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Jot  nidj,  in  4to,  dotb,  ptice  301; 
VOLUME  V.   OF  THB 

ENCYCLOP/EDIA 
BRITANNICA. 

EDITED  BY 

PROF.  T.  SPENCER  BAYNES,  LL.D. 

JUlUtmitd  u  il>i  K),mrr  nis  /  '.{t..': c.^'j  ,^i<        \l  and  Strtl, 

PRINCITAL  CUNIKNXS. 

CANON.    S.  Davii.son,  D.D. 
CANON  LAW.    \V.  F.  Ultjitbr. 
CANOVA.    W.  M.  RosKTTl. 
CANTERBURY.   T.  G.  G.  FAU9SSTT. 
CANTICLES,    rrof.  ROBUITMM  SMITH. 

CANTON.  PioL  Douglas. 
CAPS  COLONY.  KxiTH  Johnston. 
CAPILLARY  ACTION,   fnt.  Maxwsu. 
CAPPADOCIA.   E.H.  BuNSVKV. 
CARAVAN.  W.  GinoiD  PAUstAVK 
CARNIVAL.  T.  A.  Tkollopi. 
CARPET.  A.  Wkvtock  aad  J.  Patom. 
CARTESIANISIf.  PraT.  E.  Caird. 
CARTHAGE.  Oscar  Browning. 
CARTHUSLANS.   T.  A.  TROixoit. 
CARVING.   J.  H.  PotLKN. 
CASAUBON.    Rev.  Mark  Pattison. 
CASPIAN  SEA.    Dr.  W.  &  CARTBtlTIR,  C.B. 
CASTE.    \V.  C.  Smith. 
CASUISTRY.    T.  M.  Wood. 
CATACO.MIIS.    Canon  Yen- ABLRS. 
CATHliDkAL.    Canon  YhNABLBS. 
CATO.    Dean  Mekivali;. 
CATTLE.    I.  GiitsoN. 
CATULLUS.    Prof.  Seli.ar. 
CAUCASrs.    K.  H.  BuNBURY. 
CAVALRY.    Alajor  F.  S.  RusSEU. 
CAVE.    Prof.  MuYD  UawkINS. 
C.WOUR.    Thus.  Kikkvi'. 
CAWNPUR.    W.  W.  Hunter,  LI>.D. 
CELSUS.    Jas.  Dunaldson,  LL.D. 
CELTIC  LII  ERAI  URE.    Prof.  SUU4VAH. 
CEMETERY.    A.  H.  AiTERiDOg. 
CENSU.S.    Dr.  Fakk  and  Ge.nbrALWaLMI. 
CERVANTES.    H.  E.  Watts. 
CEYLON.   J.  F,  Dickson. 
CHATEAUBRIAND.    RicuaRO  GarnSTT. 
CHATiERTON.    Prof.  Dan.  WlUOH, 
CHAUCER.    W.  MiNTo. 

CHEMISTRY.  PtoC  Abm8TM1IG»  R.  Mblbola,  ind  F.  H. 

BUTLRR. 

CHESHIRE.    G.  W.  LATHAM. 
CHESS.    W.  N.  Poi-TBK. 

CHESTER,  w.  w.  Froquus. 

CHICAGO.   J.  B.  RUHmON. 
CHILL   C.  B.  Black  aid  Fmd,  Waltiis. 
CHINA.  FraC  Douglas. 
CHOLERA.  Dr.  Amies. 
CHRISTIANITY.  Pkof.  T.  H.  Limmat. 
CHRONICLES.  Ptat  Romisoir  SMtTK. 
CHRONOLOGY.  W.L.R.CATBS. 
CHURCH.  J.  G.  Cazinovi,  D.D. 
CHURCH  HISTORY.    Proi;  R.  Wauacb, 
CICERO.   Dean  Merivale. 
CID.    n.  E.  Waits. 
CINCINNATL    E.  S.  Dkose. 
Cn<CASSIA.    K.  H.  UuMiri  V 
CH<CUMCISTON.    Rev.  T.  K  Cheyne. 
CLARENDON     H.  Reevk,  C  B. 
CLARKE,  SAMUEL.    Prof.  Flint. 
CLEOPATRA.   Rnr.  W.  LucAS  CoiXtNS. 

Edmbwih:  ADAM  and  CHARLES  BLACK. 


muiHOLK  ON  TONE  AND  SCtXNTTnC  UCTURBSL 

In  One  Thick  Volunc  Fvo,  pri.-r  I'-t-  c!o<h. 

On  the  SENSATIONS  of  TONE  as  a  PHY- 

SIOI.or.ICAI,  BASIS  for  the  TUfOHV  of  MUSIC.  Rv  Pr  '  H. 
L.  K.  HELMHOLTZ..M.D.    Tranilajed  by  A  J.  Li  i.is.  t  R.S. 

HELMHOLTZ'S  LECTURES  on  SCIEN. 

TinC  SUB/BCTS.  TmMlaMd  by  K.  ATKraMW.  PkO.,  F.C&. 
......  .  Fftfc  TvMiMu:  am  Woodcnti.  tall  M 

It  lONOMAiis  ft  oa 


SIR  W.  R.  GROVE'S  WORK  ON  THE  PHYSICAL  POKCBS. 

Lately  published  in  t  vul.  8vo. ,  price  15^. 

THE    CORRELATION    OF  PHYSICAL 

FORCES.  Sixth  KHiiion,  with  other  Cootributioni  to  Scmko*.  By 
the  Hm.  Sir  W.  R.  C ROVE.  H  A,  F.R^  om  of  the  Jndfet  tTAe 
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(*fi»tafy  UlkttraUJ. 

Copibl  im  ba  rtHUlia  at  tbe  Loan  Collection  of  ScientUte 

or  from  any  Bookseller, 


uiLjiii^od  by  Google 


JDee.  14,  7876] 


NATURE 


lix 


MOTTERSHEAD  AND  CO. 

(Standcn  Paine,  and  F.  Baden  Bengcr), 

GENERAL  LABORATORY  FURNISHERS 

(CHEMICAL  AND  PHYSICAL). 
7iio0  LM»  ti  AppamtBt,  Bottlet,  Pan  nwnilfri^  Ac,  pott 

free. 

Ofdcnof  £2  value  am!  upwanis  di^livored  carri«£e>pKU  tO  IB^ 
railway  sbUiou  in  bn^Uud  or  Wales. 

7,  EXCHANGE  STKEEl'.  &  10,  HALF  IfOON  STREET, 
MANCHESTER. 


RUPTURES  — HY  RoVAL  LETTERS  PATENT. 

WHITE  S  MOC-MAIN  LEVER  TRUSS 

i»  altownl  by  upward*  of  500  Mrdical  Mcu  I J  l-c  tli-  nitni  effec- 
tiv«  uiventiou  in  the  curuivc  tiulinent  of  Hemuv     1  he  nwol 
<  rteel  H>nnK,  v>  often  kurtlul  in  lU  e(T.cts  i»  here  avoi  icO  •  a 
totx  iMUidiMEe  bcinx  worn  round  the  body,  whilt  ilie  re  (unjtt 
ratiatiMpawcr  U  nipplied  by  the  MtJC-MAlN  PAU  tuia 
^CtmmT  LEVER,  niting  with  to  much  eaie  and  doieaeu 
It'  (hat  k  cannot  be  detected,  and  may  be  worn  during  «lccp.  A 
J    JeaciiptiTe  circular  may  be  haj.  anil  ihc  TruM  (which  canaol 
5    hil  to  fit)  rorwarded  by  po»t,  on  the  citcumfereoce  of  ike  body, 
(■  bdo*  Uw  hiiM,  baiog  wax  to  the  Maauftdurw, 


JOHN  WHITE,  S2B,  HCCADILLT. 


of  •  SincieTruis  161.,  an.,  a&i. 
„       Double    „     jii.        4M.,  aitd  I 
It      Uatbilical 4a<.  and  sax.  td. 


W.    LADD   A  CO. 

Scientific  Instrument  Manufacturera 

(By  Ap^»imtmtnl  U  th*  R»yml  lntlituti*m  t/  Grtut  BriUtHj. 

Mrs.  S]>i)ttisw(x>ile'5  Pocket  Polarising  Apparatus,  con>i»ting 
of  Nicol's  Tfism,  Savari's  HoIariMTope,  Tourmaline,  Double- 
image  Prism,  l<i-naart7,  Dichr  jsc.jpe  and  \  Undulation  Plate, 
pocked  in  leather  com  2  inches  lung  by  |  inch  diameMr.  Pries 
3/.5J;  Widila^y.af. 


PbiloiopUcal  Apparatus  of  cvay  Deao^ptlo*. 

flilriflim  Mob  ffli^CMCk 
II  ft  JS,  BEAK  STREET,  REGENT  STREET,  W. 


AND  SP<4.. 


OPTICIANS, 


zya,   BROMPTON    ROAD,  S.W. 
(□owidSomIiI 


Pott 
free. 


ELASTIC  STOCKINGS,  KNEE-CAPS, 

ftc ,  for  VtrioM  V«iH  and  all  ca^e*  of  Weakneia  aad  SwaUinc  0/  the  l-«g». 
Spraint,  &c  Twy  ttaporout,  light  >a  texture,  and  inexpenuve,  ani  drawn 
Alt  over  an  ardlnaiy  tlodtlng.  Price  41.  W,,  71.  lot.,  asd  161.  cack. 
Yo^taKC  free. 

JOHN  WHITE.  Manafacturrr,  22S.  ficcadillr,  London. 


JAMES  WOOLLEY,  SONS,  ft  CO., 

69^  MARKET  STREET,  MANCHESTER. 

CHEMICAL  APPARATUS  AND  REAGENTS 

For  LoctttTt  aA<i  CUus  Democutmuoe,  l*AOoraUMy  loalnicuoa,  &c. 

8BT8  OF  APPARATUS  AMD  CHBMICAL8 
ParMU  Cktmifol  CMntU  adapud  ftr  JVhaU  Simdy. 

Prioa  Liu*  00  AppUcuioo. 


PROF,  DEWARS  NEW  ELECTROMETER 

Foe  dtvcl^ii^  0-11(1  mu'<urm£  aLinule  i^UAnUUc*  o<  Kiect;\>aioCiv«  ForOB. 

TABLE  POLARISGOFE, 

With  Rotatinr  Doublr  Image  Prism  and  Spectroseope,  ftc,  for  the  AMhda 
of  PoUriscd  Light,  at  dcvited  by  W.  S|KXtuwoode,  Esq.,  F,R.S.,^a£ 

TISLEYS  PENDULUM  APPARATUS, 

For  drawipg  Listajnui  (igvjre\  (gi.ipl-.ic  driwiiij -  ef  ihc  .Sluiical  Interval* 
•n  cud  ar  oa  Uaektnad  glaia;  wiih  Opucal  Atrangeaent  ior  piojactios 
ihefa  OB  tiM  Kiaaa  ia  thajwcwiof  ibrautiaa-  (ll«t  atuaisa  iv  Ctui 
rwiiMiHiiiii)  £14  m. 


Mr  UHitf  Amutk  tmdv  r»bartt*d UtM 


-axm 

Por    BAD    BEEASTS,    OLD   WOUNDS,    and    SORES.  If 

•ffeotiwUjr  nbted  oa  (b*  Noek  and  GhMt,  it  ount  SOU 
TBB0AT8,  BBOVORmS,  OOUOEB  nd  00U»;  and  te 

GOUT,  BHEITMATISM,  and  all  Skin  Discaecs  it  ia  oneqaalled. 


MANCHEiSTEll  SCIENCE  LECTUKES  for  the  PEOPLE. 

WHAT  THE  EARTH  IS  COMPOSED  OF. 

THREE   LECTURES    BY    PROFESSOR    ROSCOE,  F.R.S. 
WITH  ILLU.STkATIONS.    CROWN  8vo, 

OTHERS  TO  FOLLOW. 
MACMIl.LAN  AND  CO.,  LONDON. 


SECOND  EDITION,  REVISED,  WITH  A  SPECIAL  LECTURE  ON  FORCE." 

CKOWN"  8vo,  WITH  ILLUSTRATION'S,  9/. 

REGENT  ADVANCES  IN  FHYSIGAL  SGIENGK 

BY  PROFESSOR  P.  G.  TAIT. 

"  Tlie  olijeet  of  the  book  is  to  give     aecaaat,  free  fro«  wiowteaad  ledniadtiMttnm^  bat  mdKia teas BfM^ 
teadine  rcuiitt  flf  what  nay  be  ipecially  called  aradcm  physical  eelaBea^  aad  fha  aaelhode  bjr  wUdi  ttey  ka*e  been  rwnwa.  Aa^ 
eneimohasevai  a  moderate  knowlet^e  of  the  snfaMot  wiU  be  awaie  Oat  tbb  b  a  task  which  only  a  amtar-haad  ahoald  attaaptt 


aadtbm  wiU  ba  Utde  doabt,  we  tlunk,  amoofl;  ae  few  who  ave  leallTeaddcd  to  pass  judgmeatoo  the 
 -^^-M,   '      In        daa  to  the  taaaaer  la  wUdi  tiha  worit  was  pradaeed,  the 

MACMILLAN  AMD  CO.,  LONDON. 


n 

appanat"< 
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PRACTICAL   AND  ANALYTICAL 
CHEMISTRY. 

t^MilMjad^iUd  (or  SchooU  and  Collegu  and  or  BiflnMni 

By  FRANK  CLOWES,  D.Sc, 

Senior  ScfneiMMMr  at  iIm  Hick  Sehoo),  Mawcaithmiidar-Lym.  9»L. 
Editiaa,  MviiMl  ud  OTlHgirir  Wiik  4*  Bagimion  pntt 
•W«iliaiililh>yaohwiniinnhpiiitin  lha  hookiMBlk*  kwdi  af  ib« 


FOWNES'  MANUAL  OF  CHEMISTRY. 

by  Hbnkv  Watts,  B  A  .  F.RS.   Elcventb  tdkion, 
fimviiigi  Md  a  Ceiowtd  riaM.  Cra«sl*Oa  ijft 


CHBMIA  COARTATA;   or.  the  Key  to 

MODERN  CHEMISTRY. 

By  A  H.  KOLLMYER,  AM.,  M.D., 

Medio  Md  Tbcrapeuiic*  at 
MontKML    8vo.  ji.  6t/. 


a  Concise  Sketch 

wbh  iha  Land,  with  CUiei. 


PUBLIC  HEALTH:  bei 

of  dwSudluy  Otaaidcnlia* 
Vlll«xe*i  Housef,  and  IndividuAU. 

By  the  late  E.  A.  PARKES,  M.D.,  F.R.S. 
KiHiid ty  William  Aitibw^  MJX.  F.KA  VoiliM.  a«.fldl 


OUTLINES  OF  PRACTICAL 
HISTOLOGY. 

By  Prof.  RUTHERFORD,  M.D.,  F.R.S. 

dilia%  BiBcL  Salargcd,  with  6j  Engrav'mgi.    Tc»p,  Ivo. 

**  W«  kngv  tm  haok  that  wiU  prove  mora  uMfui  to  the  yam 
p^ll^^rdM^^^w<■^^ow«o■^^it^l^e^^^yIlBco■lna■±''-AntW. 


The  PRINCIPAL    HEALTH  RESORTS 

of  EUROPE  «ad^AFRICAj»tha  ''^^^^j^Jj^^^^^?^  DiWMWi  A 
of  heakh-u-aveL 

.  By  THOMAS  MORE  MADDEN,  M.D.,  If  JLIA., 

Vte»>Prc(idcnt  of  the  DuUia  Obitclrical  Society.    8vo.  lor. 
"W«  caa  pcenouncc  hi*  book  aa  eaociieat  guide,  became,  10  (kr  ai  we 
&fc*ii5*».'?^ZJ2!!'t!*?^  a*itoh«  peiiaMa  <rvy  tm^nUm 

THE   MICROSCOPE   AND  ITS 
REVELATIONS. 
By  WILLUM  B.  CARPENTER,  M.D„*LLD., 
F.R.S..  C.B. 


Viftk  IdlliaB,  iridl  »s  Pbtcaaad       Engraving*,  crown  8vo,  i$t. 

%*  Tht  «teia  matiN  kaa  been  Hibjccttd  to  a  caieful  ravUea,  and  much 
■ew  auitcr,  wUh  many  additioiu)  illiutnlion*.  have  beea  introduced,  etpc- 
aially  under  the  following  hradt  : — 

Microu^i  — St»vhen'^on'j  Dinocnlar.  Hdil'i  I)n>.crtinj;  and  Mounting. 
Browaiitg'i  Ko<ating.  Rott't  New  RaM-JackM>i>  M  x!;'.  lieck'n  New  Firtt- 

dBM  Model.  i>wirt\  New  PoMabk. 
tUcmeofk  Afflutmen. — Dr.  Royston  -  I^g'^i: '>  ApUnalie  Searcher, 

BroviTiingV  Hrixht  line  Si-icrtnim-MirTTjmclcr.  Wenham'i  Reflex  Illumi- 
natar  hwifi's  New  ALhr^i:iiiii-  L^jndcijser  Itlankley'<  Revolving  Mica- 
Sdcnila  Stage,    itwift't  Poruble  Micnxcofw  Lamp.    Beck's  KaVcnible 


itttmtti  ^Mkrmofk  Stmfy.  —  lh.  Woodward^  Pikelonaplis  of  Tut 

Objecti.  Nature  of  MarkingM  on  Diatom*  Relation  of  L<iw  Fornu  of 
Fungi.  Dactcna.  and  Vibnoncs  tn  Kcrmcniaiicn,  Co.Troliihv,  Cocco- 

apboe*.  aad  Bathybiua.  Lile-huiory  of  Ccrcunaoad  New  Type*  of 
MMMaaui  Fotaamifera.  Naminulino  Tabobttion  of  Eoiota  Caaadaaia; 
iSpoam*  Embeyoaic  DevelepneaL  Structure  of  Scalee  of  laiacu . 
^^^^af  Cwnaala    tmmtika  of  Chalk  «■         '  ' 


INTRODUCTION   TO  INORGANIC 
CHEMISTRY. 

By  WM.  GEO.  VALENTIN,  P.CS., 

MMWtialer  wf  Practi<ta*  Ch?miitr>-  in  tlie  Rofal  Mbool 

■a  idtatm  Tnuaioc  S^hocli.  Scuih  KrnOi'Kioo.  ThM  Bdiil' 
with  ta  Kngraviqgr.  8vo  6(,  6d. 

Bjr  the  eame  Aultior. 

COURSE    OF  QUALITATIVE 
CHEMICAL  ANALYSIS. 

VoQitli  BdiitoB|  wMi  19  Bb^imiii^.  ^tvob  ft, 


CHEMISTRY,  INORGANIC  ft  ORGANIC: 

Wfth  Bjtpailaim. 

By  CHARLES  L.  BI.OXAW. 

Profettar  gfChaniitrjr  in  King'*  College,  I.oadon,  in  the  Royal  WtSun 
,aad  iadaaDtpartmciitforArliihiySlBiHibWiBahM^ 


AadanbWcaMdb.  ai 

Third  EdliioB, 


with  99s  F.ngravingn  on  Wood.  >««.  id*. 


LABORATORY  TEACHING ;  or,  Progres- 

nvc  Eaercisct  b  Practical  Chcniitiy.    IWfi  KdUt^  vMb  tf  S» 


A  MANUAL  OF  BOTANY: 

the  Structure,  Functions,  Clauificationi,  Propenles,  and  UmM 

PUn:s. 

By  ROBERT  BENTLEY,  F.LS., 
«f  Baiaiy.  Kii^a  Collaia.  mAm*m  Vtmnu  rimiwt  ITitfiij . 
ThM  Bdki8«.«illii.t)t Wood  Sninnfmi.  CmmWft.  S0. 


A  SYSTEMATIC  HANDBOOK  of  VOLU- 

MFTRIC  ANALYSIS:  adaaled  to  the  Requirements  of  PureChaat- 
cal  RefMrdi,  Pathologteal  Chemisirr.  Pharmacy.  Metallurgy,  a»d 
Maiuafacturing  Oiemi<lnr,  Photography,  ^c  ,  an  J  fnr  tha  Vataatiaaei 


u»cd  in  C--i:inicrcr.  Agriculture,  and  the  Arte. 

By  FRANCIS  SUTTON,  F.C.S., 

Public  Aaalyat  for  the  County  of  Norfolk.   Third  Ediliaa.  Reroed  m^I 
Eafawgad,  apiih  ■nmcrous  Kngravijiga.  Ivo.  191; 


MANUAL 


OP    DENTAL  ANATOMY, 

HUMAN  and  CO.MPARATIVE. 

By  C.  S.  TO.MES,  M.A. 
With  179  bgneiofi.   Chnra  9«a,    nt,  M 


NUTRITION  in  HEALTH  and  DISEASE: 

ACentrihutiaa  to  Hygleae  and  to  CRnical  Medkiaa 

By  J.  HF.NRY  BENNET,  M.D, 

Second  Edition.  Sro.  jt. 


WORKS  for  NURSES  for  the  SICK. 

Conty 


LECTURES  OB  NVRSWa  dditwod  at  lha 
liy  w  1 LLIAM  XOBKRf  SMITH.  M.B.  Wiih 

8vo.  dl. 

HANDHOOK  for  NVItSKS  for  the  SICK.     By  ZEPHERIHA 

VkirCll.    Second  Edition    Cruwn  8vo.    jr  6J. 

A  MANUAL  for  HOSPITAL  NURSES  and  DTHEKS  tSGACEl' 
ATTENDING  on  the  SICK.    With  Recipes  for  isick  room  Cooker* 
By  EDWARD  J.  DOMVILLE,  L.R.CP.  M.R.C  &,  ~ 
Enter  Hoipiul.  Second  Editioa.  Ctowa  Ivo.  a*.  6dL 

TIIK  NURSE'S  COMPANION:  a  MmmI of  General  and  Mooltilf 
Nurung.  By  CKAKLtS  j.  CUUJMOWORru,  Surfooa  to  S» 
Maiy'a  Uaqtel.  MMdMMar.  ibv.e«o.  ttt.&f. 

DIET  lar  iha  SICKt  b^  MaBridaM  GoMUaaiMaa  toinUa  far  SomN 
Owof  II!mm.^^,^..RIDOI;  M^O  .  Uaivoniiy  Schoia*  hi  So* 


.aadGoUl 


lUaivarrityor 


itaOk  M.  6A 


LONDON  :  NEW  BURLINGTON  STREET. 


by  K.  e  LAV,  SoHt,  aKd  Taylor,  at  7  and  8.  Bread  Street  Hill,  Queen  Victoria  Street,  in  the  City  of  London,  an.1  pubUlboJ  bv 
Macmiimn  AJdt  Co.,  at  Iha  OOe^  at  nd  M  Badted  Sum,  Covem  Cardan. -Tnvmdav.  Oaoembor  itft. 


A  WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE, 

**7h  the  toiia  grmnd 
tfNatm  htub  the  wdrni  tMA  hMi  Jk^  tfi^'*—''WciumwoMXH 
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SUBSCRIPTIONS  TO  "NATURE: 


Tculr  ... 


5** 


Post  Frtt. 

P.0.0.  p»y*ble  to  MACMILLAN  &  CO, 
Orncc:  29,  BEDFORD  STREET,  STRAND,  W.C. 
Spttimm  Numbtr  tent  on  rtttift  of  Siampt  for  ^y. 

CHRISTMAS  LEOTUR^ 
ROYAL   INSTITUTION   OF  GRBAT 
BRITAIN. 
ALBEMARLE  STKBBT,  PICCADILLY,  W. 

raorassoR  john  hall  oLAonom,  en,  pw  a,  r.it.&. 

■win  DeHw 

A  COURSE  OF  SIX  LECTURES 
(Adapttd  to  •  Ja*«nl«  Andkaiy), 
"ON  THE  CHEMISTRY  OP  PIRB.** 

CofDincnciiigMTRtlRSDAV  NEXT,  December  aS,  at  }  ^tHoA:  to  be 
coaiinued  am  DucMlW  30.  187^  :  and  Jaauary  t,  4,  6.  %  itH.  Snbwrip- 
tioD  io,thia  CUmii,  Om  CiiiiiM  (OUIitna  itadcr  Sistcca.  HalMMMaJ : 
'T  rf  1*-T  rimnTi  in  ttii  ff iimm_  Thrn  ffiitMM  nclmik  aaf  nrnr  b«  ob- 
  uiiwJ  «t  ttw  tmtltutioB.  

GOVERNMENT  FUND  OF  £4,000  FOR 
THE  PROMOTION  OF  SCIENTIFIC 
RESEARCH. 

n«  TkMidMt  ud  Cmwdl  of  ihc  Royal  Sociity  lim  miliiil  tt|«l«ii* 


Ifca  CMwdtcee  of  Council  oo  Uucaiioo  to  cx^d  the  abowa-MiMd  Vund 

in  aidinr  Scientific  Research  :— i,  by  conremnK  cninls  on  competent  per- 
Kills,  or  by  oHcniii;  priie*  of  coniiderablc  value  for  the  Mlution  of  pmi>lera»  : 
a.  bv  meeting  app'icationi  from  per?ions  desiroui  of  iinfjcrtaliing  inve>(iga- 
\v>m  :  },  by  afipljriaK  fundi  for  coropiiution,  the  formation  <>f  Tablet  of 
Couuanu,  aad  ower  labonout  and  unremuneraiiire  icieniiiic  work. 
_^AnnKGBlieiisu«telMaddrcued  to  the  Secrclarin  oTUm  Beml  SociMf. 
BluBlW  HotMe.  Loodoo.  W..  marked  [Oawi—t  TmSj. 

OIGGLESWICK  SCHOOL, 

SBTTLB.  YORKSHIRE. 
CtwirmM  of  the  Governinit  Beard,  Sir  fama  P.  Kay  Shuttlewnrth.  Bart  : 
Hcad-Mauer,  Rev.  G.  Style,  M.A.,  Kdlow  of  Queen'*  CoJIcge,  Cambridge  ; 
Science  Matter,  W.  Marshall  Wain,  Evq  .  P. So  (U>i.d  ).  F.CS. 
TKe  prominent  Subjects  of  I ii^iiuciiun  arc  M jiiicnuiici,  Science,  and 
Modern  l-ansua^cs.  The  additions  to  ih--  ItnarHnu;  Huuw  are  now  com. 
pUtc  Boarders  miy  now  be  entered  for  the  1  irM  I  cnn  of  i  77,  which 
will  commciKe  on  January  25. 

THE   ROYAL  AQUArTuM,  WEST- 
MINSTER. 

All  the  Tanks  arc  now  complete.  I.atcM  Ar?iv:iU: — Hace  Moiuicr 
AUicalm  from  the  Misuaiippi  ;  Aagtcr,  or  Devil  fikh:  Thiny  Octepodf, 

Th*  Fiihat«fc4*lkcrtbeAAcnMeaC«MHt, 
tIMf.OMRSHIU.tNa 


MICROSCOPIC  OBJECTS 

Of  tha  highcM  attainihla  ptitietiaB,  {Uunnting  AoaloaiT,  Pbydolomr. 
Botany,  EaloaBOlogy,  and  every  branch  of  M  icroacoptcal  Scieaca.  J.  i'^ 
MoUei'i  New  Typca  Ptatea  and  Otgccta.  Nobcrt't  Linaa.  All  ifit 
and  raquiiilaa  for  mounting.  UneqDaUad  Soidem't  I 
Hth  i-tech  and  t-ittcfc  objective*,  FtveGtifaal,  " 
gratis  and  post  fi««,  and  Objecu  delivered  in  1 
EDMUND  WHEELER,  4«w.  TolUngton  Road.  HoUoway,  Loodoo,  N. 

EDUCATION.— The  Fell  and  Floyd  En- 

gioceriag  Syilcm,  Practical  and  Theoretical.'— SciantiSc  loitxuctioo 
with  eiperieoo*  Mt  Wocka,  Fidd.  and  Drawing  OAca,  I 
III    L  1'    'irwl  tw  riin|iMiM  HI  llfiim  ViLL  aad  Vbova^ 

Uine,  E.G. 


voocns  ■  inea      au  nuteruuj 

ndeni't  MiooteoM  viik  Im. 
Catalofaa,  MawUiliaB,  ti}«, 

U.S  A.  and  Briliih  Colooics. 


•S.  Keo4 


CHEMICAL  AND  PHYSICAL  APPARATUS, 
MEDICAL  COILS,  &c 


SMter 


.  _  required  by  the  Government  itclwillfc  aadaccgriiaK 

 Vakatin'i  ••  Book   of  Chenu.try,"  PnAlMr  AuMXi 

Maaaai  af  QwiaiiiTy,''  Ac,  always  la  Stock. 

AUG.  BEL  &  CO., 

34*  MAIDEN  LANE,  STRAND. 

Purrha^frt  of  the  Slotk  of  A  ind  M-  /immrmann 


STATHAM'S, 
CHEMICAL  AMUSEMENT  CHESTS. 


PRIZE  MEDALS  "(or  Quality  and  Cheapneu."    I.ondon,  iUn.  Pans, 

1867. 

INSTRUCTION    IN    SCIENCE.  AMUSING  EXPERIMENTS 

YOUTH'S  CABINETS,  with  Book  of  Lupcnments.  6>.,  la,  lu. 

Sl-UDBMTS'  CABINETS.  lU..  31/.  6d.,  4M.,  6j(.,  i^.,  sio*. 
ECONOMIC  LABORATORY,  icu.,  ato*. 

"CHEMICAL  UAOIC"  Bos  oT  SUiarialaaid DInelieat  lor  s»  m4  wo 


IRST  STivsTN  CBKMISTRV."  fZ^ 


•riR 

Stamp. 


W.  E.  .STATHAM.  im.v,  Str.iri.!.  LotiMun, 


GEOLOGY  AND  MINERALOGY. 

Mto  Modal  Rto<nty  CeBaciiaoa  to  ilhiurat*  iha  abovo  Scitaett  at  ibo 
foMowiiig  price* :— 

so  Fooils,  Stratigraphicatty  amnged  in  Case     ...  1  •  «  to  a  o  o 

50  Minerals,  Earthy  au  I  Metallifrrou^    I   o  O  to  5 

}o  Rocks,  Siedinaentary  and  IgneoiK   1   o  o  to  a 

too  Foaatla,  Stratigraphically  arraof  c«l  ia  Casa  with 

Mkand  k>y  ...                         m   ~.   .>  I  M  e  to  S 

loo  Mlatials,  Earthy  aad  MataKfcvoas  ...    1  la  o  t->  lo 

tJO              Pouilt,  and  Rocks,  in  one  Case   ^  1  ->  «  i»  ,0 

aaa              Fosaili,  and  K^cks      ...    ...    5   n  \.  .  1 , 

Colleclioof  fur  lasutiuians,  from  joio  ■,ojoCuinc.i>. 

>^ 


•  a 

o  e 

a  o 

«  u 

O  D 

o  o 


!oll«clio«f  fur  lasutiuians,  fiom  joio  i.ojo 

BRYCE  M.  WRIGHT, 

901  GREAT  RUSSKLL  STREET,  BLOOMSBURY, 
LONDON,  W.C 
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UNIVERSITY   COLLEGE,  LONDON. 

A  Winier  Course  of  ZOOLOGY  anH  COMPARATIVE  ANATOMY, 

c>nvi-«!tn<  of  Thiny  I.c-tur-fi,  fni;.)we  1  by  Pr.trlin!  Iik* ^'irt'  t-i  in  (he  Zoo- 
Dni'vil  I .  I'rvt  Jinr  V,  v-.V.        glv-ii         I'l  f    I.  A  N  K    '■  ;     K    liurini;  the 
icnath^  of  Janil*"   .  Fel»rM^T y,  7.nd  M.irrh,  cnqinK'iv.jj  c   l-iiutaiy  •\  F^*, 
$/.    TIm  CourM  embricci  ih?  of  fir  rrclniniidry  Scifnuftc 

Kx^minittoi,  Univrr«itT  of  L/in  f  in 

A  Course  of  In.tr. iLlion  n  KI.KMKSTARV  ltll>I.nr,Y,  incl.uiln(|  the 
•iiMi^Tti  rrqisirr  'l  hytfi*  n rr*:;ii!  Mi        f'n  1^ I**  I-  Kxamir^stinn, 
I      .irTju^ctl  for  the  Summer  S^^kiun  by  t}ie  nioligiul  Prufeuafs  of 
th<-  CollrgCi 

PrmpectwM  owy  b«  oMilU  il  the  allce  of  tiM  Oslhflei  Oiwtr  Street. 

w  c. 

TAl.FOURD  F.t.Y.  M  A  ,  S«ct»t»ry 


SIX    ELEMENTARY    LKCTURBS  on 

MINERAI  Or.V,  ulaprcd  to  a  Juvenile  Clii.i,  will  be  firrn  bv  IVf 
THWanti  K  (!  S  ,  .a  hi»  re*iilenne,  149,  Stranr),  w  C  ,  J»n'iarj-  \,->.\.  \, 
$imd6,  at  10  s  v.  Ml  1  >  I'  M     Tcnin  I'M  (./  for  ih?  Course. 


ROYAL  DUBLIN  SOCIETY. 

LIBRARlANSIIir 
LSbiatian  Crmmiilce  are  prepared  to  ncrive  Appii»tion>  for  ibb 
f  IT.  r,  r.rrl  10  I'lrrt  'I  hie»  Candidates,  from  whom  a  LIBRARIAN  may  lie 

i.    1  O  tllCll  li)    tlx  (.  (MlliClI. 

'H  e  ^aUry  i»         a  year  ^jable  from  the  Parliaraenlary  grant. 

A  itaictneni  H  the  ccMlilMmi  of  appciinimeni  and  of  the  riiitiet  ol  the 
(Site  may  he  rbtained  on  application  in  wiitinc,  aiidre««ed  to  the  Krgi«lrar 

Applicaiioni  fcr  the  Lihrananahip  -hould  be  lcirif;e<l  with  the  kr|;i<in>r 
bcfoie  la  o'ctnck  on  SatunJay,  the  nth  of  J.iouary,  iC;;.  acc'^mpanirrt  by 
(w//r«  of  leatinaniab,  and  k  ttaiemin!  cf  ihr  Cmitidiic'k  ^f.c,  ptevi.iui 
OcnpUiatk  iaWWlcdgcrfhmKV .-'(;•'>.  ^n.I  other  .liucanont. 

W.  £UW.  STEELE,  M.D.,  RcciUrar. 

6»h  Ptottnber. 

QUBBMWOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

tondOtMratUttcatim  for  Boys. 

Special  attadaa  to  Science,  partictilarly  to  Chemittry,  both  theoretica 

aaJ  practica!. 

keitttnce*  to  Dr.  Debu«,  T.R.S-  ;  l>t.  Frauklac'  F  R.S  ;  Dr  Rotcoe. 
F.R.S. ;  Di.  Aacui  Saiiih.  r.R.S. :  Di.  Tjrndall,  r.R.S. :  Dr.  Voclcker, 

P.ILS.  t  Dt.  VUhhob,  F.R.S.   

 C  WlLtMOKl.  maciiwL 

ROYAL  COUNCIL  OF  EDUCATION.- 

Th*  Latentonr  and  ClMi-ruomn  of  Bemen  Cbtlece  art  Opes  for  PiipiU 
XVBRV  DAY  and  IlVF.NINC.  The  lubjecut  of  the  above  Euitiina 
tiaBS  can  be  Hudicd  etibcr  Privately  or  io  rhini  Fw  Micrale 
Aaatywi  and  iDvcatintioiu  conducted.— M  PMC  K.  V.  Oabunvs. 
7^S.,  r  S.A..  44.  Benieia  Street,  W 

MORRIS  TANNENBAUM,  37.  PITZROY 

STRKt'T,  W,  ofler?  Jewe!Vr»,  MinrralnpNt*.  Lapidaries,  and  e»pe- 
cially  ('olle>.ian  of  l^re  Cut  Gems  (v>)Lii.h  \\<-_  ^oaaeksei  in  all  kind« 
existing).  Urge  Ce!iection<  nf  ftne  Hyacinth*  in  all  Cnlmiri.  clc^tr 
Spanish  Topaxei,  Blue  and  Yellow  Amethyita,  Peredois,  Fine  j.ir;;c- .u 
Olixnr.e,  rare  Fo««iU,  Oriental  and  all  kinds  of  poliOieil  Agnio^,  )-t  -.r 
linnet  anil  (*at'*-cye5  ;  all  I'oloiir*  of  Gamete  a  d  C-a;*  Kuli  e..  Al..  .at 
one  th»tiv.^:i;l  five  hundred  fine  *lal»*  of  Kirns  Laru't,  I.ir.;e  <yy\ 
tailed  LmctaWt,  ibooiandi  at  fine  CryitaUea  Kubiea  and  l)rariii.u> 
TMMk  •  lot  of  titiv  U|mI»  ki  inebuM  mA  *m  vmiai^  Onden 
>mtiJ  to  all  parts  of  tV  wiwM. 

ORFORD  CASTLE  VoSSILS. 

The  Cutltof;  near  Orfmd  Civile  in  whici  thrie  rare  and  beiutiful  Fo«iU 
have  been  (mind,  a»  iidverti' c-1  in  .Nat  f  k  Ii^t  yar,  is  iiill  open,  and  more 
than  twelve  t'lousand  >p<-cmi.-n>.  ii;  <are1ii' y  Hcfrm  iie-I  by  Mr.  (Jharlra- 
argttll,  have  beo  disiributed  amungthe  Sulnciilicrs.  Papers  containing  tSe 
pttticulan  of  SubKription  mjr  ^  obtained  br  wrilint  to  Tnomas  Floyd, 
K»q.,  Suatea  House,  Hvward  Road,  Soath  Norwood,  S.E  ,  Cftdofing  ad- 
dressed envi-l'^iie. 

GEOLOGY  AND  MINERALOGY. 

•ad  poTiabed  Cabinet*  with  Lock 
with  correct  nainci 


KtaBcntaiy  CoUcctiaaa  te 
and  KoKaR&tlly  wlodwd  and 
■nd  MCUdKS, 

i  I-  d.  £ 

Miaoral^  Tiro  Himdrad  SNciant  •«  »  horn  •  e  o  to  4 
Minenli,  Otic  Huadred  uid  Fifky  do.  w'moIoj 

Minerals.  One  Hun'Hred  dow    MmMM  t.toetot 

MiucntI  ,  i'ifty  40>  ~<    —    >»  O  lO   e  to  S 

r'o'.<i's  (British),  Two  Hundred        SpocioNaa  «.  ^  »  a  o  e  to  4 

FassiU    do.,  OneHtmdndaadFMvdo.     »  —  wiio*io3 

F  us»!t«     do ,  ( >ne  Hniidnd              do.      ..•    .m  „   I  o  e  to  ■* 

FassiU     do..  Fifty                           do.            ...  «,   o  ro  o  to  1 

Rnckt      do..  One  Huitdred  Specimeni    ,,    1    o  o  to  a 

Kocka     do ,  Fifty                do.    ,,   o  10  o  to  1 

liie  Student's  Pocket  Btoarpipe  Case,  coinplete,  aoi. 

Show-caict  and  Ci'  ii.rts  in  rreal  s.ar!e<y,  or  tn-nrle  to  order.  Calalsgties 
poW-frce,    All  nrce- :  _  i.-  .."..t^.n-  '  n' 

THOMAS  J.  DOWNING, 

A  VBISKIM  STRBET.  LCHfDOM.  R.C,  and  V3,  BVfTON 
ROAD.  K.W 


ROCK  SECTIONS 

FOR   MICROSCOPICAL   I  N  V  E  S  T  I  Q  AT  I O  N. 

IgtitoiM,  MctaainrpKir,  and  SediiiMolary. 
HOW  A  OA'S  1H%W  POPULAR  RlltUGULAIl  UIOUMOOPB, 

INDISPltSSABt.F.  TO  I  rm'Rtfc?  OS  CEOLOOT. 
How  h  Co  ■»  Ser.e*  of  (►e'l!  igicjl  Diaf  rams  for  the  Lantern,  COOtlatinX  of 
Sections  of  Strata,  Urmips  nf  Fossili.  Restonlions  of  Eaiiact  Aotmoli.  ftc 

Calalajpae  aM  A|mlic«tia«. 
Catalscue  of  Laatcrna,  Diasolntig.View  Apporatu*  aad  Pliaio.  Slidaa.Kww 
S'itiao,  in  ptmrntUmt. 
JAMBt  HOW  *  Co., 
(LlM«,lMt»LaM|, 
$,  IS  T.  BKtDB  ST  RE  ET.  LOW  POK.  

SCIENTIFIC  PRESENTS. 

MINERALS*    FOSSILS,    AND  ROCKS. 

F.I.F.MENTARY  apd  OTHER  t  Ol  LECTfONS  especblly  prepirtd 
for  Teaching  Purp-He*.  50  S|>ecimer,s  In  I'nUshed  Cabinet,  \oi  f<J  .  loo 
ditto,  jCi  xt  ;  tjodilto,  £1  lu  (xi  ;  roo  dil'o.  £1  21  Over  ico  C^sUeciijoa 
for  Selection  from  lor  CJ  to  too  (ioincas,  on  view  at  JAMES  R. 
G>'E*>'>KY'S  New  anl  Extensive  Show.RKinit.  E8,  Chartoite  Street, 
Fiuroy  Square  Alio  Single  S|i«cimens  Cabiowa,  Hanmers,  &c. 
Detailed  OMiriegucs  74  pega^  hm  te  S 1 


1.  Monthly. 

MACMILLAN'S  MAGAZINE 

FOR  JANUARY,  iSn 

I.— "  Young  Miiscrave  "    By  Mrs.  Oli^ hant.    ChiflM  I<— III. 
a.—"  The  Ascent  ot  Man."    By  Goldwin  Sntth. 
>— "  Two  SooneU  kf  Two  SiiteTt," 

'  Univcrsitie*  and  Vnlveftitica."  By  die  Riglit  Hoo.  Lmb  Playfiil', 
C  B  M.P, 
Morb-'gno  "   By  F  M  0»en. 

The  Eastern  PoUr  lf;i^in  "    By  AngiiUu*  Pefermano. 
MLirVsi  Ki:iiievitrh  ;  )he  lIcTO  of  Svvia.*  By  Jdhii Osalbrf. 
Niitinr.t'  fci<  ii:»iton:  Pncticat  AiaM  r«r  tne  GnMenee  of  lAtial 

riiliev."    lu  rhniilis  M>  ghes. 
.i  -"A  Mrdrrn        ,  k  WjrSutu  '    lly  Prrf  Lewis  C^mpbeil 
10. — "  I1>e  Election  fur  the  Presidency. '    By  an  American  KCpublieBa. 
MACMILLAN  an  Ca,  UMUUM. 


4-" 


rHB    HFST    FAR.MERS-  N'KWSPAFBK. 

THE   CHAMBER  OF 
AGRICULTURE  JOURNAL 

AND    FAKMKRS'  CHKOMCLK, 
Kdited  by  JoHia  Alcbsmon^'larkb^  Secretary  to  the  Ccatia]  Ckaabtr 

Ocvotea  ueeial  ettentfaa  to  the  ^ 

>l  Agncniture  of  Great  Britaia  (which 
^lembersi.  besides  giving  original  pa(«rs  on  I 
'ntelligenci'  o(  paruojiar  value  to  the  agricun 

The  London  Con,  Seed.  Hoh  CMIke.  and  other  MttfceM  of  Monday  an 
(pcoally  reported  in  thJa  Jeuraal,  which  i*  deipotelied  IIm  aiM  evemag  m 
a*  to  ennire  delivery  to  country  tnhacnbtn  by  the  ItnC  poat  «•  Toeadey 
morniag.    Price  yt,  or  pimiiid.  i;i  a  year  pott  free 

Pub!i-hed  by  W  PICK*  RINr,        Ar-in-le;  '^ii^et.  Strind.  «'  r 

The  JOURNAL  of  APPLIED  SCIENCE 

and  RECORD  of  PROGRESS  ia  the  INDUSTRIAL  ARTS. 

Monthly,  Price  Fornpenre     Fditrd  hv  P  L.  SiMMONM 

KENT      V'l  .  PATFUNOSTFU  ROW 
AdvertiaeiBents,  Si: '  1^.  I  IT  ■    '.s,  .irrt  ..',1  L  ivv-n^.j!- i.:at;nin  to  be  af*rfn 
to  the  Proprietor,  P.  I.  ^1  M      IN    S.  59,  (  be.sv*  d'.  I<.n  'on.  E  C 

THE  TELEGRAPHIC  JOURNAL 


ELECTRICAL  REVIEW. 

Published  on  the  i-t  and  I5l>i  of  t(,e  monlh  |  n  e       .    S'.ri><:iiptioO  per 

Aniw^in,  [■  -l  free  s:i  '_,rcjl  l'rila:n,^. 


-■,TH  (DavBLB  Nt'Msaa). 


[liL  By  Pmf. 


CONTKNT*  rslK  P 

l.^Oehakr  Tubes  and  Con.o^s 
».— Development  of  Stati':  Flcctriiity. 
J.    Russian  Telegraphs  in  1874 

4 —  New  r)yiiamo-M»pnetic  Phei>oni»non. 

5 —  Comparison  of  I'  c  I 'ntteries  used  in  Tell 

6.  — On  the  P.uris   f  d.-iticiof  Magnetism 

7.  - Telegraphic  I'msrc^s  in  Aixtralia. 
8  —Electrical  Cutrents  ibiattgh  GKdtag  FHctiea  of  Solid  Bodies. 
1)  — The  Gramme  Machine. 

to. —  Notes. 

11— Pi.xs.  al  '^oiirrty  (Mc-.-iins) 

i».  — Electrical  Sciciite  in  Foreign  Jutimala. 

13  —Electrical  RcpcMen  fbr  Itsiliray  Sgaalt. 

14  — Simultaneous  Ignition  of  Mioee,  Ac,  dc 

London:  HAUGHTON  ft  CO,  10,  Paternoster  Row, 
To  whom  alto  CommuaicatioM  for  the  Editor  nay  be  tent. 
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A  FINE  PERMANENT  RHOTOORAPH  OF 

SIB    WILLIAM    THOMSON,    F.B.S..  LL.D.. 

IS  BEING  PKEPAKED  FUK  ' 

THE  TELEORAPHIC  JOURNAL, 

AND  WILL  BE  ISSUED  WITH  NEXT  NUMBER  ON  JANUARY  zst, 

TOGETHER  WITH  A  BIOGRAPHICAL  SKETCH. 

HAUGHTON  ft  C0.»  i<n  PATERNOSTER  ROW,  LONDON. 


NORTH    BRITISH  AGRICULTURIST, 

I>  Lirily  AgriLtdtu-.t!  [uain^l  in  Scotland,  anj  cucuhtei  CStCUivcIf 
amrinc^t  laiul'>t  pr.r|,ri<-i  r«.  tai.tuii,  fiumers  furm-bailifli,  ami  olhtfs 
intctc^trd  in  (lie  iniiti.i,;'-!!  rni  uf  I nnded  proiicrty  throughout  SoMUsd  Bnil 
the  N  (Ji tS<'rn  ( 'ouhtif  V  Kri,;Iarid 

The  A*''KIC:UI.TUK1;1  hjt  aUo  a  very  eoiuiderable  drcuUlion  on  the 
t'nrtiDcni  of  Kurope,  America,  AuttnlU,  and  the  Colonin. 

Hie  Al.KICUI/rUKISr  M  iwbushed  ewy  WcdntMlay  aAaraeon  to 
Ume  f«  tlie  Evening-  Mailt,  mmI  wliin  lUpgitt of  aS  the priacipd  bmUh 
aad  Irish  M.vkei^  of  the  wccl^  MdM  tdcgnv'iienpMiaf'dHMlMldoa 
Ibc  day  of  publication. 

The  VeicriiMry  Uepartmeoi  U  edited  by  OM  of  (he  laadinc  VeMrinariaii* 
in  the  country,  uod  it  invaluabte  to  the  breeder  am!  feeder  »  a  Ifuide  to  I  be 
rearing  nf  auiniaU,  and  their  treaimcol  when  Ubrtiirinj:  under  Hr^a^e 

Full  Reports  aie  given  of  the  Meeting*  of  the  Kuy.il  A;;ri<.iiliura:  Sixict) 
of  England,  the  Kcyal  Agriciiltimi  Society  of  Ireland,  the  Hifhlaad  whI 
Acrioiltural  .Society  of  SoMhwd.  A»  SmM*  Chwher  oT  '  ' 
and  all  the  prmapal  Agnoullwd  ibttMtrtWi  OnaghmB  ( 
and  Ireland* 

For  AdvCfliMfl  ■  JdwiBK  A— tchw  M>  fmuM  >  kMlw  OMdiUi  doe* 
not  caiK. 

ition,  payable  in  advance,  141. 


3^    Bypo«,jJ*.  , 


ESTABLUHSD  1843. 


NEWMAN'S  ENTOMOLOGIST; 

A  MONTHLY  Il.I.li.i'i  KaTI.I)  JOURNALOK  HKII  ISH  INSKCTj-". 

I'he  (.bjccu  of  liie  SntemeUfui  are  to  fiTc  ercry  infurmation  aooul  In- 
MCta  :  owr*  cafMcially  to  work  OM  tke  hiuory  of  ihoK  which  attack  Frait 
and  Foreit  Trees  Vefetablaa,  Root  aad  Seed  Cropt.  GreenboiMc  and  Oar- 
den  PUnts,  with  a  new  to  «iege»tit)f  remedie*-  Notes.  Obterv^itioDs,  and 
^)uc^l^^  ca  every  btAi  ch  i  T  iFii:  ^^,;ipnce  are  solicited.  To  pre»erre  a  coo- 
laoDou*  record  of  the  occurreaoe  of  rahliea.  To  inprove  coUectiooi  by 
w<ydlMihtliw«iMlMMW»«fi  ' 


pRianxnitcs. 

London  :  SIMPKIN.  MARSHALL,  ft  CO., 


Hall  OBort. 


THE 


ENTOMOLOGIST'S 
MAGAZINE. 

Mca  Skpeaee,  aMttUr,  M  MM  Ivob  witk  I 


MONTHLY 


br  J*  W.  Dovtsuis,  R.  McLacHLAM,  F-LS.,  R.  C  Rv^  aad 
H.  T.  Stainton,  F.R.S.,  &c 
nb  Magaiiae,  eamiBciiced  in  1U4,  oontaini  itandard  articte*  and  notei 
M  all  nlqectt  coasectcd  with  Entomology,  and  eipecially  oo  the  Iniects  Of 
ibcBritiih  Iilei. 

Sobicriptica— Six  ShilEng*  per  Volume,  poet-free.  The  rolumei  oa» 
meace  with  the  Jua*  mmbCT  in  each  year. 

Vol*.  1-  to  V.  (itroncly  boond  ia  cloth)  laay  be  obtained  by  purchaien  of 
the  aalin  ict  to  Ant,  at  the  increaied  price  of  ia(.  each  ;  the  nuccerdinc 
Mik  May  be  had  »:|>uaicly  or  together,  at  j$.  each. 

Loodon;  JOHN  VAN  VOORST.  1.  PataraaMcr  Row. 

N  B -CMMMBloMiaM,  ftb,  Aoald  ha       M  iha  IdUn  d 

addtew- 


"Tbat  ezcellcBl  periodical  The  Cmloen." — Profeesor  Owih. 

THE    GARDEN  :  A   Weekly  Illustrated 

Jooraal  of  Gardcaiac  ia  all  its  Branches.  Founded  aod  Couductcd  by 
W.  ROBIMSON7t.L.&,  Aalher  flf  "Alpine  Flower*  for  Enxibb 
Gafdaaaa"  Ac 

A  Coloured  Plata  ii  — ar  i— d  wMl  vmf  iiiiiliii  of  rdwfSandM. 

"  Mr.  Robuuoo't 
Aof-  loth,  1871. 

ri<^  foUowiiiK  ut:  3/.meaf  lha  tnUaeliniaMr  MMMa'hll'l 

The  Flower  Gardes.  Haardy  flewan. 

Laadiofa  tedi^Bi  Town  Garden*, 

The  Frtnt  OaidWi  The  ConierTatory. 

QafdM  flilllllwM  Public  Caideoa. 

BoaoiaDd  Window  OafdiH.  The  Greeohoiue 

Wwaa  Md  nartinw  The  Hauidhold. 


Tkaat 

Profetwr  A»A  C»AV  lay*  :  "  It  »eem«  admhaUy  adapted  10  the  wanU  and 
tsttei  of  (eullcmcn  who  are  inleruted  in  rural  an.<irv.  Ily  luch  »e  htar  u 
k^hly  spoken  of:  and  we  think  we  do  a  favour  to  ihoM  of  that  dais  who 
^jmpllnotai  yet,  by  c^iHing  at'.ci^tjon  to  it. 

Pncc  <«/.  Weekly.  Specimen  Copy,  Poet-lrae, 
Terra*  oi  SuUertptioa.— Seat  direct  ftoai  lha  Ofio*  in  Loodai,  poal  fraa, 
tin  advaaca— r«r  Cm  Yonr.afif.;  Haifa  Year,  lafci  QiMiUref  a 


THE  ZOOLOGIST: 

A  MONTHLY  JOURNAL  OF  NATURAL  HISltlRV, 
7*Ar  ZmltgitI  wa*  eetablidied  ia       to  record  and  prewrve  obMrvatioei 

on  «ibie<:!«  uniilar  to  ihfMe  ireaiej  of  111  W>iie'»  "  Natural  Hi-tory  of  Sel- 

borri'-.  '  Jiiii!  l.'-c  ^u^^.o■«5  l»iii._.i  lj-.>  jtN:jii]rLi  it  \\  M.f cut  pr'>-|f  ihjit  lit  plan 

i»  acccpuUc  to  "  out-ol  KicKjr  natoratius  i"  Iho-e  who  dcJiflu  in  ol»ervuic 
the  manner*,  habit*,  the  private  hve*,  the  mi|ratioa..  araveaMau,  neata, 
yoan(,  and  iood  of  animal*.   Ii  oaotaiai  oricinal  paper*  aod  reeordi  of  fact* 
teUdOKto  Quadruped*,  Bird*.  Reptile*.  Fiihev  and  liuccti.  tocrthrr  will* 
aolieescf  recent  work*  on  every  branch  of  Natural  Hiatory.    The  KdicoT 
has  bcea  awwied  by  omtc  thaa  iwe  bundred  of  eur  very  beat  leoiogiiia. 
IMlli*had  on  the  Fir^  of  every  Maetk 
PRICK  ONE  SHILLING. 
LomIoo:  IOHN  VAN  VOORST,  i.  P»ieti>e4rr  Rnw  

THE   JOURNAL    OF  BOTANY, 

BRITISH  AND  FOREIGN. 
Edited  by  Hanav  Tbimkm,  H.B.,  F.L.S.,  Bmi*h  Hutetun. 
Sub>crip(ioa*  for  1B76  (lar.  po*t  free  in  the  United  Kingdom)  payable  in 
advance  10  the  pu  blither  ft,  Manrs.  Rankaa  and  Cv,  Diiuy  Hou**,  St. 
Mary-le  Somrd,  Loodoo,  W.C,  of  when  Myba  oihuincd  the  volume  (or 
1875  (price  \6i.  <>d.  bouad  in  cliMb).  alio  covet*  for  the  volume  (price  M.J^ 
aad  back  nnmben 

THE  BREWERS'  GUARDIAN 

A  FonajghtlT  Paper  devoted  to  the  Protection  of  HrcweH^ 
Liceaaaag,  Legal,  and  P.u-liamentary  Ualteis. 

Kacoao. 
of  the  Country 
(rouadad  ilaa.) 


••  Tho  Bwaw^OMwdhn  *  ia  wiMlihadoa  tho,Ti  wiaii  of  way 
Taasday,  aad  it  tbo  only  Jannwl  oAdallr  oMnactod  «lm  brawbci 


 ^  ,  j6r  6r/  per  ahiium. 

C^i^^t    I'-  each-        kcKlStCICll    HJI    H*JL»illl-V.  It'll  AUItMU- 

OAccs— s.  Bond  Court.  Wall>rook.  Loudon.  B.C 


l^ost  free,  dating  from  any 
lor  tran*nii-v.n'ii  abroad- 
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PubliUird  \ince  1S64.  in  Hariilui);,  is  the  nijy  independent  profcsuonal 
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lopncat  of  Maritime  ASair*  ia  eveiy  respect  Every  secoad  Siadar  oao 
Number  in  4I0.  at  leaat ;  frequeiU  tupplemeot*  anddrawiag^  Sub 


lu.  lot  twelve  month*, 
paper  ;  coaeiderable  abate 
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NOTE-BOOK  ON  PRAOTIGAL.  SOLID,  AND 
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PROBLEMS  WITH  HELP  FOR  SOLUTION. 
By  J.  H.  EDGAR.  M.A., 

oa  Mechanical  Drawing  in  the  Royal  School  of  Miaas;  aad 

G.  S.  PRITCHARD, 

ttK  Dcacnplive  Geometry,  Royal  Military  AcadoHy,  Woolmelk 

MACMII.I.AN  &  CO.,  London. 
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(ENGRAVED  ON  STEEL  BY  CHAS.  H.  JEENS), 
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NEW  WORK  BY  MR.  DARWIN. 


Now  Rcaily.  frowrn  Fvo.  ux. 

TIIK  EFFECT  OF  CROSS  AND  SF.LF-FFR- 

-m  ISA  I  ION  IN  THE  VKGKTABLE  KINGDOM.  By  CHARLES 
DAkWiN.  F  R  S.  author  Of  A«*'Oi%lla  Of  SpMiMb)rMtut«r  KiM- 

ral  Sdcctiao,"  &c.,  Ac. 

Bjr  iIm  Sum,  unifaM  tridi  tbaalM**. 

INSECTIVOROUS  PLANTS.  With  Illuitiatioiw 

Cruwn  Gra.  14/. 

THE  MOVEMENTS  AND  HABITS  OF 

CLIMBING  rLANT5;.    With  niu«tra(i«i».   down  8vo.  ^ 

Jir.(  Uf^fiy,  SttfUii  )•'  -tlt'on,  rrvt*cd,  wilh  W'oodciltt. 

THE  VARIOUS  CONTRIVANCES  by  which 

BRITISH  aod  rORBIGR  ORCHIDS  an  PBRTIUSVD  bf  IN. 

SECTS. 

JOHN  MURRAY,  Albcmailc  SiNtt. 


NEW  WORK  BY  MR.  SMILES. 


Nov  rcjUy,  wkIi  pottrAit  and  Itluttntiooi,  crown  8<ro,  loi.  (>ti. 

LIFE  OF  A  SCOTCH  N.VrURAI  IS  I  (Tho.ma.s 

BnwABD,  Aoociate  ofihc  Liuacui  Society )i  By  .SAMUEL  S. MILES, 
unkor  M  '  Stir-Hdp/  fte.   llhittmttd  Iqr  Oaoacs  Rvot  A.II.S.A. 

By  (He  ?anie  Authir. 

Till,  HUG  U  E  N  O  T  S:  thkik  SErrLEMF.NTS, 

Chui«-hk<s  AMD  iNomrnas  in  Enclaiid  and  IratANn,  K*w  tmd 
Enlnrgrd  Edititm.  Ck«ra  Ivo.   71.  6d, 

111. 

UVES  OF  THE  ENGINEERS.     From  the 

Eaiuut  tiycn  to  THK  ObaTH  or  THC  STurilBKltOS*.  comprisinjc  a 

Hotonr  «f  <1m  Stbam  Bncihb,  and  hocimom^  Wah  J'Mtr«ts  t»i 
34«Woe4cutt.  5«ol».c(«»nl««,  }«.  M  each. 

cntTiim : 

I.  YaxMttvnait,  MroD>LTOM,  Panv,  RumLSv. 

II.   f'MBATON  AND  RtNNIK. 

Ill    MitTCAiru  AND  Itriii  d. 

IV.   Bol'LTr>\    AMI  WaTI- 

V.  Choice  an:i  Robskt  P  tr;  iiKNiON. 

*,*  Eaci  x-Mumt  mnf  l-t  haj  trfaralr/jt. 
JOHN  MURRAY.  AHmmmI*  Smci. 


Now  twift     cm«        with  17  lUuiiraiions  cnmvad  mi  Woad  ban 
Dnwiacaby  F.  Waddy.  price  {(..Milk 

The  PUZZLE  of  LIFE  and  HCW  IT  HAS 

I'KF.N  I'Ur  TOOKTHER:  ■  S»i  n  lli^  nrv  of  Veg<.<.a.I<;  an  1  Aii- 
tti^l  Life  up.jii  ihe  Kiiriii  from  lh«  Eirl^eiC  '1  mic.  ;  inchidin.;  an  Accn-inl 
of  l'rcb'»ta>ic  Man,  hii  Weapon*.  Tools  ai>'i  Works.  B*  ARTHUR 
MiCOLS,F.R.U  S 

Lcii.I.ni  ;  LONGMANS  ft  CO. 


HLI.MHOLIZ  UN  lONK  .XN'!)  M  IKN  Ill  lC  I.KCIURES. 

Ill  One  Thi..k  V..,:  iinr  fv...  |.r,.  r  /..,th 

On  the  SENSATIONS  of  TONE  as  a  PHY- 

SIOLO(;U  AI,  r.ASIS  f.  r  ti  c  TUF.ORV  of  MI'SIC.    By  Piof.  II. 

I.  K-  .MKIMHOi.'l/.  M  1)     ■y,.,v,:.j.u<:  '  \  A  J,      1  [-,  F  R.S. 

HELMHOLTZ'S  LECTURES  on  SCIEN- 

Jll  KJ  Sl  IiJKCTS.  Translaird  by  E  Atkinson.  Ph  il,  KCS, 
w  ill  lautxluciion  by  I'laf.  Tvnuali~   8vo.    Woodcuts,    lu.  (id. 

II  UIMOMANS  ft  Oa 


SIR  W.  R.  GROVE'S  WORK  ON  THE  PHYSICAL  VORCBS. 

Lately  iiulili»l:ed  in  i  vu;.  iivj.,  ; tkc  ivi. 

THE    CORRELATION    OF  PHYSICAL 

FORCES.  Si- ill  K.liii  11,  wilh  other  CaniriUilioiit  to  Scici>u.  Hy 
thaHoaSirW  k  (;koVK,  .M  A,  F  K.S.,  one  of  the  Judge*  of  the 
CMItOf  Ctanmoii  Plcis. 

LwJcpn  .  LONCMA.N^  &  CO. 


I  'I        <(i,r  ..J  ty,  Ji>nu.)ry  lu,  in  tiavcn  bvu,  wilh  M.ip  asd  Illustratiooi, 
f.j  cc  7#.  f<ti. 

ACROSS  the  VATNA  JOKULL,  or  Scenes 

in  KcUnJ  .  u  I  ir^cripiiua  of  Hithaiio  Uakiien  Kariaii  By 
WILLIAM  Uyn  WATl^ 

It  LOMOMAMS  ft  GO. 


In  crown  •««,  pp.  5^^,  price  jt.       Sixth  Kdltmi,  Revued  and  EaUrffed. 

ADVANCED  TEXT-BOOK  OF  GEOLOGY. 

By  DAVID  PAGE,  LL.D.,  F.G.S., 

of  CaalBgy  Im  Aa  Duriiam  Univcnity  College  of  Phyacal 
N«wCBHlc^*Tyae. 

WUi  IS)  Engnvins«  and  a  CloMarr  of  SdemiSe  Ti 


Exiraci'i  from  Ki-vicnH  of  iMi  F.Jitiun. 

•■  Ii  iiiulrr^uiic  rrvi.ipn  anJ  enljrgcincn!.  .iiid  undoubtedly  fal  kf 
v  rcvciit  lorm  u  one  of  the  moit  conMCt,  a<  it  i*  one  of  the  eaoM  eoapnfcaa. 
Mvr.  ijoolt*  Ml  tlw  aakjea  gfwhkfc  k  traaia.   Suidatt*  cam  AmAf  aat 

(::^;:«a<«  with  iL*— jMdMnM. 

"  h  is  aliMtt  MvtrSuaas  M  lajr  tkat  U  if  biwi^l  alR«a«t  «f  Ac  nM 

•cccnt  iiitcovcftea  md  tlw  mait  Mvnwad  adcatUc  tlwari«a.''~iYy«/*fc 

CMrmult. 

"Compand  «iA  Ite  adiiioo  of  1871,  a  gnat  deal  of  tM«r  aaacr 
hai  been  added.   What  ii  aleo  of  moracnt.  (here  hat  been  aa  iafieau  ef 

xYir  Fx.-«l|ent  illuvtrationt.  and  we  notice  amooe  ihcm  very  fev  iii<iec<i  of 
tiic  iiuck  figiirei.  which  have  been  repeated  !>o  often  that  they  come  alattt 
to  be  ragarded  a*  of  little  Icia  aaiiquity  thaa  the  obiacu  ibcy  rcprciCBt."— 
/mm. 

"Thawatkhaa  loag  heea  a  uaidard Teat-Boah  latha priaeipal  1  nllegw 

am]  hteher  »ch  «l>  of  the  country  ;  aad  tha  |lubttGaiiBa  of  B  aUSb 

,!iM»  V  that  It  rpU  nl  ihe  ix»iUan  it  ha*  hhheno  hcMaSOd 

maod  lhecoc6dencc  of  teacher-.' — Ltttb  Mtvnof, 


Bj  lit  lamt  Attti^- 
INTRODUCTORY  TBXT.BOOK  Of  GBOUXSV.  Ttu^ 

THE  CRUSTOFTHREABTBtABHdrOidiMflrOadaar.  Sa* 

Edition.  If. 

INTKOnrciORY  TKXT  BOOK  OF  PHYSICAL  Cr.OGRAFHV 

Kvhih  F.<'.iiion.    3*  (a,' 
ADVANCt^D  TEXT.bOUK  OF  PHYSICAL  GEOURAPHy.  Sacaad 

Rditioii.  sr. 

HANnB  'Oir  jr  mm  w  giolooy  and  physical  gbo. 

CRAPHV    iecond  FdkicM.  yf.ftft 
K.CoNOMK  c.Koi.i)r.Y;«r,  OwiioffT  to  IttltolMiM  to  (he  Am  aad 
MaBufacturc*.   jt.  6m, 

WILUAM  BLACKWOOD  ft  SONS.  BdbilMigh  asd  Uadoa. 

FOURTH  EDITION. 
Now  leady,  oiidiM  I«d^  dalkaatn,  gBi  adgea,  lOf.  U, 

THE  UNIVERSE: 

UR,  THE  INFINITKLY  C.KKAT  AM>  Kil  INFINITELY 
I.l  n  l.l' 


U)  F  A.  Pi  il  CHKT.  M  [)., 


lUiMtmtcd  hr  T*  Rasra 


virc*  un  \\"uo<!.  :jf  w)uch  55 
Kr jnu-:fri:i-  in  Culour*. 


"  The  volume,  ami  -t  ;*  splonili  l  i.tic,  H'i!l  *.ervr  n\  a  poO'-J  piwjter  :o 
more  exact  ituditt.  M'c  lia%e  no  doubt  (hat  it  will  6nd  wbat  it  d«crirs. 
popularity  amoog  Eng  iUl  rraacri.'-sWcn^itf  Xtvicw. 

Anybody  oTatdSmry  iBtclligcDca  caa  ■iiilaialiiid  it.  fo  tiraflc  aad  *> 
Ihlle  tfchnlral  «  Aa  (tjfle:  aad  Karaiiy  aay  boak  ia  m Idielf  to  aiiaaaU  e 
ia  tha  yauag  aa  ialiMt  is  tha  pbyucal  phaaewaaa,  "—JfiujMffktfy  Itfrifw. 

Leadon:  BLACKIE  ft  SON,  Paternoitcr  nuildingv 


CRAHBBRS'i  SCI)  NCK  MANUALS. 


l  ist  Published,  price  u.  C:  ,  C  i": 

ANIMAL  PHYSIOLOGY. 

By  J.  G.  H'KENDRICK,  M.D., 
Prefmir  of  Phytiology,  Uaiwuiiy  «f  fWi^w. 
W.  ft  R.  CHAMBERS)  Loiidaa  m»A  B«abiii|h. 

Jl;-.1  pul>Ii>h«d.  crcia:.  \ -. 

WINDS  of  DOCTRINE:  being  an  Ex- 

.iniination  of  thr  M.^Jem  Tticoiktof  AvtoouiiaiBiii  BvalatiaB.  Br 
CHARLES  ELAM.  M.D. 

LnidM;  SMITH.  SLOBR.  ft  CO.,  ts,  Waterfa*  Plat*. 


THE   YORKSHIRE    LIAS,  by  R.  Tate, 

A  I.  S..  F  O.S  .  and  J  F  HLAKF,  M  A  .  V  C,  S  ,  ^  ve<.  Iwle* 
general  infotmadon,  a  de»<:npii un  of  tl;c  1  icv.Un^  It  ii^i  uie,  witi 
Action*,  anil  a  Ircotnt^ical  Map  t  inch  to  ihc  mile,  and  ddcnbeaaad 
figures  the  Fi>a>^iK  of  the  t,i*s. 

"Will  take  a  high  place  axaoog  Uaodard  woric*."— ^VW/anr. 

IT  JCON  VAM  VOORST. 
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DIARY  OF  SOCIETIES. 


LORDOR 

Royal  Socrrrv,  at  8. 30. 
Soovrr  or  AmriQUAirm,  tx  8.  j». 

1<OMOOH  ImnruTiON.  ml  7.— Resolu  of  itie  Arctic  Ejip«£liM;  C  R. 
Markham. 

L.tNNKAN  SociETv.  it  8  —Morphological  Note*  OO  CertAjji  SpeciM  of 

Dunn  —On  the  (J  jiiimricijl  Cu  e  trrtned  WtttUM:  Jokll  B.  JackMM.^ 
BuUcrtUca  of  Malacca :  A.  G  Hullcr. 


FUtOAV, 
QoBnrr  HiauiconcAL  Cue*,  wt  %. 

THURSDAY,  Dnnni  tH 
XflVAL  iMiimi'MMi,  A     ChwriMnr    Flm ;  taf.  -  - 
Liomioir  IwiUMiwiit  at  7 — Sywpalncrtc  VibrtioB  t  rral 

SATURDAY.  Oicnim  y». 
IUmu.lHtmvtMa.aia.— GbemlMyoTFiia: 

nature:* 

Publiihed  every  Thursdmy,  price 
SuBstEin-ioNS,  Post  free:  Annual,  i&r.  6d.  Half-yearly, 
9f.  (xi.    Quarterly,  5/, 
Nearly  all  th?  Hack  Numbfr^  of  Nature  may  Ik:  ohtair.eci 
tVircu^^h  any  Utxjkyeller,  or  of  the  I'ublLshers,  at  the  Office,  20, 
iiedtiird  Street,  Strand,  W.C. ,  tn  whom  all  oommanicalioiM 
relating  to  Aovertixemfn  rs  shuuld  likewise  be addiawd. 
Volumes  I.  to  X.,  cl-iih,  price  2ls.  each. 
Volumes  XI.,  XII.,  Xlll.,  and  XIV., doth,  price  10/.  6^.  each. 
Clo-h  Cases  for  bindm;^  all  the  volumes,  price  It.  f>d.  etch. 
Readmg  Case.";  to  ho  d  26  numbers,  price  Sf.  4W. 
To  be  bad  tbnwsh  any  bookseller  or  newMcent,  or  at  the 
Office.  

CHARGES  FOR  ADVERTISEMENTS. 

Three  Uius  m  eolumm^  zs.  6d.,'  gd.  per  line  afler, 

I  s.  d. 

One-eighth  page,  or  quarter  cplumn    ....    o  18  6 

Quarter  f><\i;e,  or  half  a  column  1150 

Jfal/ap(Tge,ffraeMU$im  3  5° 

Whole  pas^e  660 

A  d-.'trtisenuuti  fHHSt  ieuHt  tp  tkt  Offie*  teftre  12  if  clack 
on  Wednesdays. 
Poa-effice  Orders  pe^tAte  t»  Macmillan  &  0>. 

OFFICE:  BEDFORD  STREET,  STRAND.  W.C. 

TO  MIXKRAI.OGISTS^ 

THOS.  D.  RUSSELL 

Has  now  on  hand  a  large  number  of  sciett  Min'  rals,  con- 
»i-tin;^  of  Calcite'^,  Fluor!-,  Quartz  varieties,  Clialccdony,  Agates, 
Oj  aU,  Felspars,  tj.imc;^,  Kpidutc,  Ztoli'ci,  Mangani'«*,  t  a'^'ii- 
tcrr.c,  Ccrussitf,  ryrmnorpiiiic-,  .'^;;■cc^l^rlI  Iron,  l.ini'nuf, 
G'Krtliite,  Marca-i-c,  Ciuiritc,  iVc.  Tiic  .Minerals  are  ai  out  14 
to  3  iiiclii  s  su.  Ati-,  nil  I  ate  clTtred  lor  ^ale  at  61.  to  9^.  jjcr 
dozen  :•p^.'Lll;^t•l^.  l'.ui.cls  m ut  tor  .selection  to  knouHQ  or 
appirtvcd  ai>plicant.s.  Catah  i|.T,,,.  of  (.'MlxUioni  of  FtMlill, 
Microscopic  Objects,  Crustacea,  ic,  post-free. 

TliO.MAS  D.  RUSSELL, 
48,    E.SSIX    STRI.KT,    Stka.nd,  W.C. 


LIGHTNING  CONDOCTORS. 


::n''  .r,  >..MiiiujUirji  tiaoo  tha  tBM  of  Bcajaniic  Kr.iiildin,  prorci 
OonctuMvcy  lJut  a  Coniluuat  aada  of  Coppar  of  adaquAta  uj*  u  tha  kaat 
\  tot  tiw jmMcli—  «f  wy  Awrififa 


the 


NEWALL  ft  CCS 

PATENT  COPPER  LIGHTNING  CONDUCTOR, 


Aa  applied  to  all  kuuii  of  BaH 
with  uararyinc  tucceta,  ii  tha  I 
Couductor  crtr  oAerad  to  iJm  public. 

It     %nnpl<  in  lU  applicaooo,  00  iaiulalan  beiac  raquirod,  aad  it  ( 
only  ose  liuUiac  par  foot  ior  iba  ataodard  naa,  vhick  ia  aMB  ia  amf  ttam. 

OLASOOW. 


,  *  CO..  ij%  STRAND.  W.C 

£^WATKRU)0  ROAIk  t 
S,  ANDtRSTOM  QUAY, 


rsl  A  T  U  R  E.  • 

A  WBBKLY  ILLUSTRATED  JOURNAL  OF  SCI&MCI. 
PRICE  FOURPENCE. 


coyrEATS  OF  the  number  for  dec.  14,  1876. 

Mcl.<nn.in'i  StedlH  b  Aacunt  HiMry.   Bjp  Sir  fain  Lebbodi,  Sntf, 

F.R.S. 
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"Science  in  'port  made  Philaiophy  in  Eamesl.* 
Smith'*  "  Muihroom*  and  Toad.iuolv" 

Barltley't  "^Between  tbe  Danube  and  the  Black  Sea  :  or  Kive  Vc«n  in 
"DterfelerBttMPgai^:  in  Htaqr  and  Suoiilici.* 

Lettets  to  the  BdlMri— 

!^  ruheries  — K  W.  H.  Hotdsworth. 
Kxaminations  in  Science. — W.  Bapiiite  Scoonea. 
The  Rodu  of  Chamwood  Foi cm  —Rev.  T.  C  BoHMy. 
Self-r«tiliMlkn  ia  Flowen— Tbeoua  Moaluua. 
On  SupafwliHaiad  SelaiioH.— J.  J.  OmbML 

Kari  Emu  von  Bter. 
D^vid  Kortifi. 

The  GUcuiian  ol  the  .Shetland  I»le«.— Hy  John  Home. 
I'rinixval  SwilMrland.    (With  Illailrati'>ns.} 

The  Brain  of  the  Gorilla.    By  G  D  Thane.   (With  IlluUrationt  ) 
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THIS  DAY,  IN  TWO  VOLS.  IfBDIUM  tvo,  CLDTR  BXTRA,  PRICE  ssr- 

WITH  A  PREFACE  COMPARING  THE  RESULTS  OF  THE  }i:NGUSH 

AND  AUSTRIAN  EXPEDITIONS. 

WITHIN  THE  ARCTIC  CIRCLE. 

NARRATIVE  OF  THE  DISCOVERIES  OF  THE  ARCTIC  SHIP  "TEGETrHGFF"  IN  1872-74. 

Bv  JULIUS  PAYER, 

ONE  OF  THE  COMMANDERS   OF  THE  EXPEDITION. 


//  ////  iipivards  of  loo  Illusiralions /t'om  Drawings  by  the  Author,  Colaumi  Frontispiece ^ 

and  Route  Ma^s. 


"times  "  of  MoTombcr  *ayt  :  — 
•♦.  . .  It  i»  scarctly  l  ossible,  \vc  think,  tu  speak  t»K>  hi(>hly  of 
the  manner  in  which  Li-ut.  P.-iycr  has  tet  foith  t)ie  results  and 
strange  advcnturej  of  the  liulc  pajfy  m  Uuf  fegfUhoff.  JJ.id  ihe 
expedition  produced  no  other  rrsult  tliaa  tbc^e  t^fUractive 
ami  instnjctive  volume,  miny  rea  Icrs,  m  dare  i^,  will  be  swl- 
fi--,h  enough  to  thinW  that  the  (;i  nLi  ne  pleasure  they  will  give  to 
the  ni.iny  is  a  sufficient  return  for  ihc  onlUy  incurred  and  the 
sulTeriDgs  of  the  few  w  ho  furmcd  the  expeditiqn.  W-th  rare  but 
unobtrusive  art,  untnis'akable  enihusium,  enviable  power  of 
clear  and  graphic  description  and  portniture,  the  whole  bright- 
ened by  quiti  but  irrepressible  humour  and  cheerfulness,  Payer 
t^lls  the  story  of  the  life  of  the  anpirentl/  forlorn  party  from 
day  to  day  during  their  two  years'  {nnpris<)flfliciit  fa|  tbp  waoder- 
log  ice.  With  considerable  dramatic  powerbeponci  Mbre  ua 
come  of  the  mo>t  strontUr-marked  characters  among  the  crew, 
npubly  the  pious  old  Norwegian  »kipper  Carlsen,  and  poor 
Miscb,  the  consumptive  engineer.  The  sympathetic  portraiture 
Of  the  very  dogs  reads  like  a  page  from  '  Rab  and  his  Friends,' 
and  the  heads  nf  Jubinal  and  Sumbu  and  Pekel  might  well  have 
come  from  the  pencil  of  LandMCr.  Lieut  Atyer,  u  short,  is  as 
akiltul  a  wielder  of  tbe  pen  and  pencil  as  he  is  an  aeeompliahed 
geologist  aitd  daring  explorer;  a  a^mUitttion  of  not  alto' 
gether  rave,  dowcTer.  atjlfast  |b  iEnglaM  and  Aourica,  where 
exploring  adfpiturcs  seem  novadi^  to  be  undert^^en  as  inuch 
fur  the  purpose  of  gathering  materials  for  a  book  aa  ibr  the 
advancement  of  knowledge. 

"...  Tbework,  besides  poaieMiitgattllieatlnctkaaof  a  welK 
told  story,  will  b*  rdened  to  In  fntim  am  autbori^  on  aom* 
of  the  imporunt  points  coeaecled  witli  Aielic  exptoratloii.  la 
inuoductory  chapters  the  aatbor  dfao— iwiih  mil  kaoirledge 
and  great  minuteness  the  subject  of  lee^  tho  natrigatioo  of  the 
Frosen  Ocean,  the  Noitb>W(Mt  nd  North>E«st  Pupaes,  the 
Inner  Polar  Sea,  the  futnie  of  tbe  Poltr  quotioa,  and  &e  sub- 
ject of  Polar  Equipment  TbcM  aattcn  Ucat.  Pkycr  \m  in> 
vestifMed  thoraqgfaly.  and  in  the  diaplcni  itfaiod  to  he  glne 
the  nleaUe  Rialti  Of  his  own  expcrienoe  oonbiaal  «bb  ft 
fill  itady  of  the  ohaenatioBs  and  theories  of  pmioM  eitp|otet». 
In  Halt  diicasiion  of  the  eondnet  and  icmlla  of  owr  own  expe- 
dition, a  discMsaien  which  thnateas,  we  iSsart  to  bcooat  {ntat^ 
autioul,  these  cfaapten  wiU  no  doubt  be  lefened  to  as  duowiag 
IMit  on  aonw  of  tne  disaatcrs  which  balked  one  of  the  main 
onecli  of  that  expeditioiL  The  first  chapter  especially,  on 
'The  PiWNB  *Jmm,*  InuMdl  the  author  describes  the  charac- 
I  Of  ke  of  nU  lilmll   lililil  in.  pack-ice,  hummocks,  ice- 


bi^fgp,  and P^ffooa  other  forrr.^  in  a  more  systematic  and  com- 
plete manner  thin  we  believe  hai  been  dune  before,  is  full  of 
valuable  iuiDrmation  as  well  as  interest. 

". .  .  }Ic  Defers  wit^  approbition  to  the  scheme  proposed  up- 
irards  of^  year  ago  by  Lieut.  Wcyprecht,  viz.,  the  formation  of 
an  laterpaiional  associatipn  for  the  establishment  of  observatories 
all  roun  l  the  Polar  region  at  points  which,  while  accessible^ 
would  afford  excellent  opportunities  for  carrying  out  continued 
series  of  observations,  which  alone  are  of  any  iicieaiiAc  valae. 
Spasmodic  expeditions  have,  we  be'ieve,  bad  their  day  and  done 
their  work,  and  brave  and  in  its  way  valuable  work  it  has  been  { 
from  such  blind  and  isolated  efforts,  at  any  rate,  it  seemi  to  na 
that  no  results  adequate  to  the  outlay  and  suffering  can  any 
longer  be  obtained.  Meantime,  we  venture  to  think  that  our 
men  of  science  have  data  enough  accumulated  by  our  own  expe- 
dition, thaw  of  the  TqfUk^t  Fttaris,  a»l  othcn  of  reoeat 
vears,  to  allbrd  materiai  for  invMtlgadoB  and  diMBatai  for  a 
long  time  to  oome. . . . 

"  In  reierenee  lo  oar  own  expedition,  the  varying  latitudes  of 
the  ice  bwder  in  the  Novaya  Zemlya  waters  in  the  years  187 1, 
1873,  and  1874,  eeaai  to  «■  exceedingly  instructive.   In  tbe 
year  that  the  TigittM^wn  beset  iq  76*  N.,  the  Polaris  in 


leas  ftan  a  week's  time  sded  sooie  hwidfedt  of  miles  by  the 
Smith  Cotud  mmte  to  89*  and,  ifieordiag  to  the  evidence 
takep  by  tpe  Uqked  Stalis  Naval  CointnlasnB,  couh)  have  gone 
further  to  where  the  Attrt  parties  were  tuned  Mek  by  the 
'paiicocrystic  Ice,'  Fttfer  name  upon  open  water  at  Q^ie 
Fligdr,  8s*  N.,  bi^«  k  was  wnply  a  wide  'polynia'  or  water- 
hole,  for  he  is  t03  wdtidbmied  and  too  cool  and  sdeatifeto 
rash  to  the  hypothetlsof  an  *opeffPobriea.*  Bat  that  there  mnst 
be  a  tUfting  body  or  bodies  of  open  water  in  the  PoUr  rq;fon 
is  evklent  J  otherwbe^  bow  eoidd  the  aofcawnt  of  the  ice  be 


possible? '  But  we  ctmsot  &ctt»  this  and  other  burning  Arctic 
qneitiaas  heie  Xo  doubt  our  scientific  giogvspheii  will  have 
much  to  ^.^y  upon  them  presently.  We  commend  the  canAd 
atady  of  Lieut.  Payer's  obsemrtions,  and  advise  all  who 
desire  to  enjoy  a  eeuaiae  aad  unalloyed  pleasure  to  lead 
bis  bonk,  which  will  near  more  than  one  pernsal.  Weareaale* 
takea  if  it  does  not  Uke  rank  with  the  best  of  our  Emiiih 
Ateik  naifatiws,aBd  becoms  a  permanent  fatooiile  with  old 
and  young.  The  tianslator,  while  preserving  an  anmislakabie 
German  iTavour,  has  turned  the  original  into  thotoaridy  lead* 
able  Hni;li!>h.  The  weU-execBiad  iUaatratfons  from  the  pacQ 
of  the  author  add  veatv  to  tbe  vaiae  and  attinrticiis  of  flht 
work." 
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61,  STRAND,  AND  34,  ROYAL  EXCHANGE,  LONDON. 
(FACTORY— GERRAKD  STREET.) 

8IDER0STATS,  EQUATORIAL  TELESCOPES,  AND  TRANSIT  INSTRUMENTS. 

T.  COOKE  AND  SONS, 

OPTICIANS, 
BUCKINGHAM    WORKS,  YORK. 

TIXUSTRATED  CATALOGUES  {gJ.  EACH)  MAY  BE  HAD  ON  APPLICATION, 


THE  LONDON  &  GENERAL  WATER  PURIFYING  COMPANY,  LIMITED 


PATMT 


dtrXBll  f  ILTFK8,  CHAKGED  SOLELY  WITH  ANIMAL  CHABCOAl.  requiring,  when  <»cc  fi»*d.  110  atteuioa  whatcrer 
Amd  iBperior  lo  all  otbcn.  Prnfctxir  FranlcUDd'i  tcporu  to  the  Kceittrar-Genenl.  July  1(66,  Novcmbw 

tMft  Wd  May  1870.    See  aUo  the /^••/r/,  January  i>,  litj-    AImj  TesliiM  <n       from  Dr.  Haujll.  SmtnlMt 
W%  1I89;  Dr.  IjuikeUer,  September       1S67  ;  Dr.  l.clheby,  Kcbniir)-  13,  i^'jj.aud  i leceabw IVS> 
Price  /i  itu  aivd  upwaicU    Ponabi.  PUun  00  thU  tyueoi,  £1  St.  to  Zv 
PatninUrd  and  uied  by  Her  Ma]cMy  ih*  QvaM,  ai  OtbtfM  i  bf  H.ILH.  tha  FlM  Of  WaiMb  It  SaBdnnfr 
ham  :  by  H.R.H.  the  Ihike  ot  Cambiidga:  the  fHtf  of  thm  MUieal  Pwtwiiao;  aad  at  A*  Loodoo.  St. 
GroTi^c  s.  Fever,  ajid  OeniuiB  Hmpitals,  and  at  Government  l>Arrack>  and  huMlic  avylums.  and  numeroui  ic- 
'.i.ti.ii.  1.*^  brtwcrie^,  Ac       Waier  Tevting  Ai'i-araiuj..  (oj,       and  air.  each* 

lJ..r.rhr:;»  "'Iciliiig  Apparatus  for  Dixcovenng  the  Pretence  o(  Iinpuritici  is  Water"  i»  a  quart  cooveuieat 
and  pottableoa* — fu^rUvK  on  th.  Prclimitiary  Duties  of  Heahb  OCccn. 
Pocket  Pilten  41.  6tl  and  6r.  each.     Houichold  and  Fancy  Filten  from  tu.  U. 
Til.  Fillers aay  be  teen  in  operation,  and  full  (uuticulan  obtained,  on  appticatioa  10  llie  SacManr.  at  IIm  OAm 

157,  STRAND,  W.C.  (Four  Doors  from  Somerset  House),  LONDON. 
Read  "  Waur:  itt  Inqmiliai  aad  PuiiAcaliaa."  priea^  par  poM,  adL 


JUST  READY,  IN  8vo,  PRICE  iSs, 


A  TEXT-BOOK 


OF 


PHYSIOLOGY. 


BY 


MICHAEL    FOSTER,   M.A,   M.D..  F.R.S., 

Pralector  of  Physiology  and  Fellow  of  Trinity  College,  Cambridge. 


MACMILLAN  &  CO.,  LONDON. 


by  *•  CL*V.  Sons,  AKD  Tavlm,  at  7  aud  «.  Eread  Siiaet  Hill.  Queen  Vidwia  Street,  is  the  Otf  of  London,  and  puhlidwd  br 
Mafiiniait  mw  Co.  at  Om  Ofice,  19  and  30,  Bedfcid  Stieei,  Cofcu  Ganka.-THiia*iiAV,  JaMiaijr  18,  1877. 


Digitized  by  Gooi^Ie 


A  WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE 

"  To  tJu  talul  ground 
Of  Nature  trtuls  the  mind  wkiek  buildi  for  <i>v."— WoaoswokTH 


No.  378,  Vol.  15] 


THURSDAY,  JANUARY  25.  1877 


[Price  Fourpence 


RcfifleKd  as  >  Ncwipapcr  at  the  Geiwnl  Post  Olfica.] 


CAU  Rifbu  I 


SUBSCRIPTIONS  TO  "NATURE," 

Yearly   lii.  6d. 

Hair-jearif     9f.  6d. 

Quarterljr   J/, 

A//  Free. 

P.OO.  parable  to  MACMII.I.AN  &  CO, 
Okfick:  29,  BEDFORD  STREET.  STRAND,  W.C 
Sfeeimett  Number  tent  em  reteipt  of  Stamps  for  ^\d. 


ROYAL  COLLEGE  OF  SCIENCE  FOR 
IRELAND,  STEPHEN  S  GREEN,  DUBLIN. 

The  SECOND  TERM  of  ihe  SESSION  begiiu  on  MONDAY,  slh 
Fekniaiy,  when  the  (ullowiDK  Cour««  will  be  commcnctd:  — 

SI  RVEYIN*;.  Willi  FIELD  WORK     ...    By  Prof.  PiGOT. 

MKTAI.I.irRGV    ...    „    .„    B»  ProT  Gai  iowav. 

MINING   ...    ^    By  Prof.  O'Reillv. 

THKRMODVNAMlCSaod  STEAM    ...    By  Prof.  Hicnmcssy. 

BOTANY   _    ...    By  Prof.  McNab. 

ZOOLOGY   By  Prof.  Adams. 

SOUND.  LIGHT,  H BAT, and  METEOR- 
OLOGY   ™    By  Prof.  BARkETT. 

Other  Counts  arc  in  prorrcss. 
The  Cheniiral  ami  Phytical  Laboraicirie!>  are  o|>en  daily. 
A  I.adie>'  Class  meets  on  separate  days  for  Inslmclioa  id  Practical 
Physic* 

Fee  for  each  Course,  jj?. 

Fee  for  Chemical  Lat>orator)-,       per  month,  or      for  three  moolhs. 
Fee  for  Physical  I.aboratory,  £,\  per  mooih. 

FREDERICK  J.  SIDNEY,  LL.D.,  Secretary. 


ANDERSON'S  UNIVERSITY. 

■•YOUNG'  CHAIR  OF  TECHNICAL  CHEMISTRY. 
ITie  Professor  of  Technical  Chcmi»try,  Mr.  E.  J.  MILLS,  D.Sc  ,  F.R.S., 
will  commence  a  Course  of  Twelve  l.<ctureson  "The  Alcoholic  Industry, 
with  Special  Referrnce  to  the  Spirits.  Beer,  and  Wine."  on  MONDAY, 
Taiiuary  V),  iSjr^  These  will  be  follnwed  by  Eiifht  I^ecturti  on  "  Potable 
\VaUrs."anii  "  Technical  .Sanilatioo."  Fee  for  the  Twenty  Ixctures,  Two 
Guineas.    Hour  of  Lectuie,  q  to  lo  o'clock,  a  m. 

ALEX.  MOORE,  SecreUry. 

166,  Sc  ViiKent  Street,  January  ij,  1877. 

SUNDAY   LECTURE   SOCIETY.— LEC- 

TURE.S  at  !?T.  GEORGE'S  HALU  IJINGHAM  PL.ACE.  each 
SUNDAY  AFTERNOON,  at  Four  precisely.— Sunday.  January  .8. 
—The  Hon.  Ai.-hmoM  HauuKRT,  on  "  Government :  a  Hflporaji  Ira- 
oediment." — Membeni'  Annual  Subschptioo.  it.  Payroent  ai  the 
Door— One  Penny,  Sixpence,  and  (Reaerved  SeaU)  One  Shilling. 

QUEENWOOD  COLLEGE,  neai^STOCK^ 
BRIDGE,  HANTS. 

Sound  General  Edttcalion  foe  Boys. 

Special  attention  to  ScteiKe,  particiilaHy  to  Chemittry,  both  theoretical 
and  practical. 

Reference*  to  Dr.  Debns,  F  R  S. :  Dr.  Franlland.  F.R  S.  ;  Dr.  Rn«coe, 
F.k.S. ;  Dr.  Anpia  Smith.  F.R-S.  ;  Dr.  Tyndall.  F.R.S.  :  Dr.  Voelcker, 
r.R.S.  :  Dr.  WilRamson.  F  R.S. 

I'he  Spring  Term  began  Wednesday,  January  17th. 

C.  WILLMORE,  PriDdpol. 


MICROSCOPIC  OBJECTS 

Of  Ih*  highest  aitaioabJe  periectioo,  illusuaiing  Anatomy,  PhyikiiocT, 
Botany,  Rntonology,  and  every  branch  of  M icrnscnpical  aoence.  J.  U. 
Mbllei^i  New  Typen  Platet  and  Objecta.  Nobert'i  Lines.  All  naleriali 
and  requisites  for  mounting.  Unequalled  Student's  Microacopc.  with  Eng- 
lish i-tnch  and  }-inch  objectives.  Five  Guineaa.  Catalogue,  New  Edition,  1(76, 
gratia  and  poo  free,  and  Objects  delivered  in  U.S.A.  and  British  Coloniei- 
KDMUND  WHEELER.  4»i«.  TolHngton  Road.  HoUowmy,  Loodon.  W. 

gTggX^eswick^school, 

SETTLE,  YORKSHIRE. 
Chairman  of  the  Governing  Board,  Sir  lames  P.  Kay  Shuttleiranh,  Bart. ; 
Head-Masier.  Rev.  G.  Style,  M  A.,  Fellow  of  Queen's  College,  Cambridge  ; 
Science  Master,  W.  M.irshall  Watts,  Esq..  D.Sc.  (Looi),  F.CS. 
The  prominent  Subjects  of  Instruction  are  Mathematics,  Science,  and 
Modem  l..aDKua{;es.  The  additions  to  the  Boarding  House  are  now  com- 
plete. Boarders  may  now  be  entered  for  the  Klrnt  Term  of  1S77,  which 
will  commence  on  January  15^  

THE    ROYAL    AQUARIUM,  WEST- 
MINSTER. 

All  the  Tanka  are  now  complete.  I.ate*l  Arrivali : — 'Three  Monstvr 
*''igatori  from  th«  Miuisaippi  ;  Angler,  or  Devil- fish:  Thirty  Octopada, 
ftc 

Th«  Fish  are  fed  afier  the  Aftensoon  Coocett. 
Admiaaioa  Daily.  ONE  SHILLING. 


STATHAM'S, 
CHEf^ I  C A L.  A M Id  S .&ME NT,  CHESTS 


PRIZE  MEDALS  "for  Quality  and  Cheapoesa."   London,  186a,  Paris, 

1867. 

INSTRUCTION    IN    SCIENCE,   AMUSING  EXPERIMENTS 
YOUTH'S  CABINETS,  with  Book  of  Expcrimenti,  6>.,  8>.,  iii. 

Sl  UDENTS'  CABINETS.  ai».,  jir.  f,d.,  4M.,  6«.,  84*.,  sior 
ECONOMIC  LABORATORY,  to  v.,  aio». 

"CHEMICAL  MAGIC,"  Box  of  Materials  and  Diractiooa  lor  50  and  rc« 

Kirperim<*nts.  pott  free,  li,  td-  and  ai.  art. 
"FIRST  STEPS  IN  CHEMISTRY,    id.    lUustraled  Catalogue.  On* 

Stamp. 

 W.  E.  STATHAM,  run.  Strand.  London^  

GEOLOGY  AND  MfNERALOGY. 

Priic  Medal  Elcacslary  Collections  to  Ulustrat*  the  above  Scieooes  at  lha 
following  prices :— 

£  ..  J.     £  ,.  d. 

so  Fofftis,  Straligraphically  arreoged  in  Caa*  .^looloioo 

JO  Minenda,  Earthy  and  Metalliferous    i   o  o  to   j   ■  a 

SO  Rocks,  Sedimentary  and  Igneoiia—  „  ...  »,  1  o  o  lo  a  o  o 
100  Fossils,  Stratigraphieally  ajrangad  in  CaM  with 

lock  and  kry  ...    ...    s  to   o  to    s  o 

100  Minerals,  Earthy  and  Metalbferous   ...    .m    ...    1  10  o  lo  10  o  • 

15a        „       Fossils,  and  Rocks,  in  one  CaM   3  ro   o  to  10   o  o 

■00       „      Fossils,  and  Rocks    s  °      to  *o  o  o 

Suparior  Collections  for  Institutions,  from  jo  to  i,cxx>  Guineas. 


collections  (or  Institutions,  from  jo  to  i.cxio 

BRYCE  M.  WRIGHT, 

F.R.G.S.,  ftc.  4c.. 
GREAT  RUSSELL  STREET,  BLOOMSBURY, 
LONDON,  W.C. 


Digitized  by  Google 


NA  TURE 


[7an,  25,  1877 


A  YOUNG  GENTLEMAN  (aged  24),  speak- 

{■(  Eoglilh,  FVmch,  POrtuct»*<i         5pani<.h.  and  holviini!  K  S  M. 

CcTtlKCBlCtM  Geology  and  MincraloKy,  ami  having  a  Tair  kai>'tkti<c  of 
Zoology,  wann  a  wntaWc  APPOINTMr.NT  in  Enijlana  rr  AS  rn-iH. 
Gixxi  references — AJiIre-.*  U-,  jji  (Jower  Slfcel.  Iteilfnul  S<iu.>tc.  W.C 

"ROyAL  COUNCIL  OF  EDUCATION.- 

The  Labonlorir  uid  CUat-rooai  of  Bcmcn  CoKcKe  arc  open  for  Pupils 
IVBRY  DAY  awl  f  VIMIIIO.  The  tubjecu  of  the  abova  Buo^ 
tiom  eaa  Im  MtKiiad  aitMr  PnraUhr  or  in  CUuca.    Few  aQdwrnta. 

Analyw  ^nrf  invMtiea»i»»oii  eooduclei— Apply  to  Prof  C  V.  GABDRn, 
r  F  S  ,  H  S  A.,  u.  »trort»  SiTCCt  W   

WANTED  to  PURCHASE,  a  Clean  Copy 

of  Areclander's  STAR  CHARTS (Uranomeiria).— Apply,  nation  price. 


TO   STUDENTS    IN    GEOLOGY  AND 

MINERALOGY.— A  retired  Geological  Surveyor  »<i»he»  (o  dispose  of 
MM  Miperior  laMnHMOli,  CdlcetioM  «r  Miaendi^  Booki,  Afc— May 
Mca  at  3,  AllNit  VillM^  IMMn  OiMit  W. 

TO  COLLECTORS  OP  SHEI,L.8  AND 


MINKKAI.S  — Tn  Se  Sold,  the  Property  «r  a  l  a  'v,  a  hini1<ome 
CAKINKI  m  Three  Comp-irtmeMa, 5  feet  it  lIj,  -  !  r  .id  bv  nt.-irly 
7  feel  high,  coataininc  about  jeo  SpMIMak  of  Mineralt  and  aoo  Spcci- 
mens  of  Shells.— Orders  10  viow  M  Im  had  fnm  CoL  J.  O.  Mavni^  t% 
Randolph  Road,  Maida  HiU. 

To  Gedoftistx  and  Naturalists. 

ORFORD  CASTLE  FOSSILS. 

T*e  Culling  near  Orfoid  Cattle  in  whicS  these  rare  and  betnliftti  Foisils 
fcavc  been  found,  as  adveitisedia  Natukk  last  year,  is  stilt  open,  and  tnnre 
than  twelve  I Houawid  S^pecimcfis,  all  carefully  dctermmed  by  Mr.  Char'.  ^- 
»onh,  haxc  b?s.n  distributed  among  the  Suhicrib^rs.  Papers  containing  tV  r 
p>rticuUr>  of  SubMiiiptioo  may  be  obtained  by  wnting  to  Thosias  Fi.'ivu. 
I  sq  ,  Suskcx  IIlhhi:,  Howard  Kr.ad,  South  NorwooJ.  S.E  .  enclosiise  .^J- 

MORRIS  TANNENBAUM,  37,  KITZROY 

STREET,  W.,  oRcrs  Jewellers,  Mineralogists  Ijipidarirs,  and  espe- 
cially Coliectors  of  Rare  Cul  Genu  (which  he  possesses  in  all  kinds 
•xiitine),  large  Collections  of  fine  Hyacinths  In  all  Colours,  clear 
S|>anish  Topazes,  Blue  and  Yellow  Amrihysu,  PcrednK,  Fine  Jar^ooo 
Olivine,  raie  K<«m1s,  Oriental  and  all  kinds  of  {wIiNhcfl  Agaiei,  Siar- 
stonex  and  CatVeyes  :  all  Colours  of  Cimets  and  Caiic  Kubic>.  Aoout 
one  theusond  five  hundred  line  slabs  of  Lapis  Laxuli,  large  crys- 
talled Emeralds,  thousands  o4  fine  Ciystallea  Rubiaa  aod  Bnuihan 
Topaacs,  a  lot  of  rare  Opolt  ia  tpecimena  aad  for  cuttiag.  Onien 
~      1 10  all  parts  of  the  votld. 


GEOLOGY,  &c. 

Tlie  only  servieeaWe  and  coirrctlv-nAincd  Collections  u<'cl  in  ne.irly  a! 
thr  Fneb'-n  ( **  Mr^f  -  .ir<1  SchoriK  jrr  lh^>vr  *rran trd  .ui ;i  •  n;  - >  ic  i  t^v  JAMES 
K.  GkKGOIv\,  v;!!  .-r..  .  .T  ^iid  t"..:A!,  j>t.  1,  f,,,  \,  ,  ,1  I  ntnuive 
Showrooms,  hi,  CHAKI.ol  I  E  STRt  k.!.  FIT2ROV  .SgUARE.  These 
Colleaioiu  have  obtained  several  Priie  Madab  aad  Hoaouiablt  Mtation 
in  Eahibslimut  from  18&1  to  present  tioc  for  exoeUence  aad  chaapoew.  Over 
Ona  Hnadnd  «•  viaai,  piiea  lioat  Ml;  M  la  One  Hundred  Guineas 
DetijkdCatalo««Kt<T4  paicct)fcr8bi  ~*  


'hi  ilic  i-.i...f  cvcrv  Mi'iith,  I'ti'.c  Si«!jeiii:c. 

THE  ENTOMOLOGIST: 

AN  ILLUSTRATED  JOURNAL  OF  liRtTlSH  BNTOMOLOOY. 

Eiliicd  by  John  T.  Cau hington. 
With  the  asMsUiK'e  of 

FKBtUUtlCK  BOMO,  F.Z.S.  I      FaEJJEKKK  SlilTH. 

EBW4fc»  A.  ttKM.  I    J.  Jbnhkb  Wkik,  r.L.S. 

Jpmt  A.  FowOT,  M.D.  I    F  Bdchavak  Whitr,  If.D. 

Omhtg  the  year  1877  it  is  intended  10  pitblivh  .in  Kpiiocne  of  Novelties 
•od  Rarelie?  which  have  occurred  unce  tSjj  Aivi  frrrjuent  Bio'^rapliicjl 
Nodcei  accompanied  by  Pbotocraphic  Portraits.  Many  loteresling  article* 
HI  aU  Iradiaa  an  vmMIv  badtag  Itiilwwiiotihi*.  Item  will  bo 
■Bnwtia  Woodana. 

StMPKIN.  MARSHALL,  ft  CO.,  Stationers'  Hall 


Ob  the  i*t  «f  every  Month,  price  One  ShiUiag, 

THE  ZOOLOGIST; 

A  IfOMTHLY  MAGAZINE  OP  NATURAL  HISTORV. 

New  Series,  Edited  by 
J.  E.  Hartiko,  F.L.S.,  K  Z.S 
Ori^nal  Articles  by  well  knuwa  Nalurali^it  in  every  branch  of  Zoology  : 
Orcasioruil  Notes  on  ihc  Habits  nf  Anim  il'-  :  Nnlices  of  the  Arrival  and 
r>e(ieirture  of  Migratoiy  flinii  ;  Rccunk  .  f  the  OLCurreuce  of  Rare  llirds 
in  the  Britisb  IsUnds  ;  Ob'cnatioiis  un  the  Diaribuli'in  and  Mi;:r.itin-.i  nf 
BlitUi  Vtwb-waicr  Fish  ;  Nciicei  of  the  Captuie  off  the  BrilisU  Coa«t'.  uf 
NewwRare  Marine  Fi«h  ;  Re[«nis  an  I  Notes  from  Local  Aqiiana  ;  Cnn- 
triiiutions  to  the  N  if.irul  Hi^txry  of  British  Rspttles ;  Lr-tcil  Liils  of 
British  I.and  and  Krckh-w.itcr  Maiitivo,  w.th  Remarks  on  the  Haunts  and 
llabils  of  the  Specici :  and  other  nuitem  of  general  interest  to  those  who 
<  ■  ight  in  Natural  Histgn.  RapoHB  of  iha  8cieati6e  MectuMn  of  Uw 
I  i.oean, /oolo,:>c.tL,  and  Bluaainlmical  SadrtlM ;  Riariiwi  and  Natiaaa  of 
K,ilurat  History  Books. 

JOHN  VAN  VOORST,  1,  PaMfOMiar  Row. 


THl  QUARTBRLY  REVIEW, 

Hft  alfc  b  puUIAad  THIS  DAY. 


I 

II. 
HI 


V 
VI 


CONTBKTS. 

WoUcy  .>n.l  ihe  Il  v  ,r.  c  .1  llcniy  VIIL 
Old  N'lt     Mitf  ir  of  iMc.T  .in  1  Manner*. 
Oi.  C  M|«nlrr't  .Menl.1l  PhvM.jlu^) 
Fng'Uh  Po  icy  in  Sooth  .A'f  .i:» 

(Jf.'Kr.ti'hical  .in  i  Si: .  iriii  Roilti  of  the  Arctic  Kxp*ditia». 

A  Krcii'Ji  Cril!.;  I'li  Mill  .11 
Moluimmcd  and  .NK'lianiincdani^in. 

A  RaaiW*  Koimd  Um  W«ic(d. 
•The  Ealtem  QiMMioo  and  the  Canftrence. 

JOHN  MURRAY,  Albemarle  Street. 


THK  Tei^EORAPHIC  JOURNAL 


k,nitt4dlt 


BLECTRICAL  REVIEW. 

Publiihed  M  tlM  m  and  istk  of  Aa  MMl 
Aonuaw  poM  Crw  hi  flt«at 

CoHTHiT*  worn  Jauvaht  ij. 

I. — Telegraphic  ProgrcM  in  187^1 
a.— Arle»ey  l^ailway  Acculcnl 
].-  On  the  Electric  Conductivity  of  Water. 
4.— Sir  Williais  Thommi  (Biagnphkal  SkalchV 
■Noica. 

NOIMM 

All|lo-Anieric.in  and 
Direct  U.S.  Cable  Co. :  aUo 
Wcttem  and  Braiiliaa  Col 

7.  — Society  of  Telegraph  Engiaeen. 

8.  — Simul:.in;oo>  I.:iiiiion  of  .Mines. 

9.  — CofTtsponiJenre,  Ijiierie*,  &C. 

Londm:  HAUGHTON  A  CO,  le,  Palerooeier  Roir. 
To  «dMM«lto  CtouBMaiealioni  far  dw  Bdinr  OMybo 


Now  ready.  No. XIII.  price  4/.  M.,  of 

THE  JOURNAL  OP  PHILOLOGY. 

Bdiltd 

W.  a  CLAUt,  M.A..  loMM  B.  a  Mawb.  II.A.,  lad 
W.  Auu  Wbicbt,  M.A. 


CONTENTS  OF  THB  NUMBER. 

NpI«  on  Virgil.  II      I..bn  F   R  Mayor. 

On  ihe  Ag.iinenu;  in    I  .1    .  iv'.l.  ,  vi-  .^.1-7     II.  H'  KMnody. 
r>e  Venj.  (;eo.  Ill  4^'o-4«.t.    H.  H-  Kennedy. 

r.rrck  Lcxicognpliy,  IL  Joha  B.  B.  Mayor.  .  ^  ^ 
Sngeettionsfor  Addanda  aad  CorHgenda  la  LUdaU  and  5co(ra 

I  E  Sandys. 

Inl..i>  ;!r  in  Siiieca  ile  Olio  3^4.    John  E.  B>  Mafnr. 

Krangere  Toro<.   John  E-  l!.  Mayor. 

<  )ti  tJie  Lalili  Nefpitivcs  Ne  and  Son.    J-  K.  Nixoo. 

A  Ijicuna  in  Ainan    J.  U  O  Mown, 

Aristoilr's  OiaUiRiie  "  1  Hi  I'b  1  «op'iy."    I-  Hyvvntcr. 

NilL-x  oil  Ii,5,:n|ii         nf  .^;c^Jl..ltla.    V.  I  lel.l 

The  Chr....,,  r  -v  ,.f  the  Jugurthinc  War.    H.  F.  Pclham. 
Juvenal.         XV  io«.  Arthur  PlalaMr.  _ 
On  sn<nr  Mi«riu<  .-otioniof  AnMoilc^DocttiBoaauniamiaiMTe 
O  D  llcith 

The  Toi«Kr.iiiliy  of  t  o'  11  1  pnt  C<  l.jneiis.    L.  CampbelL 

Note  on  Plat  I's  Theirletu«,  pp.  m-'.  141     L.  Camtibell. 

On  two  Gicck  InaoriMioaafiMiBd  »i  York    S.  S  Uwii. 

A Goajaeiural  Emendation  of  Colossi.iiii  11.  iR.   Charle* Taylor. 

Edward  G.  Kia«. 
On  she  In  <-,ii  t..>n  m  l»;i  iiel  v.  15.    W.  A.  W. 
Two  Ephesiau  lo.scriiiiion^.    F.  J.  A.  Hurt. 
Ob  GiGok  D«|ioaeiit  Verbs  with  Aor.  in  u,*,,.    R-  Shiltrlo 


EniendaliMlk  IB  Eur)pnle.i  ami  Kuphron.    R.  ShiUctn. 
Investigation  of  some  Greek  Verbs  which  form  or  f.ccm  to  funn  a  Paralheuc 
t  oiM|.ouiv.l  wiih  the  Negative  Prefix '•-('.»•  I,  also  of  similar  AnoirutKes 
Real  or  auppoaed  in  tjombination  with  she  Prefiaea  «»«-  and  n^,  SL 
.Shdleta 

Riclmd  bbiHcMw  B.  H.  Kennedy. 

NACMILLAN  A  CO.  Londoau 

THE  BREWERS'  GUARDIAN  : 

A  Fortnightly,  Paper  devoted  to  the  Ptotectaoa  of  fceweit* 


Record. 

no  Ofldal  Organ  nf  the  Country  Brcwci^  Socfclr* 

(Founded  iSjj.) 

"  The  Brewen' Guardian  "  is  puh!l>.hed  on  the  Kvrn  nn  evciy  alteiaatt 
Tuesilay,  and  is  the  only  joiir:iai  otTiuiiliy  councctetl  with  brewing  i 

SuV'ii-j'iirin,  tfj  fhi  per  ani-um,  p»..t  ftve,  dating  from  any  ( 
Single  Ccpies,  li.  each.    Keoiswr^  for  tnuumissioo  abroad. 

OftMO  j.  Biii>dCotiii,WaM>woluL>odBo.B.C 

The  JOURNAL  of  APPLIED  SCIENCE 

and  RECORD  of  PROGRESS  in  the  INDUSI  RIAL  ARIS. 
Monthly,  Price  Ponmaoa.    Edited  by  P.  L.  SiMMOiios. 
KENT  ft  OOTVATERNOSTKR  ROW. 
AdvertisemcBts,  Subecriptaou,  and  all  Cooinoaicatioaa  to  bo  addraciad 
10  tlM  Piopiiowr,  P,  L.  sntiitiMUS.  •»  ChoopKl^  Londoa,  %jS, 


Digitized  l^v  Googl 
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DEB  NATUBFOBSCHEB. 

Wochenblatt  zur  Verbreitung  der  Fortschritte  in  den  Naturwissenschaften. 

In  Wnchcnnumrticni.     Zehntcr  Jahrgang.     Prcis  vierteljiihrlich  4  Mark. 

Der  "  Naturforscher  "  hat  sich  die  Aufpal>c  gcstcllt  und  nach  dcm  Urtheilc  aller  Herufcncn  die  LnsuriK  dersclbcn  bisher  mit 
Verdienst  und  Gliick  anptstre'jt,  dir  Ucsultatc  dcr  Forscher  allcr  T..i  n  li  cr— juiti  Theil  in  Oripinal-Anikeln,  2um  Theil  aus 
den  Vcfliandlunjjcn  dcr  Vcrt  inc  und  Akademteeii  sjwie  aus  Kachjournalen  aufitiisammcln  und  in  Kcdr:int;ref  Knr/e  wif_i!!:r.'iit;chcn. 
]-.it;e  ilclic  Ilarslclluni;  w  ml  iinnieiitlich  iur  dic-.enijjen  von  prosscm  Nutzen  scin,  die  tin  spccicl!c-s  r.:ifjrwi' ^cn^ufiiUiichcs  I'^ach 
bcarl)ei".cn  nrd  !i<  i  dem  enr'tn  /.  j^-immenhan^c,  in  dcm  die  ein/clnen  Zwciijc  dcr  Naturwisscnschaft  untcT  ciouidcr  stchcilf  auch  aus 
Lihrij^en  (Icl'ielt-n  regcliii.i -^ij^  da>  Wichtig-ite  und  I n t eressantcstc  kennen  zu  Icrncn  wnnscheiL 
I'robenummcrn  tinU  durch  jede  Buchhandlun^',  nuch  durcli  <!ie  Verlagshandlung  zu  erhalten. 

FERO.  OUMMLER'S  VERLAGSBUCHHANDLUNG. 

HaRKWITZ  ft  GOHKAMN. 

Berlin,  S.W.,  77,  Charlolteoatr. 


TBB  BEST  FARMERS'  NXWSPAPKS. 

THE  CHAMBER  OF 
AQRICULTURB  JOURNAL 

AND    FARMERS'  CHRONICLE, 

Xditod  \rj  John  Ai^cbrnoh  Claikk,  SccrcUry  to  tba  Centnl  Chaaibcr 
of  Aericultura, 

De-votM  tpedal  Mienlioa  to  the  ducuwioni  and  prtxcadiagtof  lb*  Oiambin 
of  Asricufture  of  Great  Urilain  (which  tiuw  numbtv  upiiaida  tt  it^oeo 
DcniMTs),  beside*  fiving  onKioal  pai-en  on  jM^tical  fendn|i  wA  %  wam  at 

inteUizeace  ol  particuUr  value  to  the  agiicuitmUL 

X^e  t^ondoo  Com,  Seed,  Hop.  Cattle,  and  other  M»A««a  of  Monday  ara 
tpedally  reported  id  thia  Journal,  which  u  despatched  the  same  evcniog  to 
SK  «o  ensure  (ielivcry  to  country  >ulncrib«rs  by  the  first  post  on  Tuesday 

moTLiiii.:.    Pnce  yi^,  or  f>rr[-Mi(i,  j^t  a  yc.u  piosl  free 

I'ubljUicd  by  W.  FICKKKINT,.  .1.  ArxmcicI  Sti«aU Stniwl.  W.C 


THE  "HANSA." 

PuUlUlicJ  tince  i8<'>4.  in  H.inibii'j;,  is  llir  only  inlrpcnJcnt  profrssiona 
paper  io  Germany,  dciitalcd  ucluMvely  to  Mar; time  ObjcLU.  ii-s^ys,  Oi- 
tiques,  Revlew«,  Keport!.,  Advcrtttements.  Suict  eye  kept  upon  the  dsM* 
t*puienl  of  Maritime  ABTiiirt  in  every  respect  Every  second  SuodajTOM 
Number  ia  4ta  at  leant :  (requent  lupplcincnts  and  dra  wingL  SubacnptioB 
at  any  time  :  piccedii>£  numbers  a(  the  year  furnished  tuhsequraily.  Pnce 
I2X.  lor  twelve  montht  AdvertiwmcDts  4^/.  a  Hoc,  widely  spread  fay  this 
paper  ;  consadcrahle  abatrment  for  i.  6,  11  months'  liiwniBH.  BMMMlk 
Office:  AuC'  Meyer  and  Dieckmann.  Hamburg,  Altcrwa]l,iil  Bdiud  bf 
W.  V.  FitKKtixN,  M  R  ,  Hjuaburtih.  A!ejuir<ler  Street,  S. 

"That  excellent  periodical  The  Gasdxk  "— Professor  Owim. 

THE   GARDEN  :  A  Weekly  Illustrated 

lounuLl  of  Gardeniiii  ia  all  its  BiaoclMa.  FauwiadaDd  Condaetad  by 
W.  ROBINSONrr.L.&.  Ante  «r  -Mglm  nowM  •»  IwU 
Gardens,"  &e. 
A  Coloured  FlUaboOV 
"Mr.  RobiaMah  «bImU 
Auf.  Mlh,  i<|«. 


lafbiill 


Th»  Flower 

The  Kruit  Garden. 
Gidca  Stnictiurwa 
Rofltn  and  Window 

Not«  and  Qnr«tiona. 
Market  Gurucniug. 
Trees  and  Shrubs. 


Hardy  Flower*. 
Town  Gardens, 
The  Conservatory. 
Public  Gardens. 
The  Greenhouse  ai 
The  Household. 
The  Wild  Cardea 
7  he  Kitchen  Gardeit. 


PrafesMr  A>A  GxAV  lays  :  "  It  seems  admirably  adapted  to  t)ie  wanti.  and 
taste*  ol  Kcnilemen  who  ar*  ialcrestcd  in  niral  anun.  By  such  we  h<ar  it 
hisUfapMMBortMdiMtNali  «•  4o  •  tntm  w  ihoMaf  thai  data  wlio 
kH0«  h  Maa  jrtt.  W  cdiov  altaaliim  to  it* 

Price  6i£,  Weekly.  Specimen  Copy,  Po«t-4ree,  6iJ. 
Tcnns  ol  Subscription.— Sent  direct  from  the  Office  in  London,  post  frea, 
Bkjrable  ia  advance — For  One  Year.  a<ir.  ;  Half  a  Y^ar,  ui  :  Ouaiter  of  a 
V^ar,  7'.    Aikirtvs  all  Vtiri-i  concernine  SubsLn;  i       lu—  1      i'nblisher  of 
T'Jt*  Gariitn,  37,  Suuthainptua  Street,  Coveol  Garden,  ioadoa,  W.C 


NORTH    BRITISH  AGRICULTURIST. 

Is  the  only  Agricultural  Journal  in  Scotland,  and  circutales  cxtcmavvly 
amongst  landed  proprietors,  factors,  fanaatit  fiuai>haililb.  aad  WlHI* 
interested  in  the  management  of  landed  property  tkrOOgluMlt  SealiaBd  and 

the  Northern  Cr.imtias  of  Encland. 

The  Al.kh  UI.l't'RIST  has  aUn  a  very  C.:nsulera1ile  ciratbiiaB  OM  tlw 
Curitihcnt  of  l^urope.  America,  Australia,  and  the  Colonics, 

t  he  AGKU  ULl  UKIST  is  pubaahed  every  Wednesday  ancmoon  ia 
time  for  the  Kvcning  Mails,  and  contains  Reports  of  all  the  princi|Al  British 
and  ln»h  M.arkctv  of  the  week,  bokidc^  telrj(raphic  reiK>rtK  of  those  held  oa 
the  liay  of  publication. 

Ihc  Veterinary  L'epartiucnl  U  edited  by  cae  of  tlie  le.ulir.jj  Veterinarians 
in  the  couatrjr,  and  is  invaluable  to  the  breeder  and  l>'-dcr  .•  s  .t  ^tiide  to  iha 
rearing  of  auitaials,  and  their  treatment  when  labi:>uiiiii;  under  ditease. 

Full  Reports  are  given  of  the  Meetings  of  the  ko).^l  AMnculiural  Society 
of  England,  the  Royal  Agrici.ltural  Society  uf  Ireland,  the  Highland  and 
A^icultural  Society  of  ScotUnd.  the  Scottish  Chamber  of  Agriculture, 
and  all  li.e  principal  Agricultural  Associ.itiaos  throughout  Great  Britain 
aiid  Ireland. 

For  Ailvcrliieni  addressing  themselves  to  Farmers  a  better  medium  does 
not  exist. 

Price  yl.    By  post,  3^.   Annual  Subscription,  payable  in  advance,  t.f>. 

Ottsb— Hifli  aiiaeti  EdinlHii|h. 

Pa(l>eflka  Oraan  i^faMa  t»  Chariaa  Aadaiaoa,  Jus..  BdiabiHib. 

ESTABLISHID  1I43.  "* 

THE  JOURNAL  OF  BOTANY, 

BRlllSH  AND  FOREIGN. 

Edited  by  HaNMV  Trimin,  M.B.,  F.L  S-.  British  Museum  ;  assisted  by 
S.  le  M.  Mix>RK,  F.L.S.,  Royal  Herhatiura,  Kew. 

Subscriptions  for  1877  liit.  i>04t  fre*  in  the  United  Kingdom)  payable  in 
advance  to  the  publivhrr*.  Mes^r^.  Kmkrn  and   Co.,  I>n:ry  House.  SL 
Mar>' Ic-StraiiJ,  Lcnd^n.  W.C.ot  aIiduj  ni.iy  be  obiaincd  the  volume  fi^r 
1876  (price  i6r.  6V.  bound  in  cloth),  also  covers  for  the  volume  (prica 
andbadtM  ' 


THB  ENTOMOLOGIST'S 
MAGAZINE. 


MONTHLY 


monthly,  14  pages  Ivo,  with  occasioaal 

hfj.  W.  Douglas,  R.  McLacmi.an,  F.L.&,  B,  C  teiBt  ioi 

H.  T.  Staiktoh,  F.R.S.,  *c 

This  Mag.irine.  ccinri  rt  ccd  in  1864,  contains  standard  articles  and  uoies 
oo  all  subjects  cunuected.  with  Kntomology,  and  eapecially  oa  the  Insects  ti 
the  British  Isles. 

Subscription -Sis  Shillings  per  VohlBiat  poUfcaai  Tha  ¥lhH<B  BaH- 

mence  with  the  June  number  in  each  year. 

VoU.  I  to  V.  (Mrxmifly  bound  in  cloth)  may  be  obtained  by  purchasers  of 
the  entire  set  to  date,  at  the  increased  price  of  lot.  each  ;  the  succaediag 

br-  1  .id  icparately  or  together,  at  71. each. 


Loodou :  JOHN  VAN  VOORST,  i,  Paleroaster  Row. 

N  B  -r  iiHiialniliiii.te,  itoOd  >a  awt  ta  I 

address. 


CROWN  8vo,  WITH  ILLUSTRATIONS,  9?. 


BEGENT  ADVANCES  IN  PHYSICAL  SCIENCE. 

BY  PROFESSOR  P.  G.  TAIT. 


I17  wMeh 


"  The  object  of  flie  book  is  to  give  aw  aeoow^  free  firam  minnte  aad  twihnkal 
leading  lesults  of  wliat  may  be  specially  called  Modan  pbyrical  wieBGe,  aad  the 
one  who  has  even  a  moderate  knowlet^of  the  sabject  inil  be  cwantluatiuib 
and  there  will  be  little  doubt,  we  think,  among  UM  loririio  an  mlhraititled  to  pass  judgment 
notwithstandbg  a  certain  ronghacM  in  fiocais  dM  to  fhs  ■miaer  fa  ■mSA.  dlS  m»  m* 
apparent."   Sahm/ay  Hevitw. 


pradnsedi  dM 


■Idattenti 
of  ittkt 
!■  Iwtt 


MACMILLAN  AND  CO.  LONDONs 


Digitized  by  Google 
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A  GLOSSARY  OF  FOSSIL  MAMMALIA 


FOR  THE 


U8S  of  BTUDSNTS  of  PAIi^ONTOLiOGY. 

BY  .1.  E,  GORE, 

Aaoe.  but  CE.,  Fdhnr  o(  die  R«rd  GeoloeiMl  SodMf  of  Loodoo. 
Apply  to  W.  THACKER  &  CO.,  87»  Newvate  Stieet,  London. 


NEW  EDITION  OK  ARNOTTH  PHVSICS. 
In  1  vol.  crown  8vo»  with  many  WrfKlct:!*,  price  i?/.  ti. 

ARNOTT'S  ELEMENTS  of  PHYSICS  or 

NATURAI.  PHILOSOPHY.  Smnlh  Edition,  edited  by  A.  Baim. 
LL.D  ,  IVofeMor  of  Logic  in  llie  Univctjiiy  of  Al-rnlccn  :  and  A.  S. 
Tayloii,  M.D.,  F.R.S..  Kellow  of  the  K.  )..!  (-..llece  uf  flqpiIdUM, 
and  lecturer  on  Mciiioil  Jari'prmlciicc  in  (iuv  *  Hosfiii.tl. 

"  The  ta»k  of  re  editing,  it  iN  nccdlc^^  to  ».iy,  cnt_i!J  ii:t  h.ivc  l-«jcn  en- 
tfuMed  to  b«tler  hand^  lljerc  are  qualilie'^  in  Dr  Atiiuii'ii  book,  i.uch  as 
clear  and  pot>uLar  style  sad  apt  iUiutrationt,  u  hich  n',.)kc  it  worth  while  to 
pretetve  hu  work  aa  lar  at  pmnble.  A>  it  nns  st,iTic!s,  the  "Eleaeol>ur 
Phreics''  may  be  rcconunciufed  ai  a  thorough  an>l  comprchcame  iUCTvy  of 
IIm  W^taet  «  «Mdl  it  \xta.Vk."—Saturdny  Rn-im: 

tondon:  LONGMANS  &  CO. 


KjtMriMaUl  Sckao^  Stuff  Colkfe. 
■ad 7S> Woedcau.  rattwi  Pneai 


Oa  W»dDiiJ>y  vmt  the  jnt 


.  ««l  te  pukiUM*  ia      ptiM  nr., 

et(»li. 


ANTHRACEN :   its  Constitution,  Proper- 

ticit  Manufacture,  and  Derivatives  ici.  Uji Aiiiticial  ^Uizareo,  Anthra- 

rlMirio,  &c  ,  with  their  Applicatimiv  m  Iiyeiiij;  and  Printing.  IJy 
AUERBACH.  Tnin>Ute>i  and  Ku.t<.l.  from  the  Kevi  cd  Manu- 
■oqpt  of  the  Author,  by  W.  C>:  >'  kf:^.  K  b  .  Vic»PlrMidcal  of  the 
OMriCIll  Society. 

London:  LONU.MANS  &  CO. 

In  matt  Svo,  with     lllustnlioni,  price  aj.  td.  cloili. 

A  SHORT  MANUAJ^  of  HEAT,  for  the 

li  Nkiict  aa<«!..     l;y  tl.i:  Kcv.  /\.  IkVlNG, 
-M  i  ii-rot  ihc  lli<h  .><h:.,)l,  .Nottiiighiun. 

"  Kmbodiei  in  an  elementary  form  all  the  phenomrna  of  Hcit.  Ttic  .\r. 
rangeoicBI  it  oonciiic  and  coropceiieative;  acaiiiulglaiuary  of  tc:ms  i>  gucn, 
ana  nearly  twenty  |uKe<'  of  i|uetti<iiUL  Ti  e  boolc  appon  to  us  lu  be  -lutju- 
larly  vftll  «uHid  loi  tfit  purjvcsc.f  »i-itiicc  t-j^Lfui  i;  m  ■•chwS  ;  it  ri'iilaini 
alM]Ut  irto  lenn!,'  u.:.rL.  It  i*  j  bouk  which  n,.iy  '.c  used  l*y  bo)^  ill  LODjatiC' 
bom  with  tbcir  Khool  lecture,  and  li  ccitam.y  ^adapted  for  Fomi|ucsao«ag. 

Londoo:  LONGMANS  *  CO. 


H  A.  atd  H.St  ,  Se 


The 


FOR  CANDIDATES  FOR  EXAMINATION  IN  MECHANICS. 
Mew  Edition,  to  amall  Svo,  with  Woodcuts,  price  jr.  &/. 

LESSONS  in  ELEMENTARY  MECHA- 

Mies,  Iati«ducUiry  to  llie  Sttidy  of  l^vnical  Science.    Pc^iened  for 

the  lite  of  ScfciKiK  and  cf  Candidate?  fi  r  the  \.»r\f.v:\  Malii.til.iti  ii,  Pre- 
hiiiin.ity  .Scieniitsc  i*.t  M.II.  and  other  K-\:»niiK.ui.uiv.  liy  f'HlLII* 
MAGNU^.  1}  Sc  .  r.  A  .  L:l>  <:.>vcrnMi  of  I  niv.  Cull,,  London. 

"  1  he  style  )«• 'iicid,  tli<*  <oh  rtl  rxcrciw*  rjrefiilly  rh'>^en,  the  m..  k  com-  ) 

pact  What  v>c  coiiuviet  tu  be  higher  praiw,  it  that  we  believe  it  to 

coo  lain  nothing  that  tbe  Mudcat  will  faave  10  ttaleara  in  •  Mbicqocot  portioB 
of  his  career.  Wo  eaa  ncoouacnd  it  aa  a  trmtwottfajr  ioliodBaiQa  lo  aioio 
advaoocd  i««t  boofca."— AisAwir. 

toadoa:  LONOHANS  *  00. 

GANOT'S   ELEMENTARY  TREATISE 

on  PHYSICS,  Experineotal  an  l  Apflird,  for  Cotlcccs  and  SchooU 
Trauilated  and  Edued  by  K.  A  i  kin   <s.  fh.D  ,  F.C.S.,  Profetwr  of 
~  ~  "  "       Scventli  Kdition,  with  4  Plates 
I  I5t> 

GANOT'S  NATURAL  PHILOSOPHY  for 

GENERAL  REAULHb  and  YwUNO  PERSONS.  Tramlatwj  by 
£.  ATKiKiMK.  Pb.I>..  F.CS  ,  &c.  Second  Gdiiioa.  «alartol>  * 
Ptalcs  aod  4*9  Woodrati.  Crown  8*0.  Ptiee  7*  ML 

*'Thi»  IS  \  uo'jd  tell  b-.  V  of  phytic*  for  the  middle  and  upper  clmvr^  of 
boys'  .t'lii  ii'-  .s'  vcliodls,  cnilraanjz  a  famiti.iraccoLir.t  of  pLy  n  .,1  pfp  h  t:nrri.i 

and  laws  for  tbe  general  reader.  Tocwtkycctt  arc  the  prupcri.>  .  i  i  luaticr, 
kydioatauca,  paauoMlics,  acuuuics  boat,  ligbt.  magnetism,  .>nd  <.!.;<  incuy ; 
and  the  trcaiment  ia  caurely  lice  imm  aiaiKematial  formula:  1  he  engntv 
ini;s  of  the  initrwncau  and  of  iho  cspcnaicBta  detailed  are  Kood  aod  Miifaa. 
live.  ..nd  uilculatcd  lo  b«  «f  ^wnMicio  BOI  oaly  to  tho  fiaiMr  bwl  to  iho 

leather. " — Naturt. 

tiLONGUAMSftCa 


In  t  vol,  tm  wtth  Poclralt,  priea  doth. 

LIFE    of    SIR  WILLIAM 


BAIRN,  Ban.,  F.R.S.,  LL.D.,  D.C.L.,  &C.  partly  wniten  by  Hu». 

.  ..  WILLIAM  POLE,  r.r  -  "  ■  - 


(clf,  

Councilor  (ha 


af  Owl  Bngiooan. 
LONGMANS  ft  Ca 


FAIR 

«  by  Hub. 
ILS.,  McafaraT 


SOUND  and  MUSIC:  a  Non-Mathemati- 

cal  Trealin:  on  the  Physical  Con»liniti<n  of  Mtuical  Sounds  and  Har. 
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THIS  DAY,  IN  TWO  VOLS.  MEDIUM  8vo,  CLOni  EXTRA,  PKlCIi  381. 

WITH  A  PREFACE  COMPARING  THE  RESULTS  OF  THE  ENGLISH 

AND  AUSTRIAN  EXPEDITIONS. 

NEW  LANDS 
WITHIN   THE   ARCTIC  CIRCLE. 

NARRATIVE  OF  THE  DISCOVERIES  OF  THE  ARCTIC  SHIP  "TEGETTHOFF"  IN  1872-74. 


By  JULIUS  PAYER, 

ONE   OF   THE   COMMANDERS   OF   THE  EXPEDITION. 


With  Inwards  of  lOO  Illusirafions  from  Drawings  by  the  Author^  Coloured  Frontispiece, 

and  Route  Maps, 


Tbe  '<  TIMES"  of  November  21  aays  :  — 
"...  It  is  scarcely  possible,  we  think,  to  s;vcak  tt.o  hi^;hly  of 
the  manner  in  wliich  Littit.  Payer  has  set  foith  the  results  and 
»tranj;c  ailvcntures  uf  the  h  ilc  ;  uty  ui  the  Tf^tltk.'JJ'.  Had  the 
expedition  produced  nu  other  result  than  these  two  attractive 
and  iniittuctive  volumes,  many  readers,  we  d.arc  say,  Will  l>c  sel- 
fish enough  to  think  that  the  genuine  pleasure  they  will  give  to 
the  i:i.uiy  is  a  sjiii.icnt  return  for  the  outlay  incurred  and  the 
sulTcrinjjs  of  the  few  who  formed  the  expedition.  With  rare  but 
wnobtrusive  art,  unmjsiakable  enthusiasm,  enviable  power  of 
clear  and  graphic  <tescription  and  portraiture,  the  whole  bright- 
ened by  quiet  but  irrepressible  humour  and  chcerfulnevs.  Payer 
tells  the  story  of  the  life  of  the  apparently  forlorn  party  from 
day  to  day  (hiring  their  two  yean'  imprisonment  in  the  wander- 
ing ice.  With  considerable  diamatic  power  he  brings  before  ui 
some  of  the  moit  strongly- marked  characters  among  the  crew, 
notably  the  pioas  old  Norwqtlan  sl.inper  Carlscn,  and  poor 
Krisch,  the  consumptive  en^eer.  The  sympathetic  portraiture 
of  the  very  dogs  reatls  like  a  page  from  '  kab  and  his  Friends,' 
and  the  heads  of  Jubinal  and  Sumbu  and  Pekel  might  well  have 
come  from  the  pencil  of  Landseer.  Lieut  Payer,  in  short,  is  as 
skilful  a  wielder  of  the  pen  and  pencil  as  he  is  an  accomplished 
]>eok){giat  and  daring  explorer ;  a  combination  of  gifts  nut  alto- 
gether rare,  howetfer,  at  least  in  England  and  America,  where 
exploring  adventures  seem  nomdnyt  to  be  undertaken  as  much 
lor  the  purpose  of  gathering  OHileridB  fix  a  book  at  fiir  the 
advancement  of  knowledge. 

"...  The  work,  beiiides  possessingaUtheattraclloasof  awcU- 
told  story,  will  b  e  referred  to  in  future  as  an  authority  on  some 
nf  the  importan  t  points  conr.ccted  with  Arctic  exploration.  In 
iotradnctoiiy  chapters  the  author  diicusses  with  full  knowledge 
aad  great  minuteness  the  subject  of  Ice,  the  navigation  of  the 
Frozen  Ocean,  tlie  North-West  and  North-East  Passages,  the 
Inner  I'oLur  Sea,  the  future  of  the  Polar  question,  and  the  sub- 
ject of  Polar  l-k]uipment.  Theae  natters  Lieut.  Payer  has  in- 
vestigated thoroughly,  and  fa  die  ehaplen  referred  to  he  gives 
the  v^uable  resulu  of  his  own  experience  combined  with  a  care- 
fid  study  of  the  observations  and  theories  of  pievioos  ezploien, 
lo  the  discussion  of  the  oondact  and  results  of  our  own  aapo* 
ditioo,  a  discussion  which  threatens,  we  feai;  to  bccooM  inter- 
national,  these  chapters  will  no  doabt  ho  telentd  to  W  tiuowing 
light  on  tome  of  the  disuters  which  liaHced  one  «f  the  main 
objects  of  that  expedition.  The  iiiat  dia^  etpedalff,  oa 
'The  Frosen  'Joean,'  in  which  the  Mrthor  deseifbei  die  dune- 
teritdes  of  iee  of  all  kinds— Beld-tcc^  pack-ice,  hummocks,  ice- 


bergs, niiil  vari  ins  other  forms — in  a  more  systematic  and  ooia- 
picie  inantier  th  in  wc  believe  has  been  doBC  beftlR^  is  fail  of 
valuable  informaiioii  as  well  as  intcresL 

"...  lie  rclcis  with  approhition  to  the  scheme  proposal  u,"*- 
wan!i  of  a  yuir  a^^o  by  Liuur.  Woyprccht,  vi;  ,  the  formation  of 
an  inti.  rr,.i':un.il  association  for  the  cstiblijhnicnt  of  obscrvatoiici 
all  round  the  I'olir  region  at  points  whioh,  while  accessi'ik. 
would  afford  excellent  opportunities  for  caiTynij;  out  c  jnunucj 
scries  of  observations,  which  al  )ne  are  ot  any  scier.iific  vaJuc 
Spasmodic  cxjjeditions  have,  we  believe,  had  tlieir  day  anti  djne 
their  work,  and  brave  and  in  it^i  way  vaiuiblc  wuric  it  ha^  Uei-n  ; 
from  such  blind  and  isolated  efforts,  at  any  rate,  i\  seem;  to  u-i 
that  no  retails  adequate  to  the  outlay  and  sufTennr;  can  any 
longer  be  obtained.  Meantime,  we  venture  to  think  th.it  our 
men  of  science  have  data  enough  accumulated  by  our  own  ex;ie- 
dition,  those  of  the  TestUkoff,  Ptiaris,  anl  others  of  recent 
years,  to  afford  material  for  investigation  and  disnissi  m  for  a 
long  time  to  come.  .  .  . 

"  In  reference  to  our  own  expedition,  the  varying  latitude?  of 
the  ice  liorder  in  the  Novaya  Zemlya  waters  in  ths  years  tSji, 
1872,  and  1874, 
same  year  that  1 
lest  than  a  week'i 
Siju.h  :  oLind  route  to  82'*  16',  and,  according  to  the  evidcaoe 
taken  by  the  United  States  Naval  CommistkMiy  could  have  gone 
further  to  where  tiie  AUrt  paitiei  weic  teraed  back  by  the 
'  paU-cocrvstic  ice.'  Payer  came  upon  open  watr-r  at  Cape 
riigcly,  52*  ^'  N.,  but  it  was  simply  a  wide  ' iyi  ia '  or  water- 
hole,  for  he  u  to  >  well-informed  and  too  coA  an  1  scientific  to 
rush  to  the  hypothesis  of  an  'open  Polar  sea.'  Uutihai  there  must 
be  a  shifting  body  or  bodies  of  open  w-aicr  in  tlie  Polar  region 
is  evident ;  otbenrite^  how  could  the  movement  of  the  ice  be 
possible?  Bat  mcsaaot  discuss  this  and  other  burning  Arctic 
questkiatlNfe,  No  doabt  our  scientific  geographers  will  have 
moch  Id  say  ttpon  tbem  presently.  We  commend  the  carefid 
study  of  Lieot  FqKr's  observations,  and  advise  aSi  who 
desire  to  eaioT  a  stnuiae  and  luulloyed  pteasure  to  read 
his  book,  wiii^  will  bear  mare  than  one  perasaL  We  are  mis- 
tab«i  if  it  does  not  take  tank  with  tbe  best  of  onr  Eaglitli 
Aiede  nun^ves,  and  become  a  penBsncBt  fawmiife  witnold 
andyoaiiE,  The  tmntlator,  while  presertiag  sa  nnmistakable 
men  flavonr,  has  turned  the  ormnnt  into  thotouchly  lead- 
_  sh.  The  well-executed  UTuitratioas  froai  the  pencil 
of  the  author  add  greatly  to  the  mlae  and  attmctiona  of  the 

work," 
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TI8LEY  S  PENDULUM  APPARATITO. 

ling  Li<.v.i]oMs  ft^^urc-v  (gntphic  drawini^i of  tfM  Mnriririllf<rTrtl I 

nr  on  kLark^nt^il  r:tli.c  '     u.-itK  <^^<^t.^-,l    ■   c»  -  .*  


Catalocue  and  full  InstnietiMi*  br  Foi^  C  SM^pfc 

M.iilc.l  TiY 


For  drawii  _  _   . ,  

OB  Card  or  on  bUclccDe^a  gU^t^  T  »iih  Optir^l 
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PmtFn*. 


far  pwjorrim 


r.  ti. 


ROCK  SECTIONS 

FOR    MICROSCOPICAL  INVESTIGATION. 

HOW  &  CO.'.S  NKW  i'OPUL\R  iilNOCLLAR  MICROSCOPE, 

i  1 5  1  J  r. 

HOWS  STUDENTS  M ICRI WCOPE,  ^£5  51. 
HOW'S  MICROSCOPE  LA.MP, 
INniSPE.NSABLE  TO  I.KCTURERS  ON  GEOI.OC.V. 
How  ft  Co.'«  Series  of  Geological  Ducnuiut  for  the  Luntorn,  onsi-.tlne  of 
Sections  of  Strata,  Group<  of  Konilt,  Restorations  of  Extinct  AmmaU,  &c. 
Catalonw  OB  Applieatioa. 

Ditaoivmc.View  Appiiaiitt  aad  FhMOb  SMm.  New 
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Prselector  of  Physiology  and  Fellow  of  Trinity  College,  Cambridge. 
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Astronomical  Myths.   Based  on  Flammarion's  "  The  Heavens.' 

By  J.  F.  BLAKE.   Ittustmted.   Extm  Ciown  8va 


Bancroft's  History  of  the  United  States  of  America,  from  the 

Discoveiy  of  the  Continent  Thoioaghlf  Revtaed  Bdftxn.  6  vdb.  cRnm  8va  541; 

Modern  Physical  Fatalism  and  the  Doctrine  of  Evolution. 

^FraC  T.  R.  BIRKS.  Indudingan  Examination  of  Iifr.  H.  Spencer's  Fiist  Pimdples.  Crown  8vo.  hs. 


Difficulties  of  Belief,  in  connection  with  the  Creation  and  Fall, 

Redemption  and  Judlgment  ^^  FioC  BIRKS.  Second  Edition,  Enlaiged.  Crown  Svo.  ^ 


The  Rajah  of  Sarawak:  an  Account  of  Sir  James  Brooke, 

K.C.B.,  IX.D.  Given  chiefly  throagh  Letten  and  JoDmals.  By  GERTRUDE  U  JACOB.  With 
Forttait  and  Blapa.  2  vols.  8vo. 

An  Introduction  to  the  Theory  of  Electricity.    With  numerous 

Examples.   By  LINNiiilUS  CUMMING,  M.A.   lUusuations.    Crown  8vo. 

The  Californians.  By  Walter  M.  Fisher.  Crown  8vo.  6s. 
A  Course  of  Elementary  Practical  Physiology.    By  Michael 

FOSTER,  BCD.,  F.R.S.,  and  J.  LANGLEY,  B.A.  Grown  8va  tt. 

A  Text  Book  of   Physiology.     For  the   Use  of  Medical 

Students  and  othen.   By  MICHAEI^  FOSTER,  M.D.,  F.R.S.    Medium  8vo. 


The  Practitioners  Handbook  of  1  reatment ;  or,  The  Principles 

of  Therapeutics.  By  MILNER  FOTHERGILL,  M.D.,  M.R.C.P.,  Assistant  Physician  to  the  Victoria 
FarkHoqntal  to  Diseases  d  die  Chest,  and  to  the  West  London  HoqHtaL  8va  14** 


Applications  of  Physical  Forces.     By  A.  GuiUemin.     I  rans- 

lated  by  Mrs.  LOCKYER.  Edited  bv  J.  Nouf an  Lockybr*  F.R.S.  VKth  Illastiations  and  Coloured 
Plates.  Boyal  Svo.   Unifonn  widi "  Fofces  of  Nature." 

History  and  Literature  Primers. 

GEOGRAPHY.   By  GEORGE  GROVE,  D.CL. 
CLASSICAL  GEOGRAPHY.  By  H.  F.  TOZER,  llA. 

PHILOLOGY.  ByJOHKPEILE,M.A.  [ASac/fwwI. 
MACMILLAN  &  CO.,  Bedford  Street,  Strand.  W.C. 


VniiMd  by  R.  Clav,  Son*,  and  TAVu>a,  at  7  mad      Braad  Street  Hill.  Qucca  Victoria  Street,  in  the  Ciir  of  Loodoo.  and  publuhcd  t/ 
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Port  Frtt. 

P.O.O.  p«T«ble  to  MACMILLAN  &  CO^ 
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Spteinun  Number  tent  on  rttoft  of  Stamps  for 
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IRELAND.  STEPHEN'S  GREEN.  DUBLIN. 

The  SE("«)NI>  TKRM  of  the  SKS^ION  hrginf  on  MONDAY,  s«h 
Ftbniaiy,  when  ihe  followiBg  Course*  will  I*  commenced  :  — 


SURVEYING.  Willi  FIELD  WORK  ... 

MKTAT.I.IRCV  ...   

WINING  ...    „  

THKRMODVNAMICS  and  STEAM  ... 
BOTANY   

Z(V>T.or.v  

SOUND.  LIOHT,  H RAT. and  METEOR- 

OLOGY   

Other  Courwi  .ire  ill  profreu. 
The  Chemiol  anil  Physical  Laboratories  axe  oi>cn  cUily. 
A  Ladies'  Class  nieels  on  >cpirate  dayf  for  lostructioa  is  Practical 

rce  for  each  Coiir<*,  [,■). 

Fee  for  Chemicil  l.al>oratory,  Zi  p«r  month,  or  ^ 5  for  ihree  moothi. 
Pee  for  I'hytical  I.a!)orator>-,      per  monih 

FREDERICK  J.  SIDNEY.  LL.D.,  Secrettrjr. 


By  I'rof.  PnWT. 
By  Prof.  GAi.Low*y. 
By  IW.  O  K1HLI.V. 
By  Prof  Hfvnk«v. 
By  Prof.  McNab. 
By  Prof.  Ai>AH5. 

By  Prof.  BAWNltTT. 


LOAN  COLLECTION  OF  SCIENTIFIC 
APPARATUS. 

A  Seiies  of  Lecture*  i»  now  beinc  jiven  by  eminent  men  of  ideoce.  ex- 
planatory of  the  ImtTumenu  in  thi*  Collection,  in  (he  Lecture  Theatre  at 
8  r.M. 

The  Lecture*  are  free,  and  workine-men  are  invited  10  attend- 
ITie  Lecture*  at  preient  arranged  lor  are  ai  follow)  :— 
Saturday.  February  j.— I'rof  Osborne  ReA-nold*  on  "  Vortex  Motion." 
Saturday.  February  10,— Mr.  E.  I.  Reed.  O-B.,  M.P.,  on  "  Naral  Archi- 
tecture ai  Illustrated  by  the  Loan  CollectioQ." 
Saturday,  February  17.— 

S.itutdav,  February  3.4. — Mr.  Alfred  Tribe  on  "  The  Combustible  Ele< 
ment  of  Water." 

Saturday.  March  j.— Prof.  T.  E.  Thorpe  on  "The  Sdenlific  Work  of 
Robert  IViyle." 

Bati.rday.  March  ra— Mr.  H.  C  SorUe,  F.R.S.,  on  "  Th«  Structure 
and  Origin  of  Meteorite*." 
Saturday,  March  17. — 
Saturday,  March  14. — 

Saturday.  M.irch  3i.-Mr.  Henry  J.  Slack.  K.G  S.,  .Secretary  R.M.S., 
"E.irly  and  Kcccnl  M icrnicnpei,  with  Oburvatiom  on  tome  of  the  Prin- 
cipal iJiwoveriet  made  with  their  Aid." 

SU N DAY   LECTURE  SOCIETY.— LEG- 

TUBES  at  ST  GEORGE'S  HALL.  LANGHAM  PLACE,  each 
SUNDAY  AFTERNOON,  at  Fo,ir  preci«ely  — Sunday,  Febniary  4. 
— C1.KMKNTS  R.  MAkKMAM,  F.sq  .  C B. ,  F.R.S.,  on  "  Results  obtained 
from  the  Arctic  Expedition.'-  Member*'  Annual  Subccription,  £1. 
Paymrnt  at  the  Door— On«  Penny,  Sixpcnca,  and  (Reaetved  Seats) 
One  Shilling. 


MICROSCOPIC  OBJECTS 

Of  the  higheU  attaiiuble  perfection,  illustratinc  Anatomy,  Ph)'»iolopY. 
Botany,  EntoinoloKy.  and  every  branch  of  M  Icroicoplcal  Science  J.  D. 
Mnllcr**  NewTypeo  Plates  and  Objects.  Nobcrt's  fjnes.  All  material* 
and  requi«i«  for  mounting,  Uncqu.tlled  Slud'nt'i  MIcrotcope,  with  En». 
liih  i-inch  and  l-inch  objcctivcn.  Five  Guineav.  Caialosur.  New  Edit  ion.  1876, 
gratis  and  port  free,  and  ObjecW  delivered  in  U.S  A-  and  British  Colonic*. 
F.DMUND  WHEELER.  48s,  Tollingtoo  Road.  Holloway,  London,  N 

SCIENCE  AND  ART  DEPARTMENT  OF 

THE  COMMITTEE  OF  COUNCIL  ON  EDUCATION. 

EXAMINATIONS  IN  DRAWLVC  IN  ELEMENTARY  DAY- 
SCHOOI.S. 

The  Sdcncc  and  Art  Department  will  hold  Cxamiaationii  in  Elementary 
Drawing,  through  the  Agency  of  the  Manager*  in  Elementary  Day  Schonlt 
throughout  the  kingdom. 

These  Examination*  will  take  place  00  MONDAY,  the  i»th  of  March, 
in  Elementary  Schciota  at  which  Instruction  in  Drawing  is  given  by  person* 
ceriiftcsied,  in  Second  Grade  Drawing.  Paymrni*  to  the  Managrr.,  and 
Prizes  to  the  Children  and  Pupil  Teachers,  are  oflertid  on  the  result  of  theto 
Xxaminilion*. 

Application  for  Examination  muM  be  made  (on  Form  No.  5^0)  before  the 
6ih  o-'  Febniary,  to  the  SecreCary  Science  and  Art  Departmcati  South 
Kensingioo,  London,  S.W. 

By  order  of 

THE  COMMITTEE  OF  COUNCIL  ON  EDUCATION. 


STATHAM'S, 
CHEMICAL  AMUSEMENT  CHESTS; 


PRIZE  MEDALS  "for  Quality  and  Cheapness."   London,  i86»,  Paris, 

1867. 

INSTRUCTION    IN    SCIENCE.   AMUSING  EXPERIME:»TS 
YOUTH  S  CABINETS,  with  Book  of  Experiment*.  6*  .  8*.,  jij. 

to.  6rf. 

STt;nRNTS'  CABINETS,  jir.,  3H.  &/,  4a/.,  6j/..  841.,  »io». 
ECONOMIC  LABORATORY.  inj»  ,  tio». 

"CHEMICAL  MAGIC."  Box  of  Material* and  Directions  lor  jo  and  ico 

Kxperiment*.  po*i  free.  ir.  vi'  and  sr  <i4- 
"FIRST  STEPS  IN  CHEMISTRY,    id.    Illustrated  Calalocua.  Ona 

StUDp. 

W.  E.  STATHAM.  iiiy»  Straod,  London. 


BRYCE  M.  WRIGHT 

Has  the  honour  of  informinf;  the  readers  of  Nature  that  he 
has  just  returned  from  the  Continent  wnth  a  New  and  MagiiUi* 
cent  Scries  of 

MINERALS  AND  STONE  IMPLEMENTS, 

Detailed  List  of  which  will  be  sent  upon  application. 
BRYCE  M.  WRIGHT, 

Dealer  in  liliiterals,  Fos*il<,  Shells,  Stone  and  Bronre  Implements,  Ethno- 
graphical Weapon*,  Glass>capped  Boxu,  &c., 

90,  GREAT  RUSSELL  STREET,  BLOOMSBURY, 
LONDON,  W.C 
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THE   ROYAL   AQUARIUM,  WEST- 
MINSTER. 

M  it*  Tkikl  «•  Bttw  complete.    Lattit  Anivab Thr**  MoMitr 

~    1  ^  MUuisin'i  :  Angler,  or  Swril-fith ;  Thirty  Ocupodt. 


na  FUh  are  feJ  a'Icr  the  A'lcntoon  Coneect. 

Adni.uion  Duly.  ONE  SHILLING. 


QUEEN  WOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

Sonnd  General  Edncatton  for  Boyi.  .       ...       ,  . 

Special  attaailM  t»  8TTrnr*j  partienlariy  to  Chemistry,  both  Aeoreticu 
and  practical^ 

Rerercrces  M  Dr.  Det>n<.  T  R  s  ;  Dr.  FkanUud.  F.R.8. :  Dr.Ram*. 
F.R.S  ;  Dr.  Ann»  Smitl.  1  i-^^.  ;  Dr.  Tyvdalli  F.B.S. ;  m.  TMMnr, 
F.R.S.:  Dr.WalUiMOB.  K  R.S. 

ROYAL  COUNCIL  OF  EDUCATION.— 

The  I  Jilioiaio'v  a'  <i  C'.i---  r  ■  m»  of  llcmcr*  CoJIee*  are  fip*n  fnr  PupiU 
RVKkY  l'\V  ami  KV  •  NINO.  The  luhjectJ  of  the  aU.ve  Kxmnina- 
lion«  can  be  »tiulic<l  either  I'rivately  or  in  Cla<«eii.  Kce»  moderate. 
Analfiw  Mid  towcHW'lMas  BowfairtrU  — Apply  to  ProC  E,  V.  Gakuner, 
F.E.S.,  F.S.A..  44,  icr«Mf«  Sw««,  W. 

COLLECTION  OF 


FOR    SALE.— THE 

PRITI.SH  SHELLS  made  hy  ihe  Utc  \VM.  U  HITK  W  \I  J'OLK, 
coLtaining  over  6,aoa  SPECIMENS,  aU  in  excrllent  cmjtl.tion.  ^n-.l 
Gonipritini!  alinatt  all  the  ipeden  and  *aricl>e<  mrniionnl  in  IriTfry's 
"  British  t  'i'nchn!.>i!v  "  M  "  a  fine  C'  lVo^on  of  UN  U IN I  OyE  from 
Europe,  Asia.  Afnr-i  \r  . n-  .  ;N  vth  »nH  Somh),  and  Au'^lraha.^  Tba 
Collcctiofw may  be  xtn  Any  wcek  <S»y  fruin  10  a.m.  to  i  i  .m  oVlocV, 
«t43A.  Ml  Mall.    

TO  STUDENTS   IN    GEOLOGY  AND 

MINERALOGY.— A  nttred  Geelasicjil  Surveyor  wishes  to  dispose  of 
aoiM  nperler  ImtmniMiU,  CMkaiDna  of  Miaetal^  Book^  ftc— May 
bcieenarta.  AII>BrtVilhMi.TV»iil>amO>e«^  W.  

WANTED  to  PURCHASE,  a  Clean  Copy 

of  Arectandcr's  .STAR  CHARTS  i,L:r.\iv-.nietria).-  Apply,  »Utinfc  (irice, 
Mj.  KpGoCB,  Umhalla  I'oM  OtTice,  I'unjah.  India.   


TO  MINERALOGISTS. 

THOS.  D.  RUSSELL 

Has  now  on  hand  a  large  numlicr  of  select  Minerals,  con- 
sisting of  C.^!cite^,  Kluori,  Quartz  varieties,  Clialcedi  iiiy,  .\j,'aics, 
Opals,  Felspars,  (larncts,  Ei>iilutc,  Ztoliles,  Mati'.;iiiiw,  <  .i-  i- 
tcrilc,  C'enK'iite,  I'vt' ■morphilc,  ."^pccul.ir  Iron,  I.iiiKinite, 
Goetliitc,  Marca^ile,  Cuprite,  iVc.  The  Miner.ils  ;\re  a'tout 
to  2  inthcs  sijuarc,  aiiJ  are  uiTcrtil  for  sale  at  6.\  to  g/.  ptr 
<lo;en  specitnens.  Parcels  sent  lor  scleciion  to  known  or 
approved  applicants.  Catalo^pic  of  Collectiotis  of  FoisiU, 
Mwrawopk  Objrcis,  Crustacea,  &c.,  post  free. 

THOMAS  D.  RUSSKLL, 
48,  EssBX  Strkbt.  Strand.  W.C.  

ORFORD   CASTLE  FOSSILS. 

The  CuttinK  near  Orfatd  OuU*  in  which  iheie  rare  and  tKiuufuI  FoniU 
kare  been  fouad,  a<  advartiaedin  NaTVa*  laikl  year,  i»  still  o^x-n,  and  mure 
th»n  twelve  f'lnnand '^p.cimrns  all  carrfiil'y  determined  '  y  Mr  C'lnrlr-. 
worth,  ha^e  be>-n  dittribiiled  .Tiiiontjlhr  Sub'.criberx  Paprr ,  cr)'.it.,niin^  the 
Mrticular*  of  Siihscripiion  may  be  obtained  by  writing  10  Thoma»  FijUvu, 
Xm|.,  Suasea  HouMi  ttOHMd  ttmt,  S«Hh  NofWMd,  ,  *- ad* 
dressed  envelope. 

MORRIS  TANNENBAUM,  37,  FITZROY 

STREET,  W.,  offers  Jewellers,  Mineralncisis,  Ijpidjrics,  and  eipe- 
ciiilly  <'oV''ctnn  of  Rare  Ci5t  Gem.\  (»>uch  he  ]Jtl^.cv^(•^  n  ..U  kin. is 
exutini;),  l.'rge  Collrclions  <if  fine  ilyacinlhs  in  all  L'uluun.,  Uev 
Tliailtlfi  'I  np^iiei.  lilvie  and  Yellow  AinethyW,  Fcfadots,  Kine  JaraooD 
Oilville,  rare  K.>s>i;«,  Ontntal  and  all  kiiMi  of  ]Hl1iihed  Abates,  Star- 
none' .mil  t  aiVryc^  :  all  I  .lour!,  of  Garnet*  and  Cape  Ruble*.  Aoout 
Cne  ih«u'..»ii  1  f)ve  hMi.<lrri1  fit'.r  *Utis  of  Lapis  Luruli,  L-irjc  crys- 
talled bmeralds,  thausands  ol  iiiie  CrytlaUca  Rubies  and  Uraitlun 

TepaM%»  hi  «f  tan.Opda  ki  aptciMH  amd  kt  cnuinc.  Onhn 


On  ihr  1*1  uf  cvfr\  M'-^r.th,  j  ri'-r  Sixpcticc. 

THE  ENTOMOLOGIST: 

AN  IIXUSnUTBD  JOURNAL  or  BRITISH  ENTOMOLOGY. 

Edited  by  John  T.  Cah«incton, 
WkA  the  auiiunce  of 
Pridcxick  Hond.  F.Z.S.  I     FRKoeaicK  Smith. 

El>WAKt»  A.  KiTtH.  I    J.  Jbmkkr  Wkib.  F.L.S. 

IpHK  A.  PowEK,  M.O.  I    p.  Bt;atANAK  Whitk,  M.D. 

During  the  year  1S77  it  b  intended  10  publish  an  Kpttoroe  of  Novelties 
MhI  Karetio  which  have  occurred  siiice  187}  A'iso  fre<|uenl  Biinsraphicil 
Noticci.  .•jccomf.anicil  by  Phoiographic  I'orlrain  Many  intereiliag  articles 
sn  at|  brmchci  are  promiM-d  l>y  leading  Eutoinoloi-iktv.  There  will  lie 
nuauraoi  Woodcuts, 

SIMPKIN,  MARSHALL,  &  CO.,  Stationers'  Hall  Couit. 
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Kft       b  pBblMMdTHIS  DAY. 
CoimNTS. 


I.— WoUey  and  the  Diwree  of  Henry  VIII. 

IL— Old  None  MirrPT   f  Men  and  MaMCB. 
III.— Dr.  CarVMrnier Mei.i  il  Ph}  »i  dogf. 
IV.— English  I'o'icy  in  South  A  rtca. 
V.-Geocraphical  and  SdcMllie  Rawkt  oTtlM  Annc 
VI.~A  (renr.h  Critic oa  Milloa. 
VII  — Moluimmed  and  Mohammedanism. 
VIII.— A  Ramble  Round  the  World. 
IX.— The  Eaitem  Question  and  the  Confcrwec 

JOHN  HVRRAY.  Albenari*  Sum*. 


THE  TELEGRAPHIC  JOURNAL 

AN-D 

ELECTRICAL  REVIEW. 


PubBsbcdM  dia  irt  and  i5ih  nf  the  mor.ih  pncc  41/. ;  So 
Annum,  [- >t  free  in  Great  Britain,  ga 

CuNTKNTS  fOB  FeSRUAKV  I. 

I.— Prof.  Abel  *  .\ddr**a. 
a. — ^lu'.e  and  liam. 

3.  -  1 1,  mMi>  and  JcnViii's  A  itamatic  Ort  Sidcr.  (lllaMmMd.) 

4.  — N.  tes 

J  .-C  iiv  N'lit'  j. : — True  Posilioaof 

I  ■  '  e  I  rii't  C"..  and 

1  ;ire«i  VS.  Cable  «"o. 
6  — Pr  t.cc. lings  nf  S'iciciics  ; — 

l'tiy«ical  Sotiely. 

S  h  icty  r,f  'I'elegraph  Ein;ineer«. 
y. —  Elcttntal  >i  ictM-e  in  Foreign  Journals  :  — 

Practical  Mclbod  of  Testing  a  Battery  EleacBt. 

Kdccia  of  Hcatw  Voltaic  Circiiiia. 

8.  — Correspondenoo, 

9.  —  I'alcnis. 

London:  HAUGHTON  &  CO.,  10,  Paternoster  Row, 
To  whoa  alto  Communications  fnr  the  Editor  atay  ho  ) 
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I.—"  British  and  Foreign  Sh  p«  of  War."    By  G.  Shiw  LtfavM.  Iff.P. 

».— "  Ycuix  Mu'grave."    Hy  Mr».  tHij  haot,    Chaptera  IV. — VI, 
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hyitr«-.tatic>.  pneutnalics,  acoiialics,  heat,  bght.  maaiKtisin,  aad  electiiciiy ; 
and  t)ii-  irc-.^imcni  w  entirely  free  from  nuttyeniaiicaT  formula).  The  •ncar- 
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Chemical  Sociciy. 
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pre<erre  wotk  .-Ls  t.ir  u  t<v'i>iUc.  As  it  DOW  <>land<,  the  "  Eleiu«tiis  uf 
Fhyiics  "  Bay  bereGeaMDCwlcd  asa  ihoroit^  and  coaiptebeiiwc  aurvcy  of 
the  Mbiaaei  «hidi  k  Imili.''— ,S'<t/«nAfy  iTrv^rw. 
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Itir<>iion  Til!  Force  of  tt>e  Wind  over  the  t  riti*h  Ul«5  :  J.  A.  Prouo, 

!■  B  s    11  <■  \<rtrnrr,',  .  v  o(  tht  BoniKiy  I're^iilemv  :  C.  Chamben. 

\\  K  >. 
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LtNliUN  SoCiltTV,  at       Aspect  of  the  VcKel^tion  of  Rodnyiiei :  I.  i!.iiley 
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Chkmical  Sociitv.  at  E.  -On  Kekid^s  ami  Ladcnburah  *  iieotwite  Svni- 

bofs:  Dr.  II.  F.  ArmMrong  -  On  iha  KirnMlm  •TGonaanM  md  wf 

Cionamic  and  odier  Analo|ou«  AckU  ftoa  dw  AWatttiC  AHdiydw:  W. 

H.PHkin. 
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KoVAL  iHSTiTfTioK.  .It  0  — Vcrtei  Mmm»  I  Ptofc  O.  ItayaoMt. 
SoOTTk'  OP  AKTfi.  at  S.— Iii.li^iti  Seciion  :  liidlMTM  CyhlraiiaH :  ittOngw, 

OaOWOWn^  AMOCIATHj-;,  Til  7      —  Annii:il  General  MMMB* 

SATURDAV,  Fi  iiRUARY  3. 

PlIViilCAL  SOCWTVi  at  J. — Annual  General  Meeting.  KIcctlcn  of  Offiren, 
Coitndl,  ud  HoDOnuy  Memben.— On  Vortex  Motion:  Prof.  O»bome 
Rey(»ldx.-0»  Appmiut  to  UtaHraM  Wavt  ModM:  C  J.  Weodwafd. 
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|(a«Ai.'lMaTin*iOiitat  3  -FIt-t'cc  .iTir!     M-_-<!id ;  J.  A.  Syaondt. 
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iMmaH  iMTmnsK,  at  9,— UmcBttorSpeciniMAaaljnii:  J.  Noraaa 

Locltsfaf* 

VmaatA  IiiiTnn«,at  ti-Chfn>i'io-  of  Ger.i,i^;y :  D.  Howaid. 
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On  /'i./.v, Ai/-,-,i.'ji.  l;  .is.  and  it«  •ccufmica  M  NonMy:  Robert 
cc'i'en'.  e  .M^  s.— <)',  ii.c  spi.r. winged Gmm aftbaGanwAmns^ftnvf 
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MICRO-PHOTOGRAPHS  IN  HISTOLOGY 

NOKMAl  AND  PATH0I06ICAL. 

By  CARL  SEILER,  M.D.,  in  conjunction  with  J.  GIBBONS  HUNT,  M.D.  and 

JOSEPH  G.  RICHARDSON,  M.D. 


PROSPECTUS. 

This  publication  is  intended  to  replace  the  microscope,  so  far  as  is  possible,  for  those  physicians  who  have  neither 
oppoftonitjr  nor  leisore  to  make  dbMwatioiis  wiUi  the  Instnunent  for  tbeiuselvet ;  and  also  to  famiih  mieroMOputs, 

for  comparison,  correct  representations  of  typical  specimens  in  the  domain  of  normal  and  pathological  histology. 

As  these  pictures  are  obtained  directly  from  the  microscopic  objects  by  means  of  photography,  and  printed 
from  the  negative  \ff  a  rdiaUe  mecbanical  process,  ibejr  have  die  great  advantage  of  being  faithful  copies  of  the 

pictures  formed  bv  the  lens,  and  there  is  nothing  produced  thit  is  not  a-rtuil'y  \  isiblc  in  the  in'jtrxiincnt,  thu?  avoiding 
the  diagramatic  character  and  the  subjective  colouring  which  are  so  frequently  found  in  drawings  made  by  means  of 
die  camera  hidda.  In  iact,  the  tUnstnitionB  used  in  the  lectare-rooms  and  found  in  boolcs  are  idealised  so  nrnch  as 
rardy  to  give  an  exact  impression  of  the  specimen  as  it  really  exists. 

The  student  accustomed  to  such  diagrams  is  therefore  often  very  much  disappointed  when,  in  looking  at  the 
specimen  itsdf,  he  sees  at  first  nothing  bat  a  mass  of  filnes  and  granular  material,  in  which,  only  after  careful  study, 
be  discovers  the  outlines  of  cells  that  he  expected  to  see  at  once  sharply  defined. 

In  the  plates  of  this  work,  and  especially  in  those  of  pathological  specimens,  the  same  holds  good  ;  and  the 
stadeat  who  U  not  a  practised  niicrosoo|Mst  must  study  them  carefully,  as  tlie  investigator  studies  tlie  preparation 
itsdf,  hcfiwe  dU7  can  be  thorougUy  nnderstood  and  judgment  passed  upon  them. 

The  process  to  be  used  in  printing  our  plates  ensures  more  sharpness  and  distinctness  than  even  the  ordinary 
silver-print,  and  is  preferable  for  other  reasons. 

The  plan  of  publication  has  been  decided  upon,  after  consultation  with  Drs.  Joseph  Leidy  and  S.  Weir 
Mitchell,  and  other  gentlemen  of  high  standing  in  science  ;  but  it,  as  well  as  thesdection  of  ^cdmens,  is  principally 
due  to  the  judgment  of  Drs.  J.  Gibbons  Hunt  and  Joseph  G.  Richardson. 

The  photographs  are  to  be  careAiUy  prepared  by  myself,  and  will  be  accompanied  Ivf  a  few  pages  of  text  fully 
describing  each  plate,  indicating  the  particular  points  of  interest,  and  showing  the  connection  and  analogy  of  the 
different  specimens.  1  he  text,  prepared  under  the  supervision  of  Doctors  Richardson  and  Hunt,  will  be  strictly 
descriptive  and  explanatory,  dealing  only  in  focts,  and  setting  forth  no  unacknowledged  theories. 

It  is  purposed  to  give  in  each  issue  pictures  of  at  le.ist  one  pathological  and  three  normal  specimens,  to 
illustrate  the  difference  between  healthy  and  diseased  structures.  In  this  way  we  offer  a  clear  insight  into  the  nature 
of  the  pathological  formations  as  rev«ded  by  die  microscope^ 

As  ;ome  of  the  tissues  of  the  human  body  cannot  lie  obtained  fresh  enough  for  microscopic  purpose* 
specimens  from  the  lower  animals  will  be  substituted  when  necessary,  as  is  so  frequently  done  in  histological  studies. 
We  will,  however,  exercise  due  care  to  use  only  the  best  and  roost  typical  examples. 

W'c  shall  dso  see  that  magnifying  power  which  possesses  the  greatest  advantages,  even  if  some  minor  details 
arc  sacrificed. 

The  object  is  not  to  magnify  as  highly  as  possible,  but  to  produce  a  picture  that  will  give  the  dearest  ttainable 
idea  of  tlic  n  itmc  of  the  specimen.  Of  course  the  lower  the  power,  so  that  itbriogs  out  all  desired  features,  ttie 

more  distinct  the  picture. 

Since  this  is  the  first  time  that  a  systematic  publication  of  micro-photographs  has  been  nndcrtahen,  and  I  have 

the  valuable  aid  of  my  associates,  1  feel  at  liberty  to  express  confulcnce  that  the  WOric  cannot  fell  to  beuscfulnot 
only  to  the  general  practitioner,  but  also  to  the  scientific  world  at  large. 

Philadelphia,  April,  1876.  CARL  SEILER. 

The  work  is  issued  in  Numbers,  each  containing  at  least  Four  Plates,  with  descriptive  letterpress  ;  twdvc 
Nmnbers  to  form  a  \'oiumc. 

The  high  sdentific  standing  of  the  medical  gentlemen  connected  with  the  publication  is  sufficient  guarantee 
of  its  vahie  to  the  profession  at  large.  It  is  the  only  publication  of  its  kind.  The  Plates  and  Letterpress  printed  on 
fine  Toned  Paper.  Site  of  the  page,  9X11  inche'^.    I  ach  number  in  a  neat  Cover. 

PRICE  TWO  SHII.I.INGS  AND  SIXPENCE. 
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AUG.  BEL  & 

34,  MAIDEN  LANE, 


CO., 

STRAND. 

Purchasers  of  the  Slock  of  A  and  M.  Zimmcrmann. 

WANTED  to  PURCHASE,  a  Clean  Copy 

of  Arffelander's  STAR  CHARTS (Uranomelria).— Apply,  sUting  price, 
to  J.  E.  G<>»K.  Umhalla  Post  Office,  Punjab,  India. 


STATHAM'S. 
CHEMICAL  AMUSEMENT  CHESTS 


PRIZE  MEDALS  "for  Quality  and  Cheapness."   London,  186),  Paris, 

1867. 

INSTRUCTION    IN    SCIENCE,   AMUSING  EXPERIMENTS 
YOUTH'S  CABINETS,  with  Book  of  Experiment*,  6».,  «r.,  nr. 

STUDENTS'  CABINETS,  sir.,  iir.  W.  4".,      .  «4^.. 
ECONOMIC  LABORATORY,  lov.,  aioi. 

"CHEMICAL  MAGIC,"  Box  of  Materials  and  Directions  lor  50  and  100 

Kxperiments.  post  free.  \t.  »ti.  and  t/.  a4. 
"FIRST  STEPS  IN  CHEMISTRY,    fd.    Illustrated  Cautogue,  One 

Scanp. 

W.  E.  STATHAM,  tiiv.  Strand,  London, 

BRYCE  M.  WRIGHT 

Has  the  honour  of  informing  the  readers  of  Naturu  that  he 
has  just  returned  from  the  Continent  with  a  New  and  Magnift* 
cent  Scries  of 

MINERALS  AND  STONE  IMPLEMENTS, 

Detailed  I^ist  of  which  will  be  sent  upon  application. 
BRYCE  M.  WRIGHT, 

Dealer  in  Minerals,  Fossils.  Shells,  Stone  and  Bronze  Implements,  Ethni' 
graphical  Weapons,  Glass-capped  Boxes,  &c,, 

90,  GREAT  RUSSELL  STREET,  BLOOMSBURY, 
LONDON,  W,C. 


L^ij i.i^uv.  uy  Google 
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T*  GMtalM  Mid  WttiifiBtti 

ORFORD  CASTLB  POS8ILI. 

The  Cuttinit  near  Orfmii  Caitle  in  which  lh>?»e  rare  isA  beiunfiil  Fossili 
tun  tin  n  fiiinil  1  il  i  t  '  i1  in  N*Ti  iii»U»I  ycir,  is  «ill  open,  and  more 
ihaB  twelve  ttoiwuiil  S[>;cimeiM,  all  carefully  delerniined  bjr  Mr.  Chatlc»- 
vwdl,  ha**  bCbO  dictributed  among  th«  Sulifcribrn.  Papen  conuining  the 
Mrtieultnef  Subtcripiion  may  be  obuineii  by  writing  to  Thomas  Floyd, 
Ktq.,  SuMex  HoiMc.  llaward  Road,  South  Nonrood,  S.E  ,  enclosing  aii- 
dreued  eDvelope. 


TO  FOREIGN  BOTANISTS. 

Tobe  ditpatcdof  by  Private  Treaty,  and  itpon  the  BUM>t  re^v-^rmhli-  Tcrint, 
dw  FOREIGN  HBRBAklUM  of  the  late  EDWIN  BKow  N,  kUq  , 
V.G.S.,  F.R.O.S  ,  ftc. ;  eaaibting  of  io,oa>  to  ta,ooo  cpeci'?^  uf  N.iii>ed 
Foreign  Ptanti,  the  gre»ter  part  arran(jrd  afifr  Endlicher*  Grni-ra  I'Unta- 
rum.  It  iocludes,  in  61  ihicW  b^indlei,  pUuls  from  all  ^lari^  of  tlie  world, 
includtne  ihe  i'dantli  nl  ihe  Atlantic  and  other  ooeansi  and  a  complete  »et 


of  Schimpcr's  PUnfi  of  Abyinaia.  In  •ddUion  to  Umm (hM  are  tome  thou- 
lands  of  \:nArra:ii:ed.  Iiut  naned  plantt,  and  lome  to  which  are  attached  the 
collector'^  .'int!  tli^trili'it-r"s  niimber^,  but  without  namr-^.  ^' ko**tiirghV, 
from  the  Ki^t  Ii.Ji^s  :  llr.ilij.i-i'-,  ;r.:i:i  New  Zealan  )  .  .M.ir;iii%',  U-:\:\  I'XiW.  ; 
Gaidnei'ii  from  Urwl ;  Ralph,  fioin  Kombay  ;  fUntx  frotn  the  Altai. 
TteAbfMwiaDplaaanaitieiilariiram  aValiMliW  tut. 
Tb* wfaek Oolactiwi itin  wry  mt  otdtr,  md  oocapteaboat 450  cubic 


Vot  j^tcBi  Jb&f  M9pIf  ^  1^ 


WANTED.— About  the  end  of  March,  in  a 

hndthy  locality  («ea  coast  preferrtdX  ■  LIGHT  SITUATION  m 
JUNIOR  ASSISTANT  in  a  Private  Day  School.  vMi  time  far,  and 
•dp  ia,  tiAthrmni  ial  Studies    KefercMca.    Addnam  H.  T.  17, 

Mildred  S;rr-t,  !lr  .HiV.td.  Vi  rV,»iirc. 


To  STUDENTS  in  GEOLOGY  and  MINE- 

RALO6Y.— A  Relirad  Geological  Survey  wi^hrt  to  dispose  of  «>ine 
iupcrior  Iiutntraent*,  Collections  of  Mineral  >,  iioolci,  &c.  May  be 
aeca  at  3.  AlbaM  WW-m.  Tunih.im  Grcrn,  W. 


ROCK  SECTIONS 
FOR  MICROSCOPICAL  INVESTIGATION 


aov  ft  oav  new  popular  biwocular  microscope. 

HOVrS  STUDF-NTS  MICRflSCOPE,  v, 
HOWS  MICR0,SC0PE  LAMP, 

iNni=;rF.NSAni.E  to  i.kctl'rkrs  on  csoi-OCV. 
How  &  Co.\  Series  of  Geological  Diagrama  for  the  LaMcra,  cauisting  of 
Sections  of  .Strata,  Groups  of  Kouila,  RestontfOMof  BltiMt  AojflHll^  ftc- 

Catalogue  on  Appliealim. 
CatatogUC  of  Lanterns,  Dissolving- View  Apparatus  and  PhotOb  SBto,  New 
Edition,  in  prejuratiori 

JAMES    HOW    &  CO., 

(Late  2,  FtiNler  Kmc), 
 ft  ST.   BRIDE  STRKKT.  L  O  N  D  O  N. 

THE  BEST  FARMERS'  NKWSPAPKkT 

THE    CHAMBER  OF 
AGRICULTURE  JOURNAL 
AND  FARMERS'  CHRONICLE, 

F.dited  by  Joiii*  Algkbnon  CLAaiCE,  Secretary  to  the  Central  CKimbcr 
of  Agriculture, 

Devotes  special  attention  to  the  di»cuv*ioii>  and  pnirrediniT-  <.f  the  Ch.nmf  crs 
of  Agriculture  of  tJicit   l!rii.,iti  (which  m.w  iiiiinli-jr  uiiwjr.l,  ii(  i-., 
acmhcrs).  besides  civi  ii;  .  i;;;iind  pajxTn.  on  i)r,,ctic;d  larming,  :iiid  a.  m.n-s  uf 
intelli)4c:icc  of  I'.titicuUr  >:ilue  to  the  .i^riculiuri-vt. 

The  I^mdon  C'lm,  Sci-l,  H  .p.  Clilc.  and  oili.r  Markets  of  Monday  are 
aptcially  reported  in  this  Journal,  which  di-^pjirhed  the  saakc avcnuig  »« 
M  lO^anaincdelivery  to  country  lubs^riher.  by  the  fir>i  |>o*t  M  iWday 
OMMmniK-    nice  >/.,  or  prepaid,  13/.  a  ye.tr  |«j-.t  free. 

Published  by  W.  PK  KF.KING.  .1,  .\rui  I.I  Sul-ci,  Strand.  W.C 

The  JOURNAL  of  APPLIED  SCIBNCS 

and  RECORD  of  PROGRESS  in  the  INDUSTRIAL  ARTS. 
Monthly,  Price  Fouirpence.    Kditrd  hy  P.  L.  Simmohol 
KENT  &  CO.,  i'ATKK.NOSl  KR  ROW. 
Advertiienent*,  Subscriptions,  .in. I  .ill  (  nminunicatJonj  to  be  addrealod 
to  the  Proi>rietor,  P.  L.  Sl.MMONliS,  30,  Cheapsade,  Loodon.  E.C. 

THE    ENTOMOLOGIST'S  MONTHLY 
MAGAZINE. 

,  nondily,  •«  yigct  Ho,  with  occasonal  Illustratiooi. 
br  J.  W.  DovcLAS,  R.  McLachlam,  K  L.b..  E.  C  Rva.  and 
H  T  Staintom.  FR.S.,  At  s^  "t..  aw 

This  Masaiine  rnn-im.-n.-rd  in  i i:<i4.  coataini  Mandard articlea  aad  wNat 
on  all  Mibjecu  cotinocted  with  Ectomology,  and  especially  on  the  Insects  of 
IM  Bittiah  Iilaa. 

SubaeriMieM-SBi  ShiDfaigs  per  Volume,  patl.fr«a.  The  Tohanei  com- 
merce  with  the  June  number  in  r.i^^  vrnr 

Vo:5.  I  to  V.  (stroDgly  boand  m  .  it.  raay  be  obtained  by  purchasers  of 
the  entire  set  to  date,  at  the  wcrcascu  jwice  of  io».  each  ;  the  luoceediag 
•w*  bad  tcpaiataly  or  together,  at  ■}>  each. 
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C  I  n  lion  of  InMtrt- 


Mr.  J.  C.  STEVENS  will  Sell  by  Auction, 

at  b<s  great  Rooms,  38,  King  Street.  Covent  Garden,  on  FRl  IJ.AY,  9th, 
SATURDAY,  10th,  and  MoNfiAY.  uih  u(  .M.«t.Ii,  1-77.  a<  h.ilf  pMt 
13  o'clock  precisely  ea.;h  rLiy,  hifihlv  ini;.  rui.'  .in  1  rsten\n-c  L!oUc<-iio« 
of  Korei,;n  and  iliitish  1N:>KCTS,  furraea  by  the  Ute  EDM^IK 
KKoWN.  E«a^«f  BmuiMft-TieabdiiriMibeiait  " 
h.s  i:r)i,^h  Hartark,  Cellaetin  of  SbH^ 
Cat(^  Ac. 

~  d«][^  lala  wiD  ba  00  virw  the  d.iy  prior  and  I 
t  at^lncucs  had. 


THE  TELEGRAPHIC  JOURNAL 
ELECTRICAL  REVIEW. 

PnblidMdaa  the  irt  and  isth  of  the  mooth. 

Annum,  post  free  id  Great  Britain,  gt. 

CoKTKKTS  voB  FmnrART  t. 
I.— Prof.  Abd'a  Addrea. 

3.  — Smre  and  Bank   

3  — Thom^<M>  aad  JcakW*  Aataawle  Ctarb&ndar.  (Hmma^) 

4.  — Notes. 

5.  — Uty  Note* True  Pistiliaa  tS 

Globe  Trust  Co.,  nd 
Direct  U.S.  Cible  Cd. 
Prorcedinr.i  of  .Sod«  ' 
PliysicaT  Society. 
Society  of  Tel«^tu^  

7.  — Electrical  ^deneetararcica  Joomlit 

Practical  Method  of  TiatiaK  a  Battery  1 
KiTiri^of  HcatanVokaleGKaiH. 

8 .  — C.'orrc*j>ot)  deoce, 

9.  — Patents. 

Loudon:  HAUGHTON  ft  CO.,  10,  PMeiwcler  XMr. 

To  wh'.ni  .^.l^o  Cotnmtiniratfons  for  the  Editor  may  be  sent 

NORT  H    B  R^ITI  SH    AG  RICULTURIST", 

Is  the  only  Agricultiiral  Journal  in  Scntlaj.  !,  and  circulates  txlenMvely 
amongst  landed  prapnctors,  factors,  faimcrs  f.irm  bAtlifi<,  and  others 
intcrrsted  in  the  management  of  landed  propoty  tliroughout  Scotland  and 
the  Northern  (.'ouniies  uf  England. 

1°he  AGRICULTURIST  hasabeaverycao^erable  circulation  on  the 
Continent  of  Eiiiopa,  America.  Auittalia,  and  the  Cid.Miies. 

The  AGRICUCrURlST  is  publidied  every  Wednesday  aflcmooo  in 
lime  for  the  F.vening  Mails,  and  eoaudia  Rapcwta  «f  nil  tba  principal  Bntiah 
and  Iruh  .Maii-ct.s  of  the  weefc^  baiidia  laligupbk  wyomof  tlwlahaldao 
the  day  of  publication. 

The  Veterinary  PtyntBMt  li  aditcd  by  oite  of  Ibe  lending  Vctenoanar.f 
in  the  country,  and  n  invaluabTe  to  the  breeder  and  feeder  •<  a  guide  to  the 
rearing  of  aiunuiK.  and  their  tre.Tlrnent  when  f.ilh>urin?  under  di-,ensr. 

FuirKcpoit".  .Trr  given  .  f  ll.c  .Slcttlng*  of  the  k.->y.il  AcncuUui.il  Society 
of  England,  the  Koyal  Ajpculturai  Society  of  Ireland,  the  Highland  aad 
Agncnituni  Society  of  SmrtMid.  Ibo  SeMMl  Chamber  of  Agriculture, 
and  all  the  principal  A^calMial  AlHciMiaM  tbronchoiit  Grnt  Britain 
and  ^"^^^Ji^^  nddmiAB 

not  exiht. 

Price  ji£   Bypo«t,j)</.   Annual  .Subcoiptioa^pnyiUi  ia  adwaeCb  t4fc 

Othce. — 377,  High  Street,  Edinburgh. 

Poit-office  Orders  payabia  to  Charie*  Aadanoo.  Jim.,  Unbm^ 
EtTAVLKRED 

On  the  i!it  of  every  .Month,  [  rirr  SIvperce. 

THE  ENTOMOLOGIST: 

AW  ILLUSTKATKI)  joL  KNAf,  OF  URITISH  BNTOMOLOGir. 
Edited  by  Iuiik  T.  CAnatMCTON, 
Wiua  the  aMtslanotat 

FanmicK  Bono,  P.ES.  |    KaEfttucit  Stunr. 

KDWAKt)  .iV  KiTi  It  I.  lanxn  WkOL  F.L.3. 

loifv  A,  r..-.vn.,  Ml)  I    F. 'Ill  cHAKAllWNirK,  M.D. 

During  the  year  1877  it  is  intended  to  publish  an  Epiteae  of  Novellie* 
■ml  Rarcties  which  b«««  occur resl  aim*  ttr>  AIm  fretiaenl  Bioyapliiejl 

Notiee*  accnropanied  by  Photographic  PortraiN.   Many  interesting  artide* 

00  all  branches  ate  pf?miied  by  l-j  I  n,;  Knlomolni;!!!).  There  will  ba 
numerous  Wo.-iiictiti. 

SIMPKIN,  MARSHALL.  &  CO..  Statienan'  Hall  Cowt. 


Ob  the  ist  of  erary  Month,  pr<ee  One  Shmiitg. 

THE  ZOOLOGIST; 

A  MONTHLY  MAGAZINE  OF  NATURAL  HISTORY. 
New  Series.  Edited  by 
J.  E  HAKTiNr,.  F.LS.,  FX  S 
Origiiukl  Articles  by  well-known  Naturalists  ia  every  branch  of  Zoology  : 
Occasona]  Notes  on  the  Habiu  of  Animals:  Notu<:\  of  the  Arrivsl  and 
Departtire  of  Migratory  Rinls  ;  Records  of  Ihe  O^icurrenrt  of  R<re  I'.irds 
in  the  Hnii«h  I.I.mds  ;  01"erv.itiLiii»  on  the  Di»inbiiii..n  jrd  .M  i^citi  in  of 
Hr:ii-h  Krc  .h-«;if  r  Ki»h  ;  Notice,  of  the  C.iptute  off  the  Ht.n^li  CojsIh  oI 
N  evv  or  Kire  M.^r.ne  Fish  ;  Reports  an  1  Notes  from  I.oc3il  Atiuaria  ;  Con* 
tnhulions  10  the  NaMCal  JSmxn  *t  BlUUk  Raplilcf :  Local  Lisu  of 
Itritivh  Lanil  and  Frevh-WBler  Moliiitca,  With  Reoiarlts  on  the  Haunu  and 
H  jhils  of  the  Species  :  nnd  mher  matters  of  g-necil  interest  to  those  who 
i!cli.i;ht  ill  Nuturjl  Hi<tory      Kc(iorts  of  the  Scientific  .Meetings  of  the 
Linnean,  Zoological,  and  Eiiiumvl<<t:i.  al  Scc<et>c;  ;  Reviews  and  NolioHof 
'  History  Books. 

JOHN  VAN  V00RS1,  1,  Patcroosler  R^K 
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THE  AMERICAN  NATURALIST; 

A  Ptfular  JltHstrattd  Monthly  Ala^aunt  0/  iVatural  Hislary 
and  Thmet, 

ANNOUNCEMENT  FOR  1877. 

Thit  jourttnl  of  PopiUr  Natural  Scicnc«  oill  continue  to  be  publuhrtl  by 
Mcurv  H  ■(>   H.  i  iiHT.iN  &  Co.,  RiwMite  ~        _    .  . 
under  the  cdlluriAl  in.in;i^'f.Mn?nt  of  Dr>  A> 
SMiU^nce  o<  cmincni  men  o(  tctenoe. 

Since  January,  tSjA,  the  amount  of  loancr  giwni  ianch  oumScr  hax  been 
incTCA<e<l  over  fonnrr  mlume*.  The  lype(n|>1ii«kl  dreu  ami  i)luMr*tio«t 
M-hich  havr  hcrelofore  ;;ivcn  rharacirr  to  thi»  miir-xrin^,  have  htcn  improved, 
.iiul  11  :^  of  J  ihnrcm^hl'.  p  i;  i  :  ir  hj'.iir-.     >  as  to  iotercM  llie  gencnlreajer 

as  well  as  the  youog  IlJIu^ai1^t.    It  will  r  1  iiiunue  to  t>e  a  journal  of  acience* 
Ifactlc  use  of  soeiict  tc.i  hi  r  , . 


ill  continue  to  be  publiahrtl  by 
iiie  fnM,  CambtMte^  Mat*.. 
8.  PACKABBk  Jan  »  with  thm 


lis  FEATURES  tUR  1877. 
In  1876  the  latter  half  of  Iba  BagaiiiM  wm  Mlillll  nwiMM,  Mil  a 
departmant  of  GaoGRAriivaiul  T*AVRLa<Ued.  TbeDflpMtnaiit  of  Botany 
will  be  edited  a«  formerly,  hy  IVof  ti  L  Goodale.  of  HarvariJ  t}niver»Uy. 
That  of  MuKusc  'PV  will  be  eiliicil  a\  licrriofore,  by  I>r.  R  II.  Ward,  i  toy. 
New  Yock.  ArraDgemenit  have  be-n  nuie  to  report  the  PaoceaoiMCS  of 
SciKNTtFIc  Sr>ciETiE<i  with  great  pramptneu.  A  digcU  of  ih*  GoiiTBWTS 
of  FoitHiGs  SciKMTirn  JoitiixALS  .ind  Transactioss  will  aJin  be  (lyen 
e.\ch  month,  together  with  the  I.ATa-.T  Homk  and  Kokrh.s  .Stir.MTii'ic 
N I  \v  ■.. 

The  attention  of  puUl.shcn  ami  teachers  is  raJIni  to  critical  isoticcs  of 
acjcnrific  booka,  to  which  c-pcitmI  .\itcntion  wil]  he  sivea. 

ARl  lCLES  FOR  VOL  XI.,  1877. 

By  Prafeuon  Asa  Gray,  J.  D.Wbitney.  N  S.  Shaler.  W.  C.  Farlow, 
G.  I.  Goodale,  of  Harrard  University  ;  Profesiurs  <).  C.  Marsh,  A.  F.. 
VerTil',  of  Yale  ColleKe  :  Mr.  A-  Agn\^  z,  Hon  I.<wi«  H  Morgan,  Col. 
riici.c  rc  I.ym.iii,  Mr.  ly.  F.  Pourtalcs  Mr,  S  H.  Scuddcr,  Profesmrs 
K.  D.  Cope,  F.  V.  Hayden,  A.  Hyatt ;  Dn.  Elliott  Coucf,  W.  H.  Dall, 
CC.  Abbot,  Re«i  a  Lockwoed.  j  A.  AUen.  H.  Gillman,  C  C  Parry, 
ft.  E.  C  SieaniS.  O.  T.  Mason,  and  other  leading  naturalists  are  cither  in 
haod  or  promised.  No«e«  from  .ibr.  a  !  w  ill  occiMonailly  be  cootr  butcd  by 
Mr.  AlfMd  W.  Bennett,  the  a>s;meuis.>ic<l  Kngli<h  Uuania 

JVftf. — The  ten  rolumcs  which  have  been  publiihed  form  an  dceanity 


ynaied  and  illtntraied  UUrmrtl  ib—ici»  Wwnl  Hisiary,  invaluable  for 
acbnol,  cnlVgi-.  and  public  Inifwici.    They  oontala  ilaadard  articin  by 

A  Ka!i  i#  r> ma.  Wyin.!ti,  flray.  Whitnev,  l.eidy,  Cope,  Hunt.  DawM'ti, 
N  civh-iry.  .M.iiOi.  Wrrill.  Slo:>c,  GUI,  Cones.  >LiKldcr,  Hagcn,  l>.ill, 
S^Jer, ^ilix»er,  R^^^yay.  Parry,  Caton,  Abbott,  Farlow,  Lockwood,  CnMe, 

Addrat— TRUBNBR  ams  CO,  51^  Lhi|^  Bid,  LoBdoo. 

THE  JOURNAL  OF  BOTANY, 

liRl  l  ISII  AND  FORF.IGN. 

BdtMd  by  Hbnkv  Thimbn,  M  I:  .  K  I.  S..  Uritish  Museum  :  anbMI  by 
S.  le  M.  MooKK,  F.L.S.,  Royal  Herbarium,  Kew. 

Subscription*  for  1877  (11/.  post  free  in  the  United  Klogdoni)  payable  in 
advance  to  the  publisher*,  Meam.  Ranken  and  Co.,  Dniry  House,  St. 
llary-le-Stfand,  Leodon,  W.C,  at  wh«m  nuy  be  obtained  the  volume  for 
iST^dwice  id*.  H.  bouod  indatbXabo  covers  for  the  volume  <pric« 


Now  reaily.  No.  Xllf.  price  ^t.  M.,  at 

THE  JOURNAL  OF  PHILOLOGY. 

Edited  l.y 

W.  C.  Clakk,  M.A..  John  £.  U.  Mayor,  M.A,aBd 
W.  Aum  WaicNT, 


CONTENTS  OF  THE  NUMBER. 
Notes  OB  Virgil.  II.   John  E.  R.  Mayor. 

On  tlie  Agamemnon  of  Aeschylus,  vv.  904-7     B.  H«  KcilMdy. 

I)e  \er^,  Geo.  Ill  400-405.  IJ.  H.  Kennedy. 
Gteek  Lexicography,  II.    John  E.  B.  M-iyor. 

Suggestions  for  Addenda  and  Corrigenda  to  Lidddl  tmA  SMilt  Ltlicon. 

J  E.  Sandys. 

Inha'.ulc  in  Seneca  tie  Otio  ^  \  A-    John  1'.,  B.  Ma)w. 

f'ranncre  Toms.    John  t  B.  Mayor. 

On  tiK  Latin  Negatives  Ne  and  Non.    J.  E.  Nixon. 

A  Immm  in  Aittan-   J.  U  U.  Muwat. 

AltaMll'l  Dialocne  "  On  Philotophy."    I.  Bywalctw 

Notes  on  ltiw:rip(iun«  at  Alexandria.    F.  FicUL 

'I'he  ChriiiiM  c'.;y  <  f  the  Jiii:urthine  War.    H.  W,  Nhllk 

Juvenal.    SaL  xv.  104.    Aithur  Palmer. 

On  some  Misconceptioiuof  Aristotle's  Docuioc on  Causation  aadTeatmam* 
D.  D.  Heath. 

The  Topocraphy  of  the  OCdiptit  Coloneus.    L.  Campbell. 

Note  on  Plaia's  Thoteius,  pp.  14a.  143.    L.  Campbell. 

Ob  two  Greek  Inscriptions  found  at  York.    S.  S.  Lewis. 

AConjeclural  Emendation  of  Colossians  ii.  18.    nwihl  Tulw 

n  <««MM>v  nf  ■•a>«vM>  IU^v»v     Edward  G.  Kinft- 

On  the  Inscnplion  in  Daniel  v.  15.   W.  A.  W. 

Too  Epbetian  InKriptiona.    F.  J.  A.  Hurt. 

On  Creek  Deponent  Verh*  with  Aor.  in  e>^.    R.  Shillclo. 

Sawndatinns  in  Euripides  aiv!  K'.ipliron.    R.  ShilletOL 

IUvcMigation  of  some  Grvrk  \'ci)  s  which  form  or  seem  to  furm  a  Parathelic 
with  U>e^Nejg|Uve^iy»  V^r«^a^«^ 


&  H.KaaBody. 
HACMILtAN  ft  CO,  l^iuta. 


THE    GARDEN  :  A   Weekly  Illustrated 

Jounial  of  Cardcnbc  in  all  iu  Branches.  Founded  and  Omductad  by 
W.  BOBIMSON,  P.L.S.,  Anthor  of  "AlpiM  Flowcn  far  ■mRA 
Oardott,*  ftc 

A  Coloured  riin  ii  mm  iiwril  bIiIi  afj  iwpliM  iif  Tkti 
"  Mr.   RobinsoD't  mImMc  asd  dtlMI  tn 

hag.  loth,  1871. 

The  foUowing  are  some  ol  (ha  aibiccts  regularly  treated  <lf  h  tail 


The  Flower  Garden. 


The  Pnul  GiHb. 

Oanien  Stnicturea. 

Rood  and  Window  Gardeai. 

NoMa  and  Quettiooa. 


Hardy  Flowan. 
Town  Gaffdeaa. 
The  ComervaUry. 

Pul'iir:  GarHeits. 
1  he  Gicti.hou!ie  aa 
The  HooaeboU. 

TkoWiur 


AaM  wd  : 

Professor  Asa  Gray  says  :  "  It  seems  admirably  arliptrd  to  the  want^  and 
tastes  of  gCDtlemeo  who  are  intcr<r*trd  in  niral  nnairs.  lly  w.ch  we  heur  it 
highly  spoken  of:  and  we  think  we  do  a  favour  to  those  of  that  dais  who 
kaMr  it  aotas  yet,  by  catting  attention  to  it " 

Price  6d.  WaeUy.  Spearaen  Copy,  Posl-rrec. 
Terms  i>l  StthscripdiM    BmI  diraet  boa  the  Onc«  in  London,  pott  ftM^ 
payable  k  adv— cb  FurOptYaar.  ab. :  Half  a  Year.  \Ati  Qoaitarara 

VS'^  


PldCB  U.  MOMTIItr. 

MACMILLAN'S  MAGAZINE 
TOR  FEBRUARY,  1877. 
COm-KHTS. 


I.—"  British  and  Foreign  Ship«  of  War. "   By  G  Sh  iw  LelcviB. 
».— "Young  Mii«^ve."    Ky  Mrs.  Oliphanu    tjhapters  IV.— VI. 

3.  — "The  Ox'fvrd  Univer»iiy  Hill."    I!y  Prof  Guldwio  Smith. 

4.  —**  Lord  Spencer."    Hyi.  K.  Kebbcl. 

5.  — "The  Liberal  Association— 'l°he  'Ooo'— of  BinniAgham."   By  Rev. 

Henry  W.  CnMdMy. 

6  — "  Swift's  Love  Story  in  Garanm  Lilmiiwa."  By  Avf.  A.  W.  Wart. 

7  -"Our  Dog  Di." 

8  — "  Hxmony  :  a  Poem  "    I'.y  Mi«s  Ellice  Hopkins. 

9.  —  "Leslie  Slcphen's  Hi^tvry  of   F.nglish  'rhi-Might  "    By  Ja*.  CotlT 
Morison. 

 MACMIl.I.AN  Ksu  CO..  LONDON.  

THE  BREWERS'  GUARDIAN  : 

A  Fortnighllv  Paper  di:%-oted  to  the  Protection  of  Brewers'  Interests, 
LicciLiuic,  Legal,  and  r.iib.)mcntary  Matters 

Rbvicw  or  TiiK  Mai.t  AND  Hop  Tkaiiks:  aad  Wini  and  SriaiT  TBam 

RacoHD. 

The  Official  Organ  of  the  Country  Brewers'  Society. 
(fMadilMu) 
•'Tfe«Bi«*«raaHdha"iiniWiM«iili«l«Mfaipofeveiyi 

Tuesday,  and  b  the  only  jovnuU  oAidaUy  < 

Subtcriptiati,  tit.  id-  per  annum,  post  tmtt  < 
Siagl*  Ccpin.  ir.  each.    Registered  for  tniwa 
Oflices— t.  Bond  Court.  Walbrook. 

THE  JOURNAL 
ANATOMY  AND  PHYSIOLOGY. 

V«l.  XL  Part  It.   J.imijry,  1877.   Cooditcted  by 
O.  M.  HUMHIIKV,  M.D.,  F.R.&, 
ftigilMiirof  An.ilainy  in  thr  I'invcrsily  of  GunWdl*  • 

WM.  TURNER.  M.b., 
lyoftiMf  or  AaaMqr  to  At  UaivBnily  gf  Idinhinih ; 
MICHAKLT08TRR.  M.D.fP.fLS.. 

PiKlector  in  Physiology  in  Trinrty  College,  C-Tml  ndj;.'  ; 
WM.  RUTHhRKORU,  M.D  .  K.R  S  , 
ProfcwjT  of  the  Inslilutcs  of  Medicine  in  the  University  of  Kdioburgh. 


t.— The  Spinal  Nenrous  Systen  of  the  Poipoise  and  Dolpliin.  By  Dr. 

Cunningham.    (Plate  VII  ) 
2  — Notei  of  a  C:ise  ol  U.nible  Aurti.;  Anh.  By  Dr.  W.it .->«.  (  ) 

3.  — On  the  AitMjQ  ol  Van.adium  upon  the  IntnBsic  Ncrvxius  Mcchaaisju  of 

the  Frog's  Heart    By  Prof.  A.  Gaingee^aMl  LcByald  hmmnCk, 

4.  — On  the  Poisanoiu  Activity  of  Vanadiuin  in  Ortho-,  Mela-,  avd  Pyro. 

Vaividic  Acids     By  Leopold  Larmiiih 
J.— On  the  Diflerence  in  the  Poisooous  Atiiviiy  rf  l'K>^iih<  1      in  Urtho  , 

Meta-,  and  Pyro. Phosphoric  Acidi,    By  Frri'.  A    tl.inigee,  John 

Prirstley,  and  Leopold  Lannuth, 
6— On  tbc  Action  of  Pyro-Phosphoric  Acid  on  the  Circulation.    By  Prof. 

A  Gamgee,  J«Im  FHcstley,  and  Laepold  Lannotlv  (PIbm 
jt_(ii...rrv^i>ons  OD  lha  f^ilaltiril  Actim  oT  ChfwuiML  By  Jdu 

I'rieMley. 

t.— Ca.se  of  Cniventricular  or  Tricjrlian  Heart.    By  l>r.  KMtot. 

9.— On  the  ChanseM  in  the  Ciraiblion  which  are  induced  nh<-n  the  Blood 

is  expelled  fr  -m  thr  L-ui'js  by  Ksmirc-i  s  Method.    [!y  H  C.  Brooke 

.md  fc.  ().  Hcpwoxl 
10. — On  the  Kn>ct%  of  Sulrhatc  of  Atropi.i  on  the  Ncrsuu.  Sy>(emui  Fronts. 

By  Dr.  Ringer  and  William  Murrell. 
It. — A  ConlrihiitKiD  to  the  History  ol  Development  uf  the  ObsbM  Kg, 

(Concluded  )   By  E.  A.  Schlfer.  (PUtc*  X.  XI.)  , 
IB.— On  the  Physiology  of  the  DehimncB  of  Ike  Flrilil  of 

Elaterium.    By  Charles  J.  F.  Yule. 

13.  — Note  on  Case  of  Atrophy  of  Right  Hemitphcre  of  CerebmiB, 

CetebeUum.  &c.    By  H.  A.  Chatham  Cray. 

14.  — MoMOBth*  Lobules  and  the  Connective  Tissue  of  tllB  CaaMfi] 

Br  Vnt.  Taraer. 

MACMILLAN  ft  CO..  London. 
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TEXT-UOOKS  Of  SCIENCE, 
la  mull  8vo,  Coloured  Map  and  £00  Woo<lcuts,  price  6$. 

BOTANY,  Structural  and  Physiological.  By 

n.  W.  THOME,  Professor  of  lloUoy.  School  of  Sdeoce  and  Aft, 
CaogwCr^'nMilyJbr  A.^W.  BfWKCTT,  1LA-,  &Sc.,  V.US.,  Lcc- 

London  :  LONRMANS  &  CO. 

PROF  WILLIS'S  WORK  ON  MECHANISM. 
New  ainl  Enl.irceJ  F  Jilion,  in  8vo,  willj  174  Figure*,  price  iSi. 

PRINCIPLES  of  MECHANISM,  designed 

fer  the  Use  of  Siudcai*  in  tlie  UaivetkiiiM,  and  tar  EacinMriag  Siu 
dtauimienlly.  By  IU>BBRT  WILUSTH-A  ,  F.Rir 

;  LONCMAWS  *  CO 


la  iTol.  Evo.  wiiji  1-  I'Uirt  I".  (.'■  Innifrt  I.  including  AnprtrOm'* and  Kirch* 
lioflT'i  Maps,  and       Wt:o<3cii!«,  price  »S/,,  cloih. 

SPECTRUM  ANALYSIS  in  its  Application 

loTcntatrial  Sabstancru  inH  the  rhytical  CoD«tiiut!o«  nf  the  Heavenly 
Vo^Oi  fmijliarly  expUined  by  Pr.  H.  81  kku.kn.  Dirc^rtnr  der  Real- 
•^oll,  I.  O.  Cefogne.  Trantlalcd  from  ibc  Second  German  Edition  by 
Jahb  aad  C*niuaB  Lasseu.  ;  cdiicd.  triih  3tom,  by  Wiu4AM  iI»o> 
cm*,  LL.D.,  D.CL.,  F.ILS. 

LondOB:  LONGMANS  ft  CO. 


SwMd  Thoutaad.  imif,  tMw       5<5Be  Woodcutt,  prica  jif.  6/ 

A  GENERAL  SYSTEM  OP  BOTANY. 

Translated  frnm  the  French  cf  E.  I.R  MaoVT,  MJ>.,  aad J.  ftaCAISNa, 
by  Mrs  HixnKER;  wiih  Additions  by  J.  D.  BoOKBII,  CB.,  F.iLS, 
Ihrcctor  of  the  Royal  Botanic  Ca(deiM,K«w. 

"The  mott  miH|wUwari»e  titaiiie  oT  nmkni  data  ikat  w«  fcave  crer 

ices. " — .^  Iht-nttHm. 

Londun  :  LONGMANS  &  CO. 


Sf:\  -nth  1  ill!  Li  n. 


In  Ihrtr  V. 


1  ,.!' 


i  i  T  Hint,  F.R  S. 

o  Wcodctits,  price  £^  5J. 


,ve  2,iX'" 

ii  '!  ill  Til 


URE  S  DICTIONARY  of  ARTS,  MANU- 

FACTt;RSSii  and  MINBS,  ctmUininK  a  Clear  Expmitinn  of  their 
Principle*  and  Ptaadca.  Saveatk  Edition,  KtrrittcD  and  enljr)(cd. 
Ivhtert  by  RonnrHviiT,  F.R.S..  Kvnar  oT  Miainc  Recwdc  a*- 
(iMed  by  riimeroni  CMNtHHiMn  •nami  III  Sdeaee  aad  litadfaw  wtifc 

Manufactureji 

"The  great  pf>inl  in  a  dictionary  hke  I)r  l  ie"-  is  \i  iiicluile  all  i  it  is 
really  rsrcntial  wtibaul  rmdcring  the  re'uU  t'X>  bulky,  and  cunwijiirntly  too 
CsMly.  lliiii  end,  we  think,  the  ed  lor  and  hi*  »laff  o(  ariMBt  COBWftlMXfl 
have  reached  to  a  very  raiinfactory  degree.  The  Seventh  EdWOT  If  a  hook 
which  no  D  anufacturer.  merchant,  miner, or  tcchnolofiit  ibould  he  withotil." 

*.'  IV.,  SawkmcnUirT.  caaqtlatiaic  all  the  DcpaitDinla  of  the  I>ic- 
liMn^y  to  tha  teglaabu  of  ue  pitaMi  year,  wiU  tw  pHUbbed  ia  the 

auiumiu 

Loatet  LOMGMAlfS  ft  ca 

inTwA-mv  DICTIONARY  or  CHEMISTRY. 
Completa in  y  veil,  medhm  tvo,  prioe/io  lOi.  64. 

A  DICTIONARY  of  CHEMISTRY,  and  the 

Allied  Braeches  cf  other  S.  icnr  >;  ItrN  ^v  W.\tT',   K.RS.,  ai- 

lifted  by  eminent  iTcicntilic  .irnj  I'  .n  i  1  ..I  i  ic.nr  i-.. 

"The  greatest  work  which  Fng  .iai;  yet  produced  on  chemi»«ry— one 
of  ibe  greatest.  iitJeeJ,  which  she  ha<.  produead  HPIM aav  iciantifie Mlbject 
—is  (iouhed  at  lait,  an<l  we  are  able  to  congralmte  Mr.  Watt*  BiaM  »in- 
cerclv  upcn  it*  completion."— f^»r/"f<i/  .Wsut. 

"  The  Engh»h  languam  i*  not  rich  in  lexicons  of  »cience  :  wc  «  uM  pnint 
ideTur       •  •  •    ■•  .... 


iptrn  which  others  might  be  framed    It  certainly 
to  tha  date  of  pabiicatmi.  aad  thaiafan  ibrait,  aa 
flfiha    ' 


to  this  week  as  a  BMtdi 

aahaaala  tha  Mibi*ct 
h  were,  the  Maaeai 

V  Tel,  Vnt.  SafflMwMMT.  biia^g  the  R«»d  eT  Cheadcal  Z>ii 
TC17  down  to  the  year  iItC,  win  be  punJiibed  m  the  autatm. 

London  :  LONGMANS  &  CO. 


GANOrS  PHYSICS  AND  MAIURAL  PHILOSOPHY. 
Ib  emwa  Bvo.,  with  Cohrarad  Plate  aad  464  WoodcuH,  y».  M 

NATURAL  PHILOSOPHY  for  GENERAL 

RBADERSaad  YOUNC;  I'KKSON.S     Tr,ui,bied  .^J  Edited  fiom 
Ganot's  *' Coors  K  cnifniaire  dr  Thyuque  "  (with  the  Autbur't  nanc- 
tioB)  by  E.  Atkins!!-;,   I'h  I),  F.C.S  ,  Profeuor  of  !■  xperim  n'al 
Scicoce,  Stdff  <_Vi]lri:c.    Sccuni]  Kdilion,  wiih  so  pages  of  New  M.ittcr 
•Bda^  New  Wo.ulttit; 
''Ajnod  text  boL>k  of  phytic*  for  the  middle  sod  upper  daues  of  boy»' 
BBd  gm*'  Khoob,  embracing  a  Cmdiar  aocouat  orphyiical  phenamcna 
aad  laws  fcr  the  eeneral  reader.  Toe  subjects  are  llia  jwopatties  tt  natter, 
kydrestatics.  iveuinaticK,  acounics,  heat,  light.  raaaaetfinL  aad  elecnidty ; 
aad  the  treaiBMiit  is  entirely  free  from  raaihemaiicaTlbrnBlB.'*'— A'nikfir. 
Ry  the  «ame  Translator,  uniform,  price  1  m 

GANOT'S    ELEMENTARY  TREATISE 

^PHYSICS.   Seventh  Edition,  revised,  with  4  Plate*  awl  yjS  Weed* 
London :  LONGMANS  &  CO. 


Now  ready. 

TRANSACTIONS  of  the 

SOCIETY  of  LONDON,  Vol.  ix..  Put  to,  ^  . 
viviun  of  the  Hcteroceroui  Lepidoplem  of  the  Faallf 
Atthnr  G.  lUitler,  K.l.  S     With  s  folritireH  Ptalei 
Tu  bt  obliiiied  at  the  Suci'tlv'-'.  UiT.lc  (m.   Hanover  Si]IUIB,V,ltf 

Messm,  Longmaiu',  the  Soacty  s  PubJubers  (PalcriMMtcr  Row,  £>Ci* 

ihmigh  any  BeokieUir. 


ZOOLOGICAL 


The  DEPTHS  of  the  SEA:  an  Account  of 

the  General  Results  of  the  Dredging  Cmiseil  of  H.M.SS  ^r/ift^'if 
and /Vd  a/w  <iurii>g  the  Summers  of  iX'V'-A  j  70.  under  the  sdciic 
direction  □(  Dr.  Car^ienier,  F.k.S.,  J.Ow)ii  i!;riney».  F. R  S  ,  i»;  Dt. 
W>-ville  Thom«)D.  By  C  WYVIULE  THtiMMjN,  LLD.  F  R.5. 
&c  .  Director  of  the  N:ientifi£  Staff  of  the  CAo/fra/rr  Eiplanv  l» 
peditioo.  Second  Edition.  Royal  8vo,  with  oeariy  too  ' 
■Bd  •  Celeand  Maps  aad  Plaai,  price  3W.  M 

Undea  •  MACMILLAN  Am  CO 


CLARENDON  PRESS  PUBLICATIONS. 

By  Professor  WILLIAMSON,  F.R.S. 
CHEMISTRY /or  STUDENTS,  With 

Solutioas.  New  Kditioa.  EstiB  fcap  t*o,  tr.  64, 
"  A  lea  rare  aBample  of  what  a  geeddnaBtary  test-hook  fa  ay  idMi 

oaght  to  he:  the  laagvage  brief,  simple,  exact ;  the  arrangteiMtlapal, 
dereWpiBt  ia  iudd  order  {vinciplet  from  facts,  and  kecpisg  theory  ii.nf 
depeadeal  tipea^oboOTratioo ; »  beoit  Ibai  keeps  the  reaiiia^fAaandsM 

— Examiner. 

By  Prof.  BALFOUR  STEWART,  F.R.S. 
ON  HEAT:    an  Elementary  Tmiiu. 


 tlie  tiaiMiig  toaaad  ptinriptcaaf  L 

the  Seieaee«,  aad  tot  the  rnaneiy  of  the  greater  portioa  of  the  cooMMMf 
requires  onllnary  intelligence  on  the  port  of  the  reader."— .V,<<'.-.W«'. 

By  A.  G.  VERNON  HARCOURT,  F.R.S., 
and  H.  G.  MADAN,  M  A. 

PRACTICAL  CHEMISTRY:  Exer- 

um:s  in.  Part  L  QUALITATIYX  ANALYSIS.  Kcv  Bdid»  Otn 

8vo,  ^t.  id. 

*'  An  invaluable  work  for  tho^c  who  are  beginning  to  learn  pracccally  «■« 
beautiful  science  of  Chemistry." — iitdual  Prtu  and  Circular. 

"  To  the  Duuierous  daises  formed  throughout  the  country  for  the  B"^' 
chenimy— wiihavasiBi  rtfcreace  lo  tha  Sdeace  and  An  aad  ih*  Vb«- 
ai»yiaiaiBalinBi  iw  WiwiglywcQMiBdthiaiildewbiaw.'-  " 


By  Prof.  CLERK  MAXWELL,  F.R.S. 
ELECTRICITY  and  MAGNETISM. 

trait.  tto,£M  lu.td. 

•'Abeok(ba«e«taa]ityof«bUkealyavMlladbyikeiriddiarK>^ 
diiplaycd,  BBd,  if  PMT.  ainmU  iBrf  BOt  abaady  aanad  agfanki  d^ 
ftoal  ef  the  fliyridHa  of  the  pi«*eu  tiawi  this  beek  wonM  triait  nr  Ua. 

i4/i4raurtr>M. 

Oxfortl :  Printed  at  the  Cijirindo.n  Press  ;  anii  P"'*^.'' 
MAC.M1LLAN  a.nd  CO.,  London,  PublishcrttolheUaiWWW^ 

A  FEW  ARTISrslPROOFS 

OF 

THE  PORTRAIT  OF 

SIR  WILLIAM  THOMSON 

(ENGRAVED  ON  STEEL  BY  CHAS.  H.  JEE^S , 

Hare  been  printed  on  India  Paper,  and  ^"^^^^ 
the  Office  of  NA  TURE,  20,  Bedford  Street 
Strand,  W.C. 

PRICE    5s.  EACH, 
OR   THROUGH   ANY  BOOKSBLLER* 
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DIARY  OF  80CIBTIB8. 


LOKSOH 
THURSDAY.  VteMMW  n. 

ROVAL  Socimr.  al  8  TO  -  On  Crodt«ir  Porw!  G.  J.  Steney.  F.R  S  ,  and 
R.  J.  Mos5.-(~>n  I)  c  Sinif'iirf  of  t  Dr  Mclrto^h  -On  a  New 

Form  of  Tangrnluil  I  ;mlin.i  :  Prof.  Casey,  K.  R.S.  Adilitinn  10  the 
Bicircular  Ouaiiic  :  Prof  C«yl«T.  F.R.S.  -On  the  loflueoce  of  Hcighl  lo 
the  Atmot^re  oa  iha  Dinraia  Vwiate  nT  iht  lanV* XwiMbe  nm: 
I.  A.  Brown,  F.R  S.-Oa  Meil  as  a  GctnleUc  ufatn  dlieBalliiiwiiily 
Ippi;.  !:  nr.  Tynd>!I.  F  K  S 

SociKTV  OP  Antiqitaiiiiiv  ai  a  lo    "n  a  I' iliLril  C.incature  on  the  Long 
WrlianKnt :  F.  KreshfieUl.- On  E^^ex  Braiics  :  A.  W.  Fcaaki,  F.R-S. 

Socicrv  OP  Am.  ac  •.•^Qanieal  Section :  SpootancMM 
FactorieaaadShopajC^^  Vmeanl.         ^  „. 

SflWAt.  lutiiiri'iuii.  at  3.— Thcorr  of  Muiie:  Dr.         „  . 

Lommi  ImTiTCTiOH.  at  7.— En«B»li  Hmuf  Tld« :  W.  R.  & 

PRIDAV,  Ft»«rA«v  ay. 
Hbvm.  IinmoTioir«  ■>  s-'J'  Mouiton 

QltMIMTT  MtfPtTW^**-  at  S— Black  Moiilik  :  Dr.  M.  C.  Conke. 

SATVRDAV,  Febhuaky  »4- 
Jtoni.  iMMnVTHMt.  >l  3  —  Freiich  Revolution  and  Eoflilh  Litoatun: 

SUaVDA  y,  Fkbritaby  as- 
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MICRO-PHOTO6RAPHS  IN  HISTOLOGY 

NORMAL  AND  PATHOlOdlCAL. 

.By  CARL  SBILBR,  M.D.,  in  conjunction  with  J.  GIBBONS  HUNT,  ICD.  and 

JOSEPH  G.  RICHARDSON,  M.D. 


PROSPECTUS. 

This  publication  is  intaided  to  replace  the  microscope,  so  far  as  is  possible,  for  those  physicians  who  have  neither 
•pportonity  nor  leboie  to  nuke  ebsemtioas  widi  die  instmment  for  dienselves ;  and  abo  to  fiiniish  micioseopists, 

toK  comparison,  correct  representations  of  typical  specimens  in  the  domain  of  normal  and  pathological  histolog>'. 

As  these  pictuxci  aie  obtained  directly  from  the  microscopic  objects  by  means  of  photography,  and  printed 
from  the  negative  by  ft  TcGable  meduuakal  pracess,  they  have  die  great  advtatage  of  beinc  fiuthful  copies  of  the 
pictures  formed  by  the  4ens,  and  there  is  nothing  produced  that  is  not  actual^  viatUe  in  the  instrument,  thus  avoiding 
the  diagramatic  character  and  the  subjective  colouring  which  are  SO  freqoendy  fbond  in  drawings  made  by  means  of 
the  camera  lucida.  In  fact,  the  illustrations  used  in  the  lectnie-raoms  and  found  in  books  are  idealised  so  much  at 
rarely  to  give  an  euct  imprcsrion  of  the  specimen  as  it  really  exists. 

The  student  accustomed  to  such  diagrams  is  therefore  often  very  much  disappointed  when,  in  looking  at  the 
specimen  itself,  he  sees  at  first  nothing  but  a  mass  of  fibres  and  granular  material,  in  which,  only  after  careful  s*ud}-, 
he  disoovera  the  outlines  of  cells  that  he  expected  to  see  at  once  sharply  defined. 

In  the  plates  of  this  work,  and  especially  in  those  of  patholof,'ical  specimens,  the  same  holds  good  ;  and  the 
student  who  is  not  a  practised  microscopist  must  study  them  carefully,  as  the  investigator  studies  the  preparation 
itself,  before  they  can  be  thoroughly  understood  and  judgment  passed  opon  them. 

The  process  to  be  used  in  printing  our  platos  eosures  moie  sharpoess  Mid  distinctocss  than  even  the  ordinary 
silver-print,  and  is  preferable  for  other  reasons. 

The  plan  of  publication  has  been  decided  upon,  after  consultation  with  Dis.  Joseph  Lebly  and  S.  Weir 

Mitchell,  and  other  ^'cntlemen  of  high  standing  in  science  ;  but  it,  as  well  as  the  Selection  of  SpCCtinenS,  js  principally 
due  to  the  judgment  of  Drs.  J.  Gibbons  Hunt  and  Joseph  G.  Richardson. 

The  photographs  are  to  be  carefully  prepared  by  myself,  and  wQl  be  accompanied  by  a  few  pages  of  text  fidly 
describing  each  plate,  indicating  the  particular  points  of  interest,  and  showing  the  connection  and  analogy  of  the 
diflierent  specimens.  The  text,  prepared  under  the  supervision  of  Doctors  Richardson  and  Hunt,  wtU  be  strictly 
descriptive  and  explanatory,  dealing  only  in  facts,  and  setting  forth  no  unacknowledged  theories. 

It  is  purposed  to  give  in  each  issue  pictures  of  at  least  one  pathological  and  three  normal  specimens,  to 
illustrate  the  difference  between  healthy  and  diseased  structures.  In  this  way  we  ofEer  a  clear  insight  into  the  nature 
of  the  pathological  formations  as  revealed  by  the  microscope. 

As  some  of  the  tissues  of  the  human  body  cannot  be  obtained  firesh  enough  for  microscopic  purposes 
specimens  from  the  lower  animals  will  be  substituted  when  necessary,  as  is  so  frequently  done  in  histological  studies. 
We  will,  however,  exercise  due  care  to  use  only  the  best  and  most  typical  examples. 

We  shall  1^  see  that  magnilying  power  which  poisesiea  the  greatest  advantages,  even  if  some  ndnor  details 
•le  sacrificed. 

The  object  is  not  to  magnify  as  highly  as  possible,  but  to  produce  a  picture  that  will  give  the  deaiest  ttainable 
idea  of  die  nature  of  the  specimen.  Of  coarse  the  lower  the  power,  so  that  it  brings  ont  all  desired  features,  the 
more  distinct  the  picture. 

Since  this  is  the  first  time  that  a  systematic  publication  of  micro-photographs  has  been  undertaken,  and  I  have 
the  valaaUe  aid  of  my  associates,  I  fed  at  liberty  to  eupceis  confidence  that  the  woric  cannot  fiul  to  be  nseful  not 
only  to  the  general  practitioner,  but  abO  tO  the  Sdentific  WMld  at  laige. 

Philadelphia,  AprU,  1876.    CARL  SEILER. 

The  work  is  issued  in  Nomhei^  each  containing  at  least  Four  Plates^  with  descripdve  letterprasi ;  twehre 

Numbers  to  form  a  Volume. 

The  high  scientific  standing  of  the  medical  gentlemen  connected  with  the  publication  is  sufficient  guarantee 
of  its  value  to  the  profession  at  luge.  It  is  the  only  publication  of  its  land.  The  Plates  and  Letterpress  printed  on 
fine  Toned  Paper.  Sise  of  the  page,  9  X  11  indwi.  £adi  number  in  a  neat  Cover. 
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(All  Righu  are  Reterrad 

SUBSCRIPTIONS  TO  "NATURE," 

Yearlj     I&r.  6d. 

Half-yearly    9/. 

Quarterlj   5/. 

Pott  Frit. 

P.0.0.  payable  to  MACMILLAN  &  CO., 
OrriCE:  29,  BEDFORD  STREET,  STRAND,  W.C 
Sfttimen  Numbtr  tent  on  rettipt  of  Stamps  for 

THE    ROYAL    AQUARIUM,  WEST- 
MINSTER. 

AU  the  Tanlcs  are  now  coraplele.  Latett  Airivali  >-Thrce  Mooster 
AUigatoit  from  the  Misaiuippi  ;  Aoglcr,  or  Deril-finh :  Thirty  Octopodf, 
fltc 

The  FUh  arc  (cd  after  the  AfletaDcn  ConoerL 
Admiaim  DaQy.  ONE  SHILLING. 


QUEENWOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

Sound  General  Education  Tor  Boys. 

Special  atlention  to  Science,  luiniculiuly  to  Chemistry,  both  theoretical 
and  praciicaL 

Reference*  to  Dr.  Debut.  F.R  S.  :  Dr.  Fraultliud.  F.R.S.  :  Dr.  Rmcoc. 
KR.S. !  Dr.  Angii*  Smith.  P.R.S.  ;  Dr,  Tyodall.  KR  S.  ;  Dr.  Voelcker 
r.R-S.  ;  Dr.  Wiirumiin.  F.R.S. 

 C.  WILI.MORE,  Principal. 

ZOOLOGICAL  SPECIMENS  WANTED. 

—DEALERS  in  Zoological  Specimens,  and  CURATORS  of  Museums, 
having  Duplicates  for  sale,  arc  requested  to  coiamunicate  at  oocc  »ilh 
Prof.  Lanltestcr.  University  College,  London,  if  thejr  are  able  to  suppiv 
any  of  the  following  desiderata  (spint  specimens  or  skeletons),  for  whicK 
cash  is  nflered  : - Sphetiodon  (Haitrru),  Proteus  (3),  Amphiuma  (.>), 
Cryptobranchus  Japoniot*.  Lepidt-Airen  (South  American),  Ceratodus 
(i\  Polyptcrws  (a!,  Sterlet  fu),  Callorhynchus  (Chiroxroad)  —Nauli!u» 
pompilius  (animal),  Pneumodcrmon,  Lingu'a  (so),  Gsleodei,  laive  Chilo- 
oidic  in  spini,  KcJiious  («>  specimens  of  one  of  tbe  larger  European 
species  in  spirit  or  dned).  The  numerals  indicate  the  numb«  o4 
apccimens  wanted.  Zoologists,  whether  in  Englaad  or  on  the  Conti- 
nent, who  ran  furnish  the  advertiser  with  the  address  of  dealers,  or  who 
can  bring  the  above  list  under  the  notice  of  dealers  and  miueum-cura- 
ton,  will  greatly  oblige  by  so  doing. 

ROYAL  AGRICULTURAL  SOCIETY  OF 
ENGLAND. 

AGRICULTURAL  EDUCATION. 
The  EXAMINATION  of  Cjsncidales  <or  the  Society's  PRIZE  aoil 
CERTIFICATES  will  lakt  place  in  tbe  week  conuncnong  TUESDAY. 
April  17,  1B77. 

Copies  of  the  Form  of  Entry,  which  is  required  to  be  seal  in  by  April  1, 
1877,  may  be  had  on  api-licatioo  to 

H.  M.  JENKINS,  Secretary. 

ij,  Han6ver  Square,  London.  W. 

To  STUDENTS  in  GEOLOGY  and  MINE. 

RALOCV. — A  Retired  Geological  Surveyor  wi>bes  to  dispose  of  some 
superior  Instruments,  Collections  of  Minerals,  Books,  fltc.  May  be 
»eeii  St  3,  Alb-rt  Villas,  Tiimham  Green,  W. 


MICROSCOPIC  OBJECTS 

Of  the  highest  aiuinable  perfection,  illus«raiiu|  Aiiaiu«u>.  Physio'oer, 
Botany,  Entomology,  and  every  branch  of  Microscopical  Seience  J  D. 
MOlIers  hew  Typen  Plates  and  Objects.  Nobcr 's  Lines.  All  materials 
and  requisites  for  mountinif.  Unequalled  Student's  Microkcope,  wiih  kng- 
l«sh  i-inch  and  J-inch objectives.  Five  Guineas.  Caialosue.  New  Kd.tion,  187*, 
gratis  aivd  post  free,  and  Objects  delis  eied  in  U.S  A  and  British  Colonies. 
EDMUND  WHEELER,  48^,  Tollington  Roa.1,  Holloway,  London.  N. 

CHEMICAL  AND  PHYSICAL' "APPARATUST 

MEDICAL  COILS,  &c. 

SiU  of  Apparatus  as  required  by  the  Government  Schools,  and  acconlinc 
to  Profeasor  Valentin's  "Book   of  Chemisiry,"   Profeisor  Attficldi 
Alaiiual  of  ChemistT)',*'  *c.,  always  in  Stock. 

AUG.   BEL  &  CO., 

34,   MAIDEN   LANE,  STRAND. 

Purchaser*  of  the  Stock  of  A.  and  M.  ^Cinunennann. 


SPECTRO- 


THE   NEW  HALF-PRISM 
SCOPE. 

Mr.  HILGER  his,  under  Mr.  Chriilie'i  instruotions,  con.ttrucled  two 
formi  of  ihit  new  SpcclroKope  to  which  he  would  invite  particular  atten 
Uon— 

I.  The  HALF- PR  ISM  POCKET  SPECTROSCOPE  (a  Direct  Vi,ion). 
in  which  either  one  or  two  h.ilf  prisin-.  cm  be  usrd  at  pleasure,  g"  in«  a  dli- 
persion  of  four  or  lilleen  prisms  of  60".    The  viewing  lelevcopc  h    j  tn.^ 
nifyine  power  of  ttn,  and  the  insinimeiit  separates  iTie  bodium  line-  aVoul 
cnt  deirrte. 

J.  The  HALF.PRISM  MINIATURE  SPECIROSCOPE  (»  Direct 
Vision),  with  either  one  or  two  half-pnsm',  givi.  g  a  diipetiion  of  ten  or  one 
hundred  pritm«  of  60°.  In  this  form  tbe  eye  takts  the  plate  ol  ihe  viewing 
telescope,  and  the  Spectroscope  is  only  four  inches  lone.  With  the  laaer 
power  of  one  halfprtim  the  sodium  lines  are  distinctly  divided,  whilst  with 
the  two  half-prisms  they  are  separated  two-thirds  of  a  degree. 

In  bom  forms  the  prisms  are  moved  autamaiically  by  a  micrometer  icrcw, 
BO  motion  of  the  viewing  telescope  Uing  necessary,  and  a  bright  line  in  the 
field  of  view  allows  of  accurate  measurement  of  the  positions  of  the  lines. 
In  consequence  of  tbe  small  bss  of  light  by  absorption  in  the  glass,  tbe 
speOra  are  reroarkably  bright 

Largei  and  more  powerful  Spectroscopes  on  this  new  priitc^ple  will  Ik  oiad* 
to  order. 

ADAM  HILGER, 

SCIENTIFIC    I.VSTRirMENT  MAKER, 
iga,  Tottenham  Court  Koad,  W. 

STONE  IMPLEMENTS.  " 

MR.  BRVCE  M.  WRIGHT  has  for  sale  a  Ma,jnificent  Collectionof 

STONE  IMPLEMENTS, 

Which  will  shortly  b«  on  vieu- 
DttaiUd  Calalofiut  unl  em  afflitation 

BRYCE  M.  WRIGHT, 

F.R.G.S..  F.R.  Hist  S.,  ftc, 
MINERALOGIST.  GEOLOGIST,  AND  CONCHOI.nCIST 

90,  GREAT  RUSSELL  STRtET,  BLOOMSBURY. 
LONDON,  W.C. 
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SUNDAY   LECTURE   SOCIETY,— LEC- 

TUKES  at  ST  (.KoKGE  S  HALL.  LANGHAM  PLACR.  each 
SUNDAV  AFTtR.NOO.N.  at  Four  prwriiwly.— SundiT,  March  4.— 
Prof  W.  K.  t"i  irro»i.,  M  A  (Canul.  ).  K.R.S.,  on  "Tht  Bmuuis  of 
MtvraN  th  Rclig  on.' —M»tnl)rr»'  Annual  !jiib»criplian,  j^>-  Payment 
at  tht  D;»r— Un«  V'nny,  iuipcnea,  and  (Renervad  Seals)  One  ShUliag, 


ROYAL  POLYTECHNIC  and  BERNER8 

COLLEGE  la  conjunction.— Thr  Ijboriloticj  an  I  Cbv^rufiu.  fnr 
Private  and  Clao  Siui]^  arc  Open  e»<-ry  D.iy  and  I  it   14     *  .  iilc 
men  prepared  for  MauicttUUoat  Woolwtcb.  and  the 
BiMKd*..  F«M  ■admM,--A|vly  to  9t^  Oabmu,  at  Mm  KtyiU 


BOTANY,  ZOOLOOY.  and  QBOLOOY.— 

B.A.  and  MOOBRATOItia  NATURAL  SCIKMCBjMte  1M«» 
■itr,  coaches  ia  akove-'Addio*  H.  M.  DixoM,  91,  ChipMir 

Baytwaicr. 


MICROSCOPE  for  SALE.— By  Powell  and 

I^abad,  in  pctfcci  tomlii.  n  Vu^r.  iwerty  ;2ulnras  ;  con  ,s/  A).!  !y, 
b^Ml^in  the  first  iiiit.i4>Le,  to  ZitTA,  »S,  Weymouth  Street,  Poitland 


FOR    SALE.— THE    COLLECTION  OF 

BRITISH  SHELLS  m.iHe  by  the  bte  WM  WHITE  WALPOLE, 
ConlJimnff  over  f.,<:co  SPECIMENS,  s.11  in  eiccllrrt  ,  ir  iiion,  and 
CompriMi  g  ,ilm-s(  all  the  «pccic(  ani]  \  victim  nii  n  ;  n.  ;  m  Jeffrey '» 
.^"*''"'''Sy  "  Alio  a  fine  Colltriii.i,  of  I  NioNID.V.  frLiii 
nraMMW,  Africa,  America  (North  and  S<«ith),  .m  J  AubtiJia.  1  he 
UMMMBf  may  W  srcQ  any  week  Hay  frcm  10  am.  to  i  r  M.  o'clock. 
■t41*>MI  Maill. 


ROCK  SECTIONS 
FOR    MICROSCOPICAL  INVESTIGATION. 

Igneom,  .Metamorphic,  and  Sedimentary, 
HOW  ft  CO.'S  NEW  rul'ULAK  KINOCULAR  MICROSGOPJB, 

HOWS  Sl  UDEN  1  .S  MICROSCOPE,  jCj  it. 
HOWS  MICROSCOPE  LAllfV 
INDISILNSABI.K  TO  LECTURJtSS  ON  CKOIOGY. 
Uaw  ft  Co.'i  Seric»  of  ( «ol<wical  Dtat>«m*  for  the  Lantern,  comditinz  of 
t  of  btraia.  Groups  of  Ko«»il«,  Rcrtoraliam  of  Extinct  Animals  &c 
Catalogue  00  Application. 
'  DjaoI«iiic-VicwAK>aratiu  and  PhMo.  SUdt*.  New 


JAMBS  HOW  ft  CO.. 
(LMe  a,  Hortcr  I«iM), 
i,  ST.  BRIPE  STKKKT.  LONDON. 


TO  MINERALOGISTS. 

THOS.  D.  RUSSELL 

lias  no .V  tin  a  brgo  number  of  select  Min  rals,  con- 

siitinj;  of  ra  viic  ,  Muors,  Quartz  varictits,  Chalcedony,  Agates, 
Opals,  FLN[i.irs,  (iamets,  Kpidote,  Ztoli'M,  Manganitc,  t  «Mi- 
Itnic,  CenisMtc,  Pyn.mfirphitc,  Spcciibi  Iron,  LiiDonite, 
Gocthite,  .\I.irca.itc,  (/upriic,  &c  The  Mioeral*  are  about  li 
to  2  iiilIics  .Mjuate,  and  are  offered  for  sal«  tit  6r.  to  or.  per 
dozen  pecimens.  Parceh  sent  lor  selection  to  kaown  or 
up]).-<>v(ja  applicants.  Catalogue  of  CoUectiaw  of  FOMili 
Miaoscopic  Objects,  Cnutaoca,  &c.,  poct-fiee.  ' 
THOMAS  D.  RUSSELL 
48.  E8SKX  STMCT,  STRAMPb  W.C 

orpord*?SS¥lS''1possils. 

The  Cuttme  near  Orford  CaMie  in  whiet  ihc»e  rare  and  beaotiAll  pAUilt 
r.jve  ' ^''.tnd-  as  ud»erti*ed  in  Nati  «k  U,t  year,  ii.  sUII  open,  and  man 


tfun  twelve  thoiuand  Spcdm^n.,  all  carcful  y  .Ic-icrm.ncd  hy  Mr.  Charl«. 
*?Ir'i'***JS-?."'*."'^*'**  ^moiisthc  Sii!.striUr-  l'.;,.;r,  ,  otiUiuing  the 
pmiailanarSiilMCnpiwa  may  be  obtained  by  wrumg  to  Thoma*  Kt^vB. 

d^'s^sSr^*^  *^    »i«w«4rs.B..  «ip««  aS: 

CONCHOLOGY    and    GEOLOGY.  —  Mr. 

DAMON,  of  WcjrmoMih,  tupplia  hmm/,/  Lnr!rt!i>n%  <»1»o  Single  Spe- 
»™Sl?lSS"?iSVt  Studeatl.  and  Amit.-.m. 

World  SHfeLLS.— A  tiock  of  great  eaaui  iiom  all  pam  of  the 

L'.tii  ? i'^?  SHELI.S.-Nt  uly  all  the  known  Specie*. 
B^L       .   1,  ■        ';•  fwin^"  «»•  '■"t!'-ii  aii  !  Kun.peax    CoIIc-iiou.^  of 
*  M  .M't-t  l^'L'  '~  S,*.a,.ens         and  ,.p»ard.. 

L-,  .i'l-  r   !  <^o"n":'-'.iiiK  ai  100  .Siictiiaenv 

WINi  KALh,  iilmt...iu.K  inc  ri.>..-»l  Sl,  jaiirt<,l  the  Globe  and  reCMt 

Ed.M«^')"*''''~  Sl*™"«^».4"-  (lixhibiiediathcSolUiteaifa^ 
UW».  An  aWdiiwiCUaloKiK  lent  free.  I 


Me  bit  Slortfott. 


Im[»iri4r.t  and  Ett>-niire  Cnllectio.T  of  Iiiiecis. 

Mr.  I.  C.  STEVhNS  will  Sell  by  Auction, 

S'.fi'.K^'  RoouM,  3»,  Kinj  >;ir«t  C3veiitGanim.on  FRIDAY.  91k. 
SATURDAY,  loth,  and  MoNDAV.  lath  of  March,  1877,  at  half-pas 
13  rdock  precisely  each  day,  htghlv  imporUnt  and  ««teo5>%c  C^iUcctJoi 
?f«Jl?^\«"  INSECTS,  foraMd  hy  the  Uie  EOA'l.V 

h<-  BntiUnSUEari*,  CMecliM  «r  abik  KtST^kSTrimi 
Caua,  ftc 

KaAftqi'kaabwiabeM  virw  the  '    1    11  mlmiAu  nf  lali.  Ml 

.   Caljlaguci  hid. 


THE  TELEGRAPHIC  JOURNAL 

ELECTRICAL  REVIEW. 

PaMiihadaB  tba  in  and  i<,th  L<r  tiir  nicnh.  i>ri<-e «./. ; 

Annum,  pctf  t  free  m  Great  Britain,  gi. 

CoHTairrt  m  Makh  i. 
t,'— Amaleamatioa  r.  Indcptotact. 
a.— Roval  CommiaiiM  on  KaBaar  Acddai 
J.— Kulter'i  Meremrjr  Bidwo«leBattenr. 

4,  — Notei. 

5. — City  Note«>- 

Anslo  Fricnaship  for  tfaa  Dbatf  Co. 

Hrjopcr'j  Irlesraph  COl 
We-itrn  .111  1  firuiliail  Co.,  tttt 
— Proceedings  of  SocietiM^' 

.Society  of  Telcgnvh  Bniif  Wl 
R'jyal  Society. 
Physical  Sodety. 
8.- Patents. 

9-— Conctpoodence,  &c. 

Londoa:  HAUGHTON      to,  10,  IVa  riiOster  Row, 
To  whom  alio  Communic»t  i  n>  for  the  Editor  may  be  %rat. 

I'ui  r   ti  Monthly 

MACMILLAN'S  MAGAZINE 

TOR  MARCH,  1877. 

CONTENTS. 

«. — "tliai!iv  Kingilcy." 

».— "  V  wing  Mu«KTave.-   By  Mff.  Oliphaal.   Chaotets  Yll.—I X. 
3.-  -JoMyl  riend*"    By  UeocM  MacdtMakL 

4-~    "est  Indian  Memories:  Xho  t  M»tr  AllWiBtt  aod  Hm  'Boiliac 
Lake,  "    ByW.  CiffMdPklgnm. 

5  -■'  A  Word  Merc  About  ika  flmkhMtel  Bai^**  By  PnC  CtUak 

."^inith 

6  I  tenth  Novel-  and  French  Life."   By  H.  dc  l.f«««i-« 

7  — CiniM.uitinoj-.lc  ;  t\  ."-kcich  durinc  the  Cooferroee.** 

Hc"  r)r  K.nn;  bccimc  .1  IXmcer."    By  H.  S.  Edwart!<. 
9- —  '  \  M.jthcr'>  Heart.  ' 

10.— '•  ()v.ccis  O-illcgc  and  Mr.  I.u»t.-   By  EdwaiJ  A.  Freeaian.  D.CL. 
I  I  I)  • 
 MAC.MILLAN  awd  CO..  LOWDOK.   

The  JOURNAL  of  APPLIED  SCIENCE 

•ad  RECORD  of  PROGRESS  in  the  INDUSTRIAL  ARTS. 

KENT  ft  COTPATSRNOSntll  M»W. 
Ad»WllWBHWl,  SuhacripUOM,  and  all  CdfUBiutieujoni  to  be  addrcaid 
•o  tha  Pnpriator,  P.  L.  SiMMONUS.  19.  Chei^wMle.  Umdoo.  K.C 


liONTIiI«y 


THB  ENTOMOLOGIST'S 
MAGAZINE. 

Plica  Siapence.  monthly,  14  pages  tvo,  with  ~-''-*v^f '  'ffnitmiiat 
Cooducted  by  J.  W.  I>ouclas,  R.  McLacmlam,  F.Lh.,  E.  C  Rv».  md 
H.  T.  Staihtox.  F.R.S.,  ftc.  «>a 
This  Hagazioc,  oonmenced  ia  1864,  oontaiaa  itandArd  articles  and  mm 
00  all  nibjecu  connected  with  Katoooiogy,  and  oipeciallr  co  the  laa^M  ^ 
the  Britiah  Isles.  »—  — 

Subeoiplioa-Siji  Shlffingi  pat  Vohune,  post-free  The  rohuBM  ooo- 
Bencc  with  the  June  number  in  aach  year. 

Vol*.  I.  to  V.  (stTongly  bound  in  d(Hh)  may  be  oUained  by  piirrhaii  1 1  e( 
laa  anure  set  to  date,  at  the  increased  price  ol  lot.  Wch;  MtMaaad^ 
VOll.  aiay  be  had  ^paraLtcly  or  together,  at  71.  aach.  ^^^m^m^^ 
Loodoa :  JOHN  VAN  VOORST.  1,  J 
N.B.-Coa«kaiiaw,  fte.  ilMNld  b.  iM  « 
•ddraaa.  

THB  B  E  S  1    FAR  M  E  K  S'  NEWSPAPES. 

THE    CHAMBER  OF 
AGRICULTURE  JOURNAL 

AND    FARMIkS"  CHKUiMCIi:. 
Edited  by  JoMK  AtcaaKoN  Cla«ke,  Secretary  to  the  Central  Chamtfi 
of  Agrictdnmi, 

Uevoies  special  »itenti<m  to  the  di.cuwaons  anJ  pTo-cc<liu»>  of  th«  CKunber^ 
of  AcTicultiire  uf  Grr.u  Ttniain  (nMi  |i  nna-  rjum'ier  ttpwatda  of  iLaao 
intaii.ci-),  >if  .ide^  |>:n,n^' oriijiii.il  p..;,,-. .  ,,,1  i„  cii.  .-.I  fjiMafc  and  «  auaiiof 
intelligence  of  particular  value  to  the  aKriculturisl. 

Th«„UiiJott<ira,Seed.  iloft  Caute  other  Maritct.  .  f  MunJij  ..  . 
»pw:»Uy  nportod  hi  thta  Joaiial,  »lueh  it  dcHMttiiea  the  »uae  evcauu;  w 
aa  »  «W«»  dehwy  to  coiininr  aubacnban  by  the  fim  poM  on  T^oto 
aaiMOf.  Pnce  yl.,  or  prepaid,  IV.  a  ytar  pan.  frea.  — 

PoWi«hed  by  W.  PICKERINC.  tt,  Aiwtdd  Stmt,  atand.  W  C 
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Ob  ikt  M  of  OTMf 

THE  ENTOMOLOGIST 

AN  ILLUSTRATtD  JOURNAt  OF  BRITISH  ENTOMOLOCV. 
F.ditn!  by  loHN  T.  CAktiNotoN, 
Wkh  Um  aicUUDcc  oi 
FREomcK  BoKO^  F.Z.S.  I    FuAiiiricK  Smith. 

BswABB  A  FmiL  I   JL  JsMMu  Wkik.  F.L.S. 

foMjf  A.  Pewn,  M.S.  I    r.  ^i-chanak  Wiiitk,  M.D. 

ItiruiK  th*  year  ^t^^  it  \s  intended  to  puSli^h  an  Kpitome  of  Noveltici 
and^R&relie^  u  I  '  ii  li.nc  Li-.i;i;r.  cJ  »iiicc  1373  A  vj  frecjuciil  Biognipliicjl 
Notice*  KConipaaieU  by  Pboioeraphtc  Portraits  Many  lourettinit  arfcJai 
M  all  taMNiiM  an  FfDWNdlqr  Indi^  ■^■■■hdiiu.  Tkm  wtti  b« 
«M  Wowlcub. 

SIMPKIN,  MARSHALL,  ft  CO  .  Stat;ni,et^'  Hall  Cam. 

On  l!.e  i-'t  u:  every  .Montli,  Jtr  CC  *-)nc  ShtlilllJS. 

THE  ZOOLOGIST; 

A  MONTHLY  MAGAZINE  OK  NATURAL  MISTORV. 
New  Send,  EUited  by 
J.  E  Hahting.  E.LS,  KZS 
Ori^itiAl  Attictc*  by  well-knowa  NatunlUtt  in  every  branch  of  Zoology  : 
Occanorul  Noto  oo  the  Habits  of  Animala  :  Notices  of  the  Arrival  and 
Departure  of  Migratory  Birilt ;  Rc«oriU  cS  (he  Occurrence  of  Rare  llird* 
M  U«  BrUbh  \iUnA\  ;  OUervationi  oo  the  Ditlribution  and  BfiKntion  of 
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"Takin;;  llie  hymn.  'O  all  ye  wofLs  of  tlic  Lonl.'  a*  the  motive  of  hit 
1>Ook,  the  Ciuil*ir  lijiA  culled  Irotn  tlte  wliu.e  raii^e  of  sjcn'.c  jrul  :i  t:!.'.* 
htitlory  such  (..let t  a>  ill u.sir.ite  the  power  and  oxdem  a"d  giwdoc-*  irf  1*' 
Creator.    It  u  a  happy  idea,  very  Well  cairicd  uui." — Ckunk  BniUir, 

"A  book  marked  Dy  great  beauty  and  Mmpltoiy  of  Myle,  a>  **"** 
KtentiAc  accuracy.  Such  inoks  rauc  aikd  ennoble  the  Diimi  <  '  t(<r  rn-xi- 
by  familiariuni:  it  with  the  mondcrtof  the  earth  and  hc.ixii',  .iti.  iair^io( 
hit  vhole  tpnit  with  the  glory  of  the  Architect  by  whoae  ALauKUly*<)n 
they  were  c..l  cd  iiMo exialeace."-  Quarttrh  Ktvftw. 

''Unco  tlic  inoeicliariniiig  bookaiif  kaltiiid  that  welweaawaHlinl^ 
II1C  iWroiioinical  chapters  arr  model*  ia  dwir  tray  i  Aoi 
and  eitremcly  inlellii;i!>I<:  to  priwaatalM  katPB  MM  aoi 
\a%"--Lilrrar]i  Chunkmam. 

JOHMMURBAr. 

The  DEPTHS  of  the  SEA  :  an  Account  of 

the  General  Roniti  tif  the  Urcdguig  Cxuivci.  ol  H  M  SS  /.i/*'"^ 
and  /Vrm/rw.-  liunng  the  Summers  of  i.^^t-<*>-7o,  under  the  Kicn^ 
direction  of  Dr.  Carpeaur,  F  K..S.,  J  Gwyn  Jeffrey!.,  F,  K  S  ,  »nJ  ^• 
Wyvdie  n»om»on.  liy  C.  WYVII.CE  THtiMSON,  LL  0  >  V-f- 
&c.  Uircdor  ul  t)ic  ^cientlfK  biaJT  uf  the  ChaUtnetr  Exi^Ji.14 
"  ioo.  Second  Edition  Royal  £vo,  with  nearly  lao  LlaiU*>^ 
I  CbI— red  Maf  and  Flam,  price  31/.  bJ. 

MACMILLAN  and  Ca 
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DIARY   OF  SOCIETIES. 


London 

TnUKsnA  y.  m.mc.  u  i 

RovAI.  Soci.  .  V,  at  8.30— On  tlic  M.-i:;i.ify.iig  i"..iit  uf  it  H.ilf  pri^m 
a  mcanx  oroiN.'Unins  HICAI  DU|i«rs'un,  iin  !  on  the  iv-ncr..!  I  hr  iy  uf  the 
li.iir-prUiii  5)icctn)«coT>e :  W.  1 1  M  Chii-UL  — Nuu  .m  Klcclrolylic 
Conducti.'T  of  s.mii  Otganio  Botiie. :  L)r.  ObiStonr.  KRS.aiulA. 
Trib«. — I'll  li  e  I'i,ii.i'.i.,n  «{  I'rntoplasmic  Kil.tiiiei,!,  fioni  iht  Cnaadolar 
Hairit  00  lite  Lv.ivo  uf  the  Coiiimoa  '1'eiu.e! :  F.  l>3rwiii. 

Soi  iirrv  OF  ANTiQiMRiKJi,  HI  B  30— Ballot  for  ihc  Kl^cii  n      K.  Itovrv. 

LiNSRAN  StK'lE-n-,  ac  S  -  Kctiort  on  the  Liliatxic,  liiila^^.t,  11  > i  ividacea;. 
Dr.  WtUitsch"* 

—On  a  Remarkabtc  Furm  of  New  /rulanil  OpK'urt<lKi  SdgMT  A.  SMMIl 

— Licbenographui  of  New  ZeaUnd  :  (  lurles  Knight. 
RoVAL  ln\TiTiiTiON.  at  J  — Tlicory  of  Mu»ic  :  Dr.  PoIp,  F.R.S. 
LoKDON  Institition,  at  7.— The  IHca  of  Coraciiy  :  G.  Mcicdith. 
ChemicauSocibty.  atS.— Oa  the  Theory  of  the  Buuca  Ftaa*,  BKpcri- 

ueiudljr  ItliMnMd:  Fkef.  Tltorpe. 

FRIDAY,  Makch  a. 
RovAL  Iwmuiiwi.  M iL«'Hiaary  of  Binb:  Vtit.  Koibr. 
SoaBTTorAaEn,atl^iBdianSeciiaa:'IM«iaC«alfalA4»s  SirT.  D. 

CtMtMMTs'  AssociATioH,  at  8.— History  of  the  XeMonHoM  of  Extinct 
AntoMb :  Rev.  J.  F.  Blake  -New  Section  of  the  Wigan  Coal-field :  C  E- 
DeXucc. 

SATURDAY.  March  1 
nrVMCAl  Socnrr,  at  3  — Theory  and  Contlruct'Ion  of  Holu's  Maclilce : 

W.  J.  WOmo. 

BOVAL  iMTrrtrriOK,  at  3  FrciKb  RevoIut;on  and  Easlu'k  Literature  : 
FnC  H.  MorU-y 

s 'J  .\ D  AV ,  March  4. 
tmiMT  LacTUKS  Sociarv,  at  4. — Ua  tl:c  Ucaiiog  of  Moral*  on  Relinoa : 
Fta£W.K.  CMMIiF.lt*. 

MOIfDAV,  Maich  <^ 
SociKTV  or  Akts,  at  8  — Canlnr  I.£cl  ire  ;  Th<-  C'lc  iii.%tf]rof  Uw  MtlW'frl*- 

Ulre  i.I  C'o.iI-gA-s  :  A   V.  II.tKi  ..ti 
LoNOOM  Institution,  »t  5.— Palqu:  Prof.  Bcntley. 
VicwMWoJwOTiiu  I    at  8.— Tha  Bibia  and  Modata  AMnoaaiy  t  lUv. 


Birlta 

TUESDAY.  Majiii  6 

Zoological  Scktibty,  at  S.30 — Notes  on  ihc  ■  <i<,'  i  r,',  va  vkj /i.ir.j./<vr«» 
by  Gcoree  FreJcr.ck  ISconctt.  in  a  Letter  from  Dr.  (>.  Hennett,  F.Z.S..  to 
rnl.  Uwrii.  with  RcDiurlu  by  the  latter :  9Ktt  Owea,  C  B.— Dcucription 
of  Three  New  Uropeltidse  from  Soutbcfn  India :  Lieut 'CU.  R.  U.  Bed- 
dome.— Pts.ripiions  of  New  Snecic^  of  Hrterocerou*  I.cpidoplani  ia  the 
Collection  nf  the  BriiL<.h  .Museum:  A.  G.  H.itler. 

RovAL  li.siiTLTioi»,at      Human  Form :  Prof.  Cured. 

WKDNKSDAy.  Makcii  7. 

Rov.u-  MickoiCOPicAt  SocisTV,  at  S.— Additiooal  Note  on  the  Identity  of 
.Wr; 7,  v/(  :  i.it,i,ii-r-,ut,  .\'.  rhamMdet,  taA  Snittaiia  tojctnittt:  Re». 

W    H  Il.il!iii,;^r. 
F.NTUMOLUblCAL  SOCISTViat  J. 

Soaanr  ov  AKTvat  •.—The  Sdaaca  of  Machaaica  t  haC  Kaanady. 

Homcf  LTtraAt  SaciaTV->at  it,  Fnut  aad  Floral  Coamhlaa ;  at  t,  Scien 

lific  Cominillec. 

Cb  .•r.ii'.iCAL  .MjCIMV,  at  E  — On  the  Wit  I  .-i!  C.  Uimn  ittd  FWvii  ILmr, 
of  J.,  .i^ij/  (Stclcy),  from  iht.  Oiiiotd  (  i.iy  of  St.  Neolts.  'ii  the 

Woodwarilian  Muwiim  t-f  the  Uoivcr^iiy  of  Cambridsc  :  Prof.  H.  G. 
Seelcy,  F.L.S.— Supplement  ry  Notci  on  the  Kuutia  ol  the  Cambridge 
Grecmand:  KJ.  JuVa  Hroun    On  the  (lecl^i  between  tlie  Cauit  aad 

VftmCta^Viax  l-^\\i<^-im.c:  f.C,   llnton  Price. 

i  tlUKSDAY,  iM.uuii  Z. 
Royal  Socibtt,  at  e.yj. 

W  ATtiKMA-ra  AL  SociKTV,  at  S. — Oil  a  New  V.cw  of  the  P««cal  Form  ;  T. 

CottcnU. — On  a  Ctasi  of  lategert  expres  iiHV;  .is  i!il-  Sum  of  Two  lat^ial 

Squares:  T.  Mair. 
RlliTAL  iNSTrritntw,  at  3.— The<:>ry  of  .M  ii-vic :  Tir.  Pole* 
SooBTV  or  An*,  at  &— Chcimcai  !>ectig'i .  The  Sinacaf  CoUan  Goodat 

W.  ThaapMo,  F.CS. 

FRIDAY,  MAI.1.H  .> 
KOVM  tmrirtmOM,  at  o.-  Future  of  Steel :  F.  J.  BraiBWalL 

SATUKDAY,  MahcM  10 
Kota^  tamTNTioii,  at  3  -French  Rcroltitioa  and  Koilidi  Umataaat 
fciif.  H.  Ibtoriar. 

Watford 

TJIUKSDAY,  M Ant.  II 
IfATtniAl.  HuToav  Socistv,  at  •.—The  Feruluation  of  PlanUi  Rev. 
Gcofie  Kenslow,  K.L.S. 


LKiflTNlNG^COND  DCTORS. 

layaiieiKC  accumulated  i-.iizt  ihc  time  □(  lieojainio  Franklin,  piorci 
caagnwaly  that  a  Coaduaor  made  of  Copper  of  adeguaia  atia  ujCba  han 
jtjlj|yMM^afci^iha aa^acooa of  MaKyfliasi%iiona( kiiUlB( Amb  the 


NEWALL  ft  col's 

PATENT  COPPER  LIGHTNING  CONDUCTOR, 


I .  .ipvili<-d  to  All  kindj  ot  fluitdiDgi 
vilt.  ai...Ar5:£.|£  kU>.LeNA,  i*  ttic  oioitt 
Cooducuir  ever  odcrsd  to  the 


fi^t  In  aMaamaf  iha  warid 
aMatgihiiliii^and  Chaapctt 
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'  AeeuMicB,  tSglu;  aad  Beat,"— Dr.  W.  H.  Sion& 


Lm's 

Lattcfo  to  the 

Postulates  anfl  A«ioma.— C  J.  Monro. 

Ii',t  li  !  nat  '-ii  — Lirut.  Col.  A.  R  (."larke. 

PioUui.vc  .Mitiiicry  ;i(ii"0.;  I'.ai*.  -  C.  J'"..  Dobwjn. 

ScD'e  of  HcariciK  in  Biriti  and  In>ccu  — C.  j.  A.  Meyer. 
The  Ainiucplwre  of  the  Rocky  Mouni^i.  By  Pfof.  Hcary  Onpaf. 
Testimoniario  Mr.  Danrin. 

.Mi.i  Invcuij; ition  of  S.indi  anil  CUy«     Ry  H.  C.  Sorby,  F.RS. 

Kc5iiiik.>ijli;  PI..I.I-.  II  —Sonic  Coiiou«  OrJiiiJ>.    i  VVnh  Illustration'.) 
The  Movement  iil  iiic  So  I  Cap.    tiy  .Sir  C.  Wyvilie  Thontoo,  F.K  S. 
On  the  Inlluenoe  of  Geolosical  Changes  on  the  Kaiti^'a  Axia  «t  Ralatioa. 

By  O.  M.  Uarwin,  M  A 
TheMewStariaCjngaut.  By  Ralpla  Copelaad. 

On  AotioiieiMlial  C«luna:-.> 
TheNewConat.  .  .  .   ,  _ 

The  xDcfliaar  AattoaoolsdMa  Jahrtodi." 

Chemical  Notco: — 

Abaotplion  of  Li^hl  in  the  Blood. 

Phyiicjl  ProjKrties  of  Gallium. 
PotaHiium  Tn  ioJide. 

Solutiuo  of  Gaae*  ia  Iron,  Steel,  and  Mangaiuic. 
Notes. 

SoQCticft  And  ACBMBMflk 

t»  AMS  3>k  BBOroRD  STRSST,  STRAND.  LONDON. 

AND  SPn, 

OPTICIANS.  " 
17 1,   BROMPTON   ROAD,  8.W. 

(Oaaa  to  South  Kauiagtoa  Museum). 

PBOF.  DBWAB'B  HEW  ELECTROBflETEB 

Fw  rtnmlnililH  and  meanirinjc  minute  quantities  of  Electtoautiva  FORM. 

TABLE  POLARISCOPB.    ^  ,  ,  ^ 
TISLET'S  PEHDULUM  APPAaATDS. 

For  diawiBg  Liis^oos  figures  (graphic  drawings  af  the  Moaieal  latarala 
on  calder  on  UackeiK-  ri:lj-.N .  wnK  <  ipucal  ArraagiaiaBr  far  pr^Jcctiag 
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Dcman'aratiUu  I  ^14  I4J. 
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MICROSCOPES,  OBJECTIVES,  &c. 

CSMTSMNIAL  EXHlblUUN,  f  UlLADbLPUlA,  U.S.A. 


TteMetUuid  Highat  kmwA  has  twen  gim  fbrDnign, 
COMtncttUD,  Optical  Excellence,  and  Moderaiinn  in  Mer^  to 

HENBY  CROUCH 


66,    BARBICAN,  LONDON, 


RC. 


Asnn^  U.S.A.  ^-INDUSTRIAL  PUBLICATION  CO., 
176^  IhiMdimjr,  New  Yoik 


GildaiiwaadlUniflMraeli  m  bf  9mI,« 

Mnilcc!  aSroid  free. 


DRAPER'S  INK  (DICHROIC). 

THB  NEW  BLACK  INK 

OimtXING  ntOM  ANYTHING  KLSK  EVER  PRODUCED. 
WriliBf  baoomci  *  nleainirc  when  thti  Ink  is  utcd     tt  ha>  beenxloptcd 
by  the  prinapal  Guilu,  Public  C)0ica,  ud  Railway  Compuii**  llinxiCDOal 

IrrUnd. 

It  wriiu  aboou  uuuntly  Full  UUck.  1  Flowf  aatiJy  bon  tha 


lou  uuUnUy  f  ull  ttucli 
*ed*  SimI 


■pariMnr  M 


ltel«aiily  tB 

Blot. 

Can  be  obtained  in  LoiMlaa.  tlmagh 

'kva%.  Old 

StraM ;  Wil.  Matheh,  London  and  SUnchoter  ;  J.  Al'stik  &  Co  ,  Duke 
Street,  Liverpool ;  and  Stacy  &  Cook,  Patr^oMer  Row  :  and  to  be  had  of 

.ill  Sl:itinnrr^ 


Bakxav  ft  Sons,  Faniaji- 
don  Slteel :  W.  Edwakos,  Old  Chanre  :  F.  NlWMitv  ft  Sons,  Newgale 

Slanchoter 


JAMES  WOOLLEY,  SONS,  ft  CO.. 
69,  MAKXET  STREET.  MANCRSSTBR. 

CHEMICAL  APPARATUS  AND  REAGENTS 


•BT8  OP  APPARATUS  AND  CHBM1GAL8 

Fm  iho  rju  nui  Public  EjBU>unAtioiu> 
PgrMit  Clumkal  Calmcts  adafiUd  for  Mtak  Sit^, 

Price 


FRY'S 


••A 

Stantlard 

"  n.e  C 


ddidon*  and  valuable  •itidt.''— 

of  ^ucli  chv^i^  c  aualiiy." 

)r.H  ■■ 


CARACAS 


AMKKICAN  _  _ 

CBHTIMKIAL  PRIZE  MBDAL      ^  Q  ^  Q  ^ 

■  RlJFrURES  —BY  ROYAL  LETTERS  PATENT. 

WHITE'S  MOC-MAIN  LEVKR  TRUSS 

isaUowcd  byttpwardiof  $00  Medical  Men  to  be  tbemoA  tlho- 
unrMliiaaiBdH  «■■&«•  treatncni  of  Uatnla.  1h*«H«f 
a  ilcel  •annit,  ae  ettaa  butful  in  iu  effects,  is  bei«  avoidad :  a 

soft  banoace  beinj;  warn  round  the  boi^y,  while  the  re-iuisilc 
rciiaUna  power  u  suuplicd  by  the  Mi  C-MAIN  ('AL>  and 
PATENT  LbVKR,  bttuig  with  w  mudi  ea^e  xai  cltMcoru 
that  it  cannot  be  detected,  and  may  be  worn  during  sleep.  A 
descriptive  ciroiUr  rosy  be  had,  arid  the  Tnus  (which  cannot 
iaH  10  ftt)  forwarded  by  \xM,  00  the  drcumfcrence  of  iha  body, 
■  iadiaa  below  tlie  hips,  beinc  *coi  to  the  Maniifjctiirer, 

JOHN  WHITE,  228,  PICCAOILLT. 
ELASTIC  STOCKINGS,  KNEE-CAPS, 

ftc,{orVariooi«V«iuaad«UcaaeaofWaaka«iaaiid  Swallincof  Iha  Lags, 
S|)nias,ftc.  Tb»yaia>Biw»Mrtti»lMMW^a«*lM^p—w  '* 
OB  vtm  aa  atSaaKf  iMida^  Mn  4liM(  H^C*  MCI 


JOHN  WHtT^ 


HOLLOWAYiS  PIUS 
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IikCteMB  Oin  te  iD  IMMrim  «f  a*  UVn.  fllQlUUni 

Am)  BOWZia.  A  Great  PtTBIFIER  of  th«  BIOOD ;  b 
P«w«eAi1  InTifontor  of  Byitem,  in  caMi  of  WZAXK£S8 
r,  nl  to  mndM  to  Itonto 


GAS 

FURNACES, 

BLOWPIPES, 

BLOWERS,  «S:c. 

FOR  ALL  PURPOSES. 


JlLVSTRATEl)  LIST  on 

THOS.  FLETCHER, 

MUSEUM  STREET, 
WARIUNGTON. 


W.   L  A  D  D  &  CO. 

Scientific  Instmment  Manufactarers 

tBj/  Afftimtmtni  I0  tin  Rvrnl  IntHhitim     Grtat  Briimmt. 

Mn.  Spouiiwoode'c  Pocket  Polwdng  Appustoi,  fTwiwirting 
of  Nicoi't  Prisn,  Savut't  Poliriioope^  Tomdiab  Ooobie- 
image  PriiiD,  Bi^qnact^  DkhioMopc  ani  4  UaddatlM  Plat^ 
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Pktlotophical  Appwatui  of  mptrjr  Dewription. 

C«ta]og:ue  Price  Sixpence. 
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GURENDON  PRESS  PUBLICATIONS. 

By  Professor  WILLIAMSON,  F.R.S. 
CHEMISTRY /or  STUDENTS.  Wilh 

Solutions.    New  Editiou.    Exlri  fcjp  8vo,  Sr.  dd. 
"  A  too  rare  example  of  whal  a  good  elementarj'  lexi-book  in  any  Sticr.ce 
ought  lo  be  ;  the  language  brief,  siuij'lc,  cxaLt  ;  the  arraoficmcnt  Infcpc-^I, 
dcvcl'         lu  luLid  order  prjutj;  U '  't.  ti  ^".\^t^,  ajjJ  VLcpLUi;  il  lury  alw.*y<i 
depen<tctii  upon  observation  :  a  book  that  keeps  the  reason  of  the  iiudcnt 

— Ejtnmiiur. 

By  Pxof.  BAX.FOUR  STBWART,  P.R.S. 
ON  HEAT:  an  EUmeuiaty  Trmtise, 


With  DunMt«aa 


Maw 


8ro,  7/  fjA. 

" 'I'he  inil.nui.  r.  (jf  this  ii.anuiil  i^  exceedingly  w.'.l-tii:iod  .  ii  ii!rlu,!e\ 
within  narrnw  lii  [it-,  the  le.iftinE  f.i'l»  and  piinrij  lr^  of  this  younger-born  ot 
the  Srim:-  .,  .-iiid  fur  the  nij'.leiy  nf  the  gie.iler  loiiiooof  the  contents OOljT 
retlui^e^  urdiiiary  inlcUigencc  on  the  part  of  the  reader."— .T/^rM/^r. 

By  A.  G.  VERNON  HARCOURT,  F.R.S.. 
and  H.  G.  MADAN,  M.A. 

PRACTICAL  CHEMISTRY;  Excr- 

civesio.  •  Part  \.  QUALITATIVE  ANAI.Y.SIS.  New  Edition  Uo»n 
Bvo,  ^t■  bJ. 

"To  the  numerous  classes  formed  throughout  the  country  for  the  study  of 
chemistr)- — with  especial  reference  to  the  Scie.icc  and  Art  and  the  Univer- 
sity Ezaroinatioos — we  ftroi^gly  recoauDcnd  thishttle  volume."— /I /4n^iM(. 

By  Prof.  CLERK  MAXWELL,  F.R.S. 

ELECTRICITY  atid  MAGNETISM. 

a  voliL  lve,jCl  tir,  (xi. 
"  A  bcok  the  oricinalily  of  which  is  only  eqiulled  by  the  width  of  research 
dtrplaycd,  and,  if  Prof.  Maawell  had  not  already  earned  a  pUce  in  the  very 
frc  nt  of  the  physkiats  of  the  present  luae,  Ihia  book  would  wui  it  io«  him, " — 

Oxford  I  Printed  at  the  CLARlRDOH  PKlSf ;  and  Publiahcd  bjr 
If  ACMILLAN  AND  CO. ,  LondoOk  PuMUwn  to  the  UnivcMly. 
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MICRO-PHOTOGRAPHS  IN  HISTOLOGY 

NOEHAL  PATHOLOeiCAL 

By  CARL  SBILBR,  M.D.,  in  co^jtmctloii  with  J.  GIBBONS  HUNT,  M.D.,  and 

J08BPH  G.  RICHARDSON,  M.D. 


PROSPECTUS. 

This  pubUcation  ia  intended  to  replace  the  microscope,  so  far  as  is  possible,  for  those  physicians  who  have  neither 
opportunity  nor  Idsure  to  make  observations  with  the  instrument  for  themselves ;  iuid  also  to  furnish  microscopists, 
fcr  comparison,  correct  xqncsentations  of  typical  specimens  in  the  domain  of  nornal  and  pnChological  histology. 

As  these  pictures  are  obt;iincd  directly  from  the  microscopic  objects  by  means  of  photography,  and  printed 
from  the  negative  by  a  reliable  mechanical  process,  they  have  the  great  advantage  of  being  faithful  copies  of  the 
pictures  formed  by  the  lent,  and  there  is  nothii^;  prodoced  dutt  b  not  actadir  vfaflde  in  tiw  InttmnMitt  Am  avoiding 
the  diagramatic  character  and  the  subjective  colouring  which  are  so  frequently  found  in  drawings  made  by  means  of 
the  camera  lucida.  In  fact,  the  illustrations  used  in  the  lecture-rooms  and  found  in  books  are  idealised  so  much  as 
nurdy  to  give  an  enct  impicssion  of  the  tpecfanen  aa  it  really  cnsta. 

The  student  accustomed  to  such  diagrams  is  therefore  often  very  much  disappointed  when,  in  looking  at  the 
specimen  itself,  be  sees  at  Erst  nothing  but  a  mass  of  fibres  and  granular  material,  in  which,  only  after  careful  study, 
be  dkcovefs  tlw  ootlines  of  ccUa  that  he  expected  to  see  at  once  sharply  defined. 

In  the  plates  of  this  work,  and  especially  in  those  of  pathological  specimens,  the  same  holds  good  ;  and  the 
student  who  is  not  a  practised  microscopist  must  study  them  carefully,  as  the  investigator  studies  the  preparation 
itself,  before  they  can  be  thoroughly  understood  and  judgment  passed  upoK  Aen. 

The  process  to  be  used  in  printing  our  plates  caaoMa  more  sharpnesa  and  distinctBcss  than  even  tlie  ordinaiy 
silver-print,  and  is  preferable  for  otlier  reasons. 

The  plan  of  publication  has  been  decided  upon,  after  consultadon  with  Dn.  Joseph  Leidy  and  S.  Weir 
Mitchell,  and  other  gentlemen  of  higli  standing'  in  science  ;  but  it,  as  well  aS  ttie sdection  of  specimen^  ia  principally 
due  to  the  judgment  of  Drs.  J.  Gibbons  Hunt  and  Joseph  G.  Richardson. 

The  photographs  are  to  lie  carefully  prepared  by  myself,  and  will  be  accompanied  by  a  few  pages  of  text  fully 
describing  each  plate,  indicating  tlie  particular  pointa  of  interest,  and  showing  the  connection  and  analogy  of  the 
different  specimens.  The  text,  prepared  under  the  s  iperviDion.  of  Dor:tors  Richardson  and  Hunt,wiU  be  Strictly 
descriptive  and  explanatory,  dealing  only  in  facts,  aiid  setitng  forth  no  unacknowledged  theories. 

It  is  purposed  to  give  in  each  issue  pictures  of  at  least  one  pathological  and  three  nonaal  ychnens!,  to 

illustrate  the  dilft.renc'.' between  healthy  and  discabcd  structures.  In  this  Vay  we  offCT  a  clear  inslght  iOtO  the  natore 
of  the  pathological  formations  as  revealed  by  the  microscope. 

As  seme  of  the  tissoea  of  the  human  body  cannot  be  obtained  fitesh  enough  far  microacople  purpoeea, 
apedouna  from  the  lower  animals  will  be  sub:>tituted  when  necessary,  as  is  so  frequently  done  in  hiatological  atttdiea. 
We  will,  however,  exercise  due  care  to  use  only  the  best  and  most  typical  examples. 

We  shall  also  see  that  magniiying  power  whidi  possessea  the  greatest  advantages,  even  if  some  minor  details 
are  sacrificed. 

The  object  is  not  to  magnify  as  highly  as  possible^  but  to  produce  a  picture  that  will  give  the  clearest  attainable 
idea  of  the  nature  of  the  sp^men.  Of  course  the  lower  the  power,  so  that  it  brings  out  all  desired  lealnreab  the 

moire  distinct  the  picture. 

Since  tliis  is  the  first  time  that  a  systematic  publication  of  micro-photographs  has  been  undertaken,  and  I  have 
the  valuable  idd  of  my  associates,  I  fed  at  liberty  to  express  confidence  that  the  work  cannot  bo  to  be  useful  not 
mdy  to  the  general  practitioner,  Init  alao  to  the  Scientific  wodd  at  laife, 

Philaddphia,  April,  1874    CARL  SEILER. 

The  work  is  issued  in  Numbers,  each  containing  at  leaat  Four  Pktea,  udth  descriptive  ktterpreaa ;  twdve 

lumbers  to  form  a  Volume. 

The  high  scientific  standing  of  the  medical  gentlemen  connected  with  the  publication  is  sulficient  guarantee 
■of  its  value  to  the  ptofieseion  at  large.  It  is  the  only  publication  of  tu  kind.  The  Plates  and  Letteipresa  printed  on 
"fine  Toned  Paper.  Size  of  the  page,  9  X  11  inches.  Eadi  numberin  a  neat  Cover. 

PRICB  TWO  SHILLINGS  AND  SIXPBNCB. 
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BROWNING'S  NEW  MINIATURE  SPECTROSCOPE 

WITH  MICROMETER. 


This  portable  and  complete  In&tiument  may  be  u-sed  for  thowiug;  any  of  the  leading  experiments  in  Spectrum  Analysis  ;  the 
Fraanhofer  Linet ;  the  Lines  in  the  Spectra  of  (he  MclaU,  and  the  Alkaline  Earths  and  Alkalies ;  the  Spectra  of  Gases  ;  and 
Absorption,  bands. 

Applied  to  a  Telescope,  it  may  be  used  for  viewing  the  Lines  of  the  Solar  Prominences.  It  can  also  be  used  as  a  Micro- 
Spectroscope.    The  position  of  the  Bands  in  any  Spectrum  may  be  measured  with  the  attached  Micrometer. 

Price,  complete  in  Case,  £^  ids. 
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Engraved  Real  Si^e. 


BROWNING'S 

PLATYSCOPIC  LENS: 

A  New  Achromatic  Combination, 

Combining  the  Definition  of  a  Mitrostope  with  the  Portability  of 
Poeket  Lens. 

The  Platyscnptc  Lens  is  invaluable  to  botanists,  mineralogists, 
or  entomologists,  as  it  focusses  about  three  times  as  far  from  the 
object  as  tlie  Coddington  Lenses.  This  allows  opaque  objects 
to  be  examined  easily. 

The  Platyscopic  Lens  is  made  of  three  degrees  of  powei, 
magnifying  respectively  15,  20,  and  30  diams,  ;  the  lowest  power 
having  the  largest  field,  is  the  best  adapted  for  general  use. 

The  Lenses  are  set  in  Ebonite  Cells,  and  mounted  in  Tortoise* 
shell  Frames. 

Priee  of  the  Platyscopic  Lens,  mounteJ  in  Torloistshtll,  magnify* 
ing  cither  15,  20,  or  30  diameters,  £l  $/. 
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MICROSCOPIC  OBJECTS 

Of  the  fi^ftici  -ilt.iin«lile  perf«cl>on,  illuuniiiii;  Anaotuf,  PhywoSngy, 
Botany,  l  i  t  r   !  vy,  <irid  rvrry  J-r-tr-ch  of  Micfntcopical  Science.  J- 
M<Hler'»  ^c-w  rv|.<-n  PUics  and  Object*.    Noberi**  I.uiev.    All  nutetials 
and  rcquiHilcH  fnr  niciintinf;-    UBCI|UaJI*d  Student's  MicTC>rop«,  with  £i>K* 
lith  i-in€h.in(l  J-inch  ul>!>:cliTe>,Fi*eGuilieiu.  Ctialoeue,  ^c»'  Kiiitmn.  lE;^ 

Pali*  and  t>oM  (m,  ar»l  (^)bject«  detitered  in  U.S  A-        priiish  Colmict. 
DMUNU  WHEELKK.  48N.  TollinsioD  Rtud.  Holloway.  Undoo.  If. 

ROYAL  AGRICULTURAL  SQCIBTY  Op 
ENGLAND. 

AORlCULTfRAI.  EDUCATION. 
The  EXAMINATION  of  Cancidaia*  for  the  Society's  PRIZE  aad 
CERTIFICATES  wm  lak*  plAM  hi  tb*  wt«k  eenimiic^  TinUDAT; 
April  17,  i87». 

Cspinar  ine  V«mof  birr,  which  U iaqii*re<1  to  1>c  sent  in  1>v  April  t, 
\%n%  My  be  had  «a  apLlkatioa  tn 

H.  M.  JENKINS.  Sfcrtt.^tv. 

1;,  n.inr.vt  r  .S<ju.irr,  T.on<lon.  W. 

THE    ROYAL  AQUaR1UM,~WEST. 
MINSTER. 

All  Iht  Twin  an  now  c>  laplrt*.  Latest  AnMbi— Him*  Monster 
AlUtatm  fiam  iha  llia>iuippi  :  Angler,  or  Da«il-fl»h ;  llHrtjr  Oaayodt, 

A*  fUi  arc  fed  after  the  A'tcmonn  Csnoett 
A<1mj^...n  n.ilv.  ONE  SHILLINC. 


QUEENWOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

SAun4  General  Educaiioo  for  Boyi. 
ftifed  praevical 

T)r  r>rbrs.  F  R  S. ;  Dr.  FnuAlaad.  F.1t,S. :  Sr.KwrM. 

F.K.S.:  Dr.  Ai  ^H>  s.Hith,  h.K.S.  ;Dr.  TyiMfadl.  F.R.S. ;  Or.  Vodiu^, 

F.R.S.  ;  Dr.  Wiluimi  n,  K  K  S. 

C.  V.'ll  I.MOKK.  Piincipal. 

"SUNDAY   LECTURE  SOCUT Y.— LEC^ 

TITRES  at  ST  OEOUr.F.'S  HALL,  LANGMAM  PLACE,  each 
SUNDAY  AKTERMHiN.  »i  fnur  prwsely  — Suti  liy,  Mi.rch  11  — 
Mi\»  FrNWiiK  M'l:i)I  i-S  1'.-  I.jiUj-'  Mnlical  Collr^T),  .  n  "  The 
Lcuons  o(  a  t4lc  - Harriet  Martineau." — MciRbcrt'  Auiiual  bulMCrip- 

SmT^oiw^SlSiir' "  ****  i^py>  Siapo«»  and  (Kuci  wd 

ROYAI«  POLYTECHNIC  and  BBRNBR8 

College  in  coriimction.— The  I-il «ratorie«  and  Ctao  roonisi  for 
I'riv.ite  aiid  C■|.^^^  Mu  v  ntc  Open  rvrrjr  Day  asd  Evriiitia  Gciillc 
men  |>re|iared  for  Matriculation,  Woolwich,  and  the  vjiiii«i»  Kxaniinine 
Hoard!.  Faca  — Jarnfc— Afply  10  ^raC  Caudw,  u  th*  Koyu 
Polyteditile,  or  44,  Bcm<t«  Street,  W. 

FOR    vSALE.— A^BKOWNING'S  BEST 

MICROSI'ECI  KO>-C<>l'F..  with  linght-lme  MICROMbl  tK  in 
Ca.c,  in  ExceUeii'  Condtlir.n.  l.'o>t  jC7  i7r.  Price  i(s  lor.  A4dKis 
Mr.  MaV,  7.  Fredtricii  llace.  How  koad,  ^ 

FOR    bALE.— THE   COLLECTION  OF 

BRITI";H  SHE)  LS  n  a-lc  Kv  the  late  \VM.  WH  TE  WAI.POI  F. 
rnntiininjs  over  6,i>x>  Sr*,Cl.MKNS,  M  111  cxcc'Icnt  coniiitioD.  and 
comphsini;  alnioM  all  ilie  iifiea**  and  ▼aricl'C*  mcntton«J  in  Jeffrey 'a 
l<nti>h  Cnncholosy."  AIm>  »  die  C«««ctisn  of  UNION  I fn'in 
Eu^>pe,  Astr,  Africa,  America  (Nortll  ani)  !^ik>,  and  AuMralia.  The 
I'olUctinn*  may  Iw  wen  any  week  rlay  fmm  to  am.  Xf>  f  M.  <"»  cl  *  k, 
at  4JA.  P'll  -M  ill 

M rc ROSCOPE  for  SAt^K.— By  Powell  and 

Lcaland,  in  perfect  cooditioD.  J'rice  twenty  guineas ;  cost  js/  Apply, 
Kv  leitar  B  taa  fini  inaiaiior,  la  2rr*,  aS,  WayaeMli  SiteM,  FaitHM 
Place.  W.     

Tn  Geolojfiits  ai.i!  .N'jti  r.-.)i'!v. 

ORFORD  CASTLE  FOSSILS. 

TlwOittiaKiMarOrfardCaMie  in  which  that*  rare  sad  beautiful  Fo<«iU 
liatr*  been  found,  at  advertised  in  N  at  u  ka  laa  year,  is  still  open,  and  mnre 
than  twelve  fnousand  SpfrimtTn,  all  carefully  uclrrmined  by  Mr.  Charles- 
worth,  have  be<.n  dmributrj  .vmonstUe  Suliscriberv  P.)per<  containinc  the 
particulars  of  Suiwoiption  may  be  obtained  by  writins  to  Tnoma*  Flovd, 
Esq..  Suuex  HuiMb  Hawil  Roadi  Saudi  Narwoad,  8.B.,  aadoriac 
dreswd  envelope. 

"  "  OEOLOGY  AND  A^mERALOGY^ 


nry  CbUeaiooa  ia  dcaUttaiaad  aad  paUihad  4Miaets  with  Lack 
^refnUy  lelacMd  and  tynaoMiiGBllr  atraafod,  with  eanaat  mm 


and  K'-y 

and  local  iiics. 

Miaeralt,  Two  Hundred  Specimen^  fitaoi  ;(i  to  ^4  :  Minerals,  One  Hon- 
drcd and  Fifty  do,,  from  j£i  101.  to;^};  MilianU.  ()oe  Hundred  do  ,  from 
Cx  to  C  '■  Mineral",  Fifty  Ho.,  fri.m  im  to  £,t  ;  Fo«»i's  (KritishX  Two 
HuniirrJ  Specimeiis,  fiu.ii  if  (,«  ,  ^\.-^il•,  d>j  .  l)ne  Hundred  and  Fifty 
lio.lrum^i  ic<  In  ■  >ovsiU  da  .  One  Hundred  >it.,  from  £1  to  £»  i 
Fossils,  do..  Fifty  do.,  from  lot.  to  £1  :  Rocks,  do.,  Oao  Huaifared  Spect* 
menr.  from  jCi  to ;  Rocks,  do..  Fifty  do.,  from  lor,  f  £t.  The  Stu- 
daai'a  Pocket  Blowpipe  Cau,  complete,  301    I  i-  iiictsingnatvacia^iOr 

All  nec<^«v*ric5  to  be  oot.i  '.  il 

THOMAS  J.  DOWNING, 
3S,  WUUKm  SrUKT.  LOMOOM.  MJC 


Itnportmt  and  F-xtrnvive  Cnllrrti  in  of  In^rin. 

Mr.  J.  C.  STEVENS  will  Sell  by  Auction, 

athisareat  Rocnu,  Kinj;  .'^tsecl.  Civcnt  Garden, on  FRIiiAV.  </b, 
SATUROAY,  ioih,and  Monday,  latb  oi  U^rch,  itjj.  a'  half-put 
17  o'cledt  precisely  each  day,  higblv  imponsnt  and  extensive  Col'.pctioa 
of  Foruen  and  U'.t>..h  I.V-ECr.S,  forme!  by  the  !aSe  ED  AIM 
hKOWN.  Ev)  .  cf  rurtLui  oii-T>cciI,  dun'ii;  the  la>.t  thirty  yr»,i 
hl<  Hrituh  Herbaria,  C»l!cctw>a  ,of  Sbt.U,  Hird  Skin*,  FU^et 
Casts,  ftc. 

£ich  df  y's  sale  will  be  on  view  the  day  prior  and  monioK*  of  tale,  aad 

  CalaloKuen  had.  ^^^^^^^^^^^^^^ 

Briti*h  and  I'oreijin  Inj.crl». 

Mr.  J.  C.  STEVENS  will  Sell  by  Auction, 

.11  hi- great  Kooms  38.  Knig  Strcff,  ("nvrnt  Garden,  on  I  IIUKSD.\Y, 
M.irch  15,  at  halfpast  u  pici;-^l>  ,  the  Col  eciion  t.f  I'KI  I  ISH 
I.VNl'',CTa  of  all  Order*  of  a  t.rni  rman  jEiv'inK  up  the  «l>-dy,  trjj;elber 
w  ith  ihc  MahnKany  and  other  Cabiritu .  al'.o  that  formed  by  t be  tale 
TKtJVEV  IiLACKMt)KK.  Esq.,  in  Algeria  and  Mm occo  :  together 
with  acrcial  other  taiaillcr  CoUcctioa*  of  Bntiah  and  Foreign  Insccci. 

On  View  the  Memint  of  Sale  and  Cataletnea  had. 


BRYCE  M.  WRIGHTS  LATEST  ARRIVALS. 

M  I N  E  R  A  S-— Acmihite*.  Argen  iiM  (very  fine).  Zippcite,  Crys- 
t.illi>e<l  Stnitittaniles,  Diaphoritc,  ii  beautiful  «eri-saf  ZiaCi  feOA  Allci>- 
lu'i;.   (irrrn  >iiberian  Avaiiturinr,   Pyrophylbtet  fnmk  DeroBshire, 

l.in;ite<,  Curnwall,  &c.,  ftC, 

STONE    IMPL.EMEMTS    Celts,  r^orea,  and  Flakes 

from  Crete,  Tutkry  ;  Sj^rar-hcd*  from  H uiidur;*-.,  Crimped  Core*  arj 
Hake,,  l»lc  of  Mclov  :  liuiie  )l.inw>  .iis,  l  crt «  del  Ku>^go  ;  and  a  vaned 
:iiid  roacBiiicaiU  Ca4tectioa  from  Ueumark,  France,  Eoelaod,  IrrUnd, 
.s»iiacrtKa4  ftc  Jade  Mbaoaq,  Tikis,  Cdta,  Charau.  ftc  Patav 
p  uoo  hi  Baiall.  Ifodelt  of  the  Swiss  Lake  DwalKaga,  Ac .  ftts, 

BRYCE  M.  WKIGHT, 

F  R.G  S.,  F  R  His!  S  ,  Ac, 

90^  GREAT  RUSSELL  .STREET,  BLOOMSBURY, 

LONDON,  W.C. 


ROCK  SECTIONS 
FOR    MICROSCOPICAL  INVESTIGATION. 

Igneous,  Mc!iiniCirp'^i<.,  and  Pedimrnlar}-. 
HOW  ft  CO.'S  NEW  POPULAR  lilNOCULAR  MICROSCOPE, 

£jl  171. 

HOW'S  STUDKNI  S  MICROSCOPE.  £y  st. 
HOW'S  MICROSCOPE  LAMP, 
INDISrr.NSAIlT.F.  TO  I.F.crrRKRS  ON  GEOLOGY. 
How  &  Cr*.'*  Serie*  of  C'Col^cical  Diarram\  far  tlie  T-uileTri,  co:ivi.iini-  »f 
Sections  af  Strata,  Groups  of  r'ow>its.  Restorations  of  £xui>ct  AruOAls  Ac 

Catalamia  oa  Ayyikailap. 
Caulogoa  af  I«al«mi,  IWaiiilsiiw  View  AiiaafatBa aad  PhMOi.  Slidae.  K«w 
Xdilioa,  in  pttfmtiam. 

JAMBS  HOW  *  CO., 
a.  Kanw  Um)» 
%  ST.  VRIDR  STREET.  LOKOON. 


W.    LA  DP   &  CO. 
Scientific  Instrument  Mauufactorers 

^frs.  SpottistrcKxle'g  Podwt  Polarising  Appaiatus,  conMsting 
of  Nicol'a  Prism,  Savart'a  Polaruicope,  Tourmaline,  Double- 
image  rrism,  Ki-quartr,  Dichrnscope  and  \  Un<iulalion  Plate, 
paclted  in  leather  case  2  inches  long  by  |  inch  diameicr.  Price 
3l.it,  WitlikM»3/.8r. 

ALSO. 

PhUoiopliical  Appan|tu»  of  tntxf  DMcriptloB. 
Calflpl^e  Price  Sixpowak 
II  &  12,  PEAK  STREET,  REGENT  ST^IEET,  W. 


SUBSCJifPTiONS  TO  NATURES 

Yearly     iSr.  6<i 

Half-yearlj    91.  6dL 

Qiirtetfy..«     M«      ...      ...      •••  S** 

P»a  Free. 

P.O.O.  payable  to  MACMII.T  AN  .1-  CO„ 
Orncx:  29,  BEDFORD  STREEi,  STRAND,  W.C 

afHHHni  4VMINr  JVM*  Mi  rm^pr     dUM^pV  /Mr 
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MINERALOeT,    eEOLOeT,   GONGHOLOGT,  AND 
PEEHISTORIC  ARCHEOLOGY. 


BRYCE  M.  WRIGHTS  LATEST  ARRIVALS. 

MINERALS. 

AerinUe,  Melanophloeite,  Sidly ;  Leonhardite,  Ditroite,  Dilro ;  Strisofite,  Emerald  from  Eichwald,  Lithiophorite,  Acanlhite  from 
Joachimsthal,  Dlaphorite^  IlKtcbettin,  Zippeite,  Hubnerite,  Aarilefrom  the  Pyrenees, Wulchitc,  Cry^talltzed  Cinnabars,  Sternbergites, 
Crystallized  Chondroditeaj  Lugite!i,  Kcnwooditcs  Tamarites  (very  fine),  Cnalybilcs,  Pyrophyliiies,  &c.,  from  Cornwall  ;  Beryls, 
Topazes,  Phenakites,  Eaeml^  from  Siberia ;  Anuuon  Stones,  Colorado,  Lcadbillilcs  Lanarkitcs,  Aurichalcites,  Cenissites,  &c. 
frgm  Sootlud;  cat  cpedmeot  of  Gneo  Avantuitiic^  Jade^  jMpov  Indian  Mou  Agatcst  Labfadorite,  Precious  Serpentine,  &c. 

FOSSILS. 

Magnificent  Turtle,  (CA/m^Ic  ^MSmiiiri)  from  M.ic$Uricht  length  4  (t.  1  ia,M««ralJawsof  Ichthyosauri,  one  laiBeldithyOMnnu, 
Dapedius,  /Echiaiodu%  ftcj  fiom  the  Utt,  Lyme  Regis ;  I^rge  Ichthyosanms  from  Wttrtenbetg ;  very  niw  Encnnites  Liliifbrmla 
with  Stem,  &c.  &c. 

STONE  IMPLEMENTS. 

S]Mar  Heads  from  Hondnns^  Cores  and  Flakes  in  Obsidian,  and  Celts  fifom  Crete,  Turkey,  and  isle  of  Mdos,  Greece.  Spear 
Heua,  Ferfocated  Hammer^  wcite%  Googes,  Ci^sels  fioia  Denmark,  France,  &c  ;  Iraplemeols  in  Horn  Handles  from  the  Swiss 
Lakes ;  Models  of  the  Swiss  LakeDwelltngs ;  Bronze  Swords,  Palstaves,  Celts,  ftc,  from  Ireland^  Denmark,  and  Italy. 

Simumlary  CMec/iotu  of  Miiurais,  Foniis,  ami  Shellt ;  .Modelt  of  tht  tdtbraUd  Diamonds  ;  Casts  01  Rare  Fossils,  including  the 
Htairf  OdoiUtpUryx  TViafiau,  6v. ;  Cnvitt  ^iMtfWV  BMd;  &m.Cafftd  B«xt$,  Card  TVays,  Dtagramt,  dv.,  d'r. 

BRYCE  M.  WRIGHT.  F.R.G.S.,  F.R.Hist.S.,  etc., 

MINERALOGIST  AND  GEOLOGIST, 
90,  GREAT  RUSSELL,  STREET,  BLOOMSBURY,  LONDON,  W.G. 


NORTH    BRITISH  AGRICULTURIST, 

Is  Um  aaly  AgticMliurul  Iburnal  in  SootUod,  aiul  drcuUtei  exteiuivelr 
HMMgM  fauiidci!  ptcjiricton,  factor*,  farmer*,  farm-bailifli,  and  odten 
Isttwmd  ia  the  Dunaecmrni  of  l.indcd  (iropcriy  throughout  Scotlar.d  &r.J 
iha  HaidMni  Couotici  or  Eneliiii! 

TIm  agriculturist  nils  alxi  a  very  considcniblc  cifculaliaii  on  ih« 
Ctetiaat  of  Europa,  America,  AuiubIm,  aad  Un  CdosiSSi 

The  AGRICULTURIST  U  inibadMd  «««nr  TTiiliiMilsr  rfbwsau  U 
time  for  the  Evening  MaiJi,  aad  omtaiw  Kapoiis  «(all  ihs  pitadpsl  Britbk 
and  Iriib  "  '  •  if  1*  r  TiTirfc.  Iicrffliii  Irtipspliir  Tipnm  nf  iliMslwM  !■ 
the  day  of  pubikacion. 

The  Vcuriwuy  Daponotent  it  edited  by  one  of  the  louUng  YoMifaarias 
hi  the  conauy,  and  is  invaluable  to  the  breeder  and  feeder  u  a  |ii]de  to  the 
rearing  of  animal>,  and  their  treatment  when  labourine  under  diseace. 

Kull  Reports  are  given  of  the  Meeting*  of  the  RuyarAgriciiliural  Society 


of  England,  the  Royal  AAicultural  Society  of  Ireland,  the  Highknd  and 
AKticuitiiral  Swiaqr  •(  ScMlapd.  iha  Seouiih  ChaBitiar  ti_' 


  SMiaqr  I  . 

and  all  the  pHncifi  AyicUltuial 

and  Ireland. 

For  Advcrti 
not  exi^^t. 

Price  3./.  By  poll,  T,\.i.  Annual  Subscription,  payable  in  advance,  141. 
CHIice.— 177,  liifili  Street,  Edinburgh. 

Fou  oflice  UrdcTi  payable  to  Chailca  Aadanaa.  Jtau,  Uiabmih. 

Erablnhid  1S43. 


THE 


JOURNAL  OF  BOTANY, 

BRITISH  AND  KORKIGN. 
by  Henkv  Tkimbn,  M  II  ,  FI.S.  llniish  Mutenm  :  aidHad  by 

S.  le  M.  MooKK,  K  L.S.,  Royal  Hcrbariiiin,  Kew, 

Siil*cri(jlioni  'or  1877  [us.  jnvt  free  in  the  United  Kingdom)  payable  in 
advance  to  the  publishers,  Messrs.  Raukcn  and  Co.,  l>rury  House,  St. 
Mary-te-Sinad,  Loadoa,  W.U,or  when  may  bo  obiaiaad  thavataMfar 
x%fi (price  i6r.  6d.  haami  b  dothX  alio  ceiven  fbr  the  vohame  (price  ta.), 
and  back  numben. 

THE  BREWERS'  GUARDIAN: 


tlv  Pafier  devoted  to  the  Proteciion  of  Brewer»'  Ii 
licensing.  Legal,  and  Parliamentary  Mattcn. 

•f  t«a  MaLTAMDHop  Tradss;  AimWimAinSiniTlkAM 

KacoBO. 

eflhoL 
(Ttwaded 

  b  BuWIilndsn  ihs  twalBgcf  < 

aa4  it  tho  eafy  joonal  otf  ~ 

Sabietipcioo,  t6t.  &/.  per  anmim,  pet  (rre,  datinj;  from  any  qi 
'       Ct^ies,  iJ.  each.    Registered  for  trauMulsviuii  abroad. 

0Ace»-3,  Bead  Court,  Walbrook,  Loodco,  ILC 


THE  TELEGRAPHIC  JOURNAL 


ELECTRICAL  REVIEW. 

PubUhSdan  the  S*t  and  15th  of  the  moi  ih.  pnce 
Aonunv,  post  free  m  Oral  Hv.im^, 
OiNiKNis  Fij«  Makhi  I. 
1. — Amalsamitian  :■.  InJcpeudcnce. 
1. — Royal  CommissioB  on  Kailiray^Accideiit*. 

3.  — Fuller'*  Maioirf  ttcb 

4.  — Note*. 


) 


Si— Gly  Notes  :— 

Anglo  Friendship  for  the  Diraot  Cs. 
Hooper's  Telecimph  Co. 
Wamtn  and  Dwiyiaa  Co.,  te. 
A— Vtaeeadiag«or8adallaa9~  * 

Society  of  TdtgHfh  Tlinhiain 
Royal  Sodetjr. 
Physical  Sodisy. 

8.  — Patents. 

9.  — Correspoadeaee.  Ac 

London :  HAUOHTON  ft  CO..  10,  Paternoster  Row, 
To  whom  aho  Commnotfationt  for  the  Editor  may  be  tent. 

"TTial  MCcllent  pfnrx!;cal  Th«  GABDaN."— Professor  Owkn. 


GARDEN  :  A  Weekly 
f  Oartiiahmisamn"  ' 

mSoSTJr  ' 


Illustrated 

   aad  Conducted  by 

.Ii.S.,  Attlhar  ai  "AlpiiM  Flowan  far  English 


THE 

Gardcas,"  ft& 

A  Coloured  Plate  is  now  i«uc<!  with  every  number  of  Th^  Carden. 
"Mr.   Robinjoo't  valualle  and  elegant  wnkly. "Satunikij/  Jirftrtv, 
Aug.  loth,  187s. 

The  tbUowing  are  tome  of  the  subjects  regularly  treated  ol  ta  it*  page* 
The  Flower  Garden- 
Landscape  (badeoiag. 
The  Fruit  Garden. 


Garden  Structures. 
Room  and  Window  OirdaaSi 
Note*  and  QueMieok 
Market  Gardeninf^ 
Trees  and  Shruhc 


Maidyl 
Town  C 

The  Conserratorf . 
Public  Gardens. 
The  Greeahouse  aad  Stom. 
The  Household. 
The  Wild  Garden. 
The  Kitchen  Garden. 


Prolcsaar  Asa  Gbav  aayi :  "  It  seems  admirably  adapted  to  the  wants  and 
illemen  who  are  interested  in  nMl  anith   -       -       -  - 


taMca  «t  gentle 
hi^4E  ■Veaca  < 
taevRBota*) 


«f  gentlemen  who  are  interested  in  raial  aCut^  By  aacfa  we  bear  it 
I  of;  and  we  think  we  do  a  fa 
I  yet,  by  catting  attention  to  it* 
Plica  ML  Wotkly.  Speciraca  Cepy,  Post-free,  HJ. 

Terras  ol  SubtcriptioB. — Sent  direct  fton  the  Office  in  London,  pan  freo, 
payable  in  advance— For  One  Year,  a6r.  :  Half  a  Year,  t4«. ;  (jUarter  of  a 
Year,  7<.    Address  all  letters  concerning  Subtdiptioas  lo^Tlia  Publishac  si 
Gardtm,  37,  Sonihwiipwo  Sinet,  Cevcai  Gaidea),  Leadeai  W.C: 
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THtRO  EDITION  KOW  READY. 

Crown  Rvo.  t.^i  ^k/. 

LIFE  OF  A  SCOTCH  NATURALIST. 
By  SAMUEL  SMILES. 


Wiih  Voitnii  aad  IllMintfou  by 


BLACKWOOirS  MACA7ISF.. 

done  a  mora  graceful  and  Memly 
act  than  •boi,  ia  obadicnce  lo  ihe 
pexeaal  wiiJi  of  the  Quaca,  he 
I  tha  facnvaooaatet  cf  tiiii 


"Mr.  Smiles  has.  in  a  vfry 
charminii  aod  vtiy  beauliluiJir 
OhHlniid  iwhiMat  Mtoaad  th* 
linne  aa4  (SuMCwr  4f  l^lMSia* 
Edward  froiii  oUkrioB  a*  ■  nect 
acc<<mpli%he4  aalttralfat.'* 

rvscti. 

"  The  Wfnderfiil  Intc  slory  cf  a 
wondcif  il  true  man— a  >>l<tfy  to 
brngMaiaiMotbe  eycf,  and  tn  fill 
tltehaatt  with  >adne»  and  Bind- 
■«M-  ■  atory  to  make  ih»>c  who 
lead  better,  humbler,  and 
gaallar,  and,  above  all.  more 
tkaakiul  la  ika  Gnat  Faihar  of 
alL" 

LAXn  AS'D  WATER. 

"  Kegarding  ihis  'Uf*  cf  a 

Scnich  Natiiralm'  as  a  mere  nar- 
rative, it  ■Dcjiii:  nl'  the  moil  enjoy- 
aUa  boaka  it  has  ever  been  our  I 
!IOre.i(K" 

JOHN  MURRAY, 


OBSFRVFR. 

"Ifevcr  anun  wascamVI  a»ay 
bjra  f  abject,  il  has  been  Mr.  Smiles 
on  the  piCMOt  occaaion,  and  the 
subject  «  fortunately  quite  »  otthy 
ofhlin.  .  .  .  ITie  work  i>  a  crnni 
to  the  bead  and  heart  of  Mr. 
Saiilti." 


srrCTA  TOR. 

"  Never  ha*  Mr.  Sailn  written 
with  mora  of  frediaitat  and  wit 

than  in  prMeniloit  to  nt  the  picture 

<,f  this  1  alissy  nf  N-itiir-ilists.  A 
1. 11':  I.-  !rssc'n  ol  iin.WI  hiiniiliiy 
here  K"e>  hsntl-in-hand  with  the 
Icaaea  oi  Mlf-hclpaa4  cicvalasit.'' 


SA  TURPA  V  RFl/F.H'. 

"  The  hlography  of  thi*  remark- 
able m^n  uwr*  much  of  it*  tliarm 
to  the  niannerm  which  Mr.  >mile4 
ba«  done  hit  part  ai  narrator.  Ihe 
unubtru.ive  way  in  which  the  »tory 
it  toll',  xnd  the  p>.>sjni  style  cf 
tlic  knioHh  ard  ricnencnri-tl  jteii, 
dc&ervc  inure  tltau  .4  pa^\u>g  word 
cf  .ip].rn%al." 

Alhcm.Trle  Street. 


MR.DARWIN'.S  NEW  WORK. 


Now  ready,  crcwn  Svo,  lu. 

The  EFFECT  of  CROSS  and  SELF-PBR- 

TII.HATION  in  theVEGETABLK  KINGDUM.  Rr  CHARLES 
I>.\KWIN,  r.R.S.,  Author  of  Ika  "Of^  «(  Spadca  M«m  of 
Natural  Sdectioii,"  ftc,  &c. 

AlntbyOaiaaw  Alidur,  Second  Ediiioi^  SMiiad,  with  Woedort*. 

crow  n  8vo,  9r. 

The    VARIOUS    CONTRIVANCES  by 

wl.ichOK^  HIDS  jre  FERTII.l'-rn  I  v  INSECfS. 

INSECTIVOROUS  PLANTS.   With  lUus- 

ttMiou.  OvmtWk  t4a> 

The  MOVEMENT?'  and   HABITS  OF 

CLIMBING  PLAN  vs.    With  l!luMr.itlons.    L'rt.wu  8«0w  6f. 
JOHN  MURRAY,  Albeniarlr  SlrfeL 

ZOOLOGICAL     CLASSIFICATION  :  A 

Handy  Hook  t  f  KLfLrcucr,  \»i;!i  'I  .ili|e>  ul"  the  Siibkingdoms,  Clattef, 
Ordera,  &c,  ol  li.e  Anut4al  KiiigiJoin,  their  Oiaracicn,  aiul  I  ju*  of 
tba  raaulka  and  l>iriii^al  Ccuoa.  Ut  FftAMUS  P.  PASUUE. 
P.L.S.,Ae.  ttatOk  tfi.M 

JOHN  VAN  VOORST.  PateiMIMr 


The  DEPTHS  of  the  SEA :  an  Account  of 

dia  Oantial  Kaialli  of  ika  Dredgiag  Chi1<M«  of  tt.M.SS.  l.i^ktHinf 
and /'i»*Tfi,/»W  during  the  Snminer^  of  !'-/>^-/'c)-7o,  under  the  icicntitic 
dircciujii  ol  l>r.  Carpenter,  K  K,,S.,  J  <.w\n  kfiiiys,  K  k  S  ,  ami  |tr. 
WyvUle  'Ihomaon.  By  C.  W'^'VILLK  THl>MSO.N",  LU.D.  iMt-.S., 
~'  or  Oi  tha  Scitalilic  Staff  of  ibo  ChalUngtr  EapMag  Ex- 
Sacood  Kditiao.  Royal  Ivo,  with  aaariy  no  llhuioi 
ISOBlooRdMapaaadflaai^frica  sif,ML 

Leodaa:  MaCMIILAII  amd  Ca 


Oa  tlio  Ml  of  owy  Meadia  pifee  Stspanee. 

THE  ENTOMOLOGIST: 

AN  II.I.U.SI  kATFD  JOXmVAL  OF  BRITISH  E.VTOMOLOOV. 

hi,  r^i!  hy  I'lHK  T.  Cakkington, 
V.  iih  tl>e  assistance  oi 


Fkkderick  Puso,  y  Z  S. 
KnwAitii  A  FiTiif- 

lOMN  A.   I'OWEK,  M.D. 


FiterigiticK  Smith. 
I.  Ja.sNUi  Wnm.  F  L.S. 
F   lUtMANAv  \Vhi:h,  M.D 


UurinK  the  year  1877  it  it  intended  lo  {Kiblish  an  Kpitotne  of  Novelties 
ami  Rarctict  which  have  occurred  i>mcc  iB?^  Also  frcqucM  Biographiral 
Notice*  accoaipanicd  by  Plioia|m|duc  Portrait*.  Many  iateicftiag  articict 
OB  all  bnacfaa*  ara  |wiMiiaiil  wj  Itadiag  BnWiritlitgMti  Tten  «U  be 
aitaMiwu  Weodeuli. 

SIMPKIN,  KAMBALL,  ic  Ca,  SladtWaUl  CMM. 


Jvil  poblished.    Price  .Sij 

REPORT 

TO  THE  PUni.IC  OF  ENGLAND, 

ON  CERTAIN  MATIKRS  ok  GENERAL  INTBRBST  AND 
GREAT  IMPORTANCE, 

RELATING  TO  SCIENCE. 

By  KUKI.OS. 
LonJon:  TRt'nNFR  ani>  CO..  I  uHc-ite  Hill. 


Second  Thousand,  imp  8vo,  with  5.,5co  \V'cx>ilcut«,  price  tir.  fri. 

A   GENERAL    SYSTEM  OF  BOTANY. 

Translated  fr.im  the  French  of  F..  .\|.\oct.  M.D.,  andj.  DBCAIS1n^ 
by  Mrs  IIo  'Vkk:  wnh  A>'>1  timis  by  \.  O.  HOOKHI.  CA.,  F.R.&. 
l>irecior  ol  the  Koyal  botauic  Garden*.  Kcw. 

"  The  mo<t  rr  m|iTthciMi«a  liaatilo  ofoiotfcm  4bio  that  wa  km 

seen.  " — Athenirum. 

LmiAw  :  LONCUANS  A  CO. 


GANOTS  PHYSICS  AND  NATI  RAI.  PHILOSOPHY. 
Ib  crown  Svo,  with  Cbtound  PLite  and  464  Woodcutf,  7/.  fid. 

NATURAL  PHILOSOPHY  for  GENERAL 


READERS  and  VpUNG  PF.RSONS.    TnuulateH  and 
Gakot's  "  Cours  Ki^mentaire  de  1'  ynque  '  (with  the  Authorll  ; 
tion)  by  E.  Atkinmj.v,  Ph.O..  ProfeMor  of  l^xparim-alal 

Science.  SiafT  Collrgc.  Sceoirf  MMoo,  «itb  80 pots of  Naw  Mamr 
and  34  New  Woodcut*. 
';a  good  text  boekof  iihwiu  fcr  Ao  nMOa  and  upper  daiiM of  tofft' 
notacinii  a 


and  Kirls'  school*,  coilnufhff  a  &mifor  account  of  phy«ical 

aivd  li>ws  for  the  ceneral  readier.  Tue  luhjects  are  the  properties' nf  natter, 
hydrosiKics.  |in(umalics,  atx  nstii's,  heat,  ligbt.  majnietisiR,  and  electricity ; 
and  the  trcatmeni  u  entirely  iiee  liom  atathemaucal  fminul*."— .\'.r.'>/rT. 

9)r(lttMUMTtaMlalor,  uniform,  price  t^r 

GANOT'S   ELEMENTARY  TREATISE 

«a  PHYSICS.  Satnaih  EAiioa,  revised,  with  4  Malaa  and  yja  W«od. 
LoodMi :  LONGMANS  A  OO. 


Recently  puMisheil,  crown  S'.  ,       |.:  .  price  u. 

The  PROTOPLASMIC  THEORY  of  LIFE. 
By  JOHN   DRYSDALE,  M.D.,  F.R.M.S.» 

rnHDMi  01  ma  Mvcipooi  jmcraaospiGai  aociaty. 

"The  aatjecta ara liortadiaonMBairtoMdt will qaita  riporpc"*aL*— 

S'atHrt, 

Loodoa:  BAILLlfeRI,  T1NDALL.  A  COX.  ao,  Kmm  WiOioiB  Strcd. 

Strand. 


lliis  day  is  published. 

CULTIVATED  PLANTS: 

THKIR  PROPAGATION  ANU  IMPROVF.MENT. 

Induding  Natural  and  Artificial  Uybxidiaaiion,  Raiiint:  from  Sevd, 
Cutimgih  ud  Laym^  Graliinc  aad  Bnddiar.  a*  appiiad  lo 
dia  Faaiiliw  m4  Cmci»  in  C^iltivaiioa. 

By  F.  W.  BURBIDGE, 

Author  of  "  DnriT^iic  Florlcu'liire."  "  Cool  Orchids,"  &c. 
Illiulhlted  by  numerou*  Engraving*.     Crown  octavo,  i:x.  f«/. 

WILLIAM   BLACKWOOD  ft  SONS,    Edlnbursh   and  I^ndon. 
T  H  K    PEST   F  A  R  M  f;  K  S'   NEWS  P  A  I'  Y  R. 

THE    CHAMBER  OF 
AGRICULTURE  JOURNAL 

AND    FARMER.S'  tllkoNICLK. 

F.iiiicd  by  John  An^rRSON  Ciakkk.  Sect-t.ity  to  tlie  Leisital  Ch.Mnbcr 

(it         n  iiilure, 

Devotes  sjiecial  attention  to  the  discussiuus  and  proceedings  of  the  Chamben 
t)f  Agricvkitre  of  Crcat  Briiaia  iwhich  now  niiMlbcr  aipwaitla  of  iKaoo 
memliers),  be<ndc«  giving  anginal  paper*  on  practieal  laimmg,  and  a  aiM  of 

inirtliv;eiice  uf  iwirticular  valuo  tO  the  agricalturut, 

I  h.  1.  i  |.  .r,  <_.  .Ti,  Secd^Hopk  Cattle,  and  other  M.nUt-  uf  M'.nJay  1 
»pecialiy  re|x>rtcsl  iati' 
M  to  aaMta  deKtrcry  1 
atoming.  Nca 

I'nhli  he.1  by  W.  PICKERING,  »i,  Anindel  Street,  Strand.  W.C 


.  'Ti,  Seed.  Hopk  Cattle,  and  other  M.nUr-  uf  M'<n<!ay  are 
si  iu  till*  jamiial,  whidt  i*  despalcbcl  ihc  ^.imc  eveains  so 
itNvy  10  wwiUT  mbieriben  bjrtha  tet  pa«  on  T^aMay 
3if.,  or  prapan.  i$r«  a  year  ptM  ftoe^ 


The  JOURNAL  of  APPLIED  SCIENCE 

and  RKCORD  of  PROGRESS  in  the  INDUSTRIAL  ARTS. 
MijiitHly.  I'nce  Fourpencc-    Edited  by  P.  L.  SiMMONOS. 
KKNT  &  CO.,  PATERNOSTER  ROW. 
AdvcrtiacDCDta,  SubioipliaiM,  and  all  ComamaicHioo*  to  be  addraatod 
r.  P.  J*  UMMONOS.  aft  CkMpid%  iMdoi^  B.C; 
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WorkB  by  the  Editor  of  "Sohnee-Bouip/' 

Criiv,  I.  3v,3.  cloth  gift,  price  6t. 

THE  AQUARIUM: 

ITS  INHABITANTS.  STRI  CTURF,  AND  MANAGEMENT. 

Bv  J.  E.  TAYLOR.  Ph.D..  F.I^S.,  F.G.S. 

Oi.VTit.vTS.— Hirtory  of  AqiwrU-PrincipVj  of  Aquaria-Coti^truriinn 

•  Notary  for  the  Micru,rnpr    Marl,,.  Aq,,U^^  fjr  RooiM-&rwJi3k 
K^^JolhM^Cnftticc^  Kc^imu.]tnni-Ai.nclid>-W^.iJ»H^f7,"j 
Illu«lrated  with  iy)  Woodcuts. 
_  "  A  prcliaioui  number  of  curious,  strikiai.  exoellant  and  iiii.f.,1  i  


BY  TOB  SAUB  AUTHOB. 

3rd  Ed3t{eB.4aowiia«i%eMi,piiM4fc 

NALf-HOURS  IN  THE  GREEN  LANES. 

A  BOOK  FOB  A  OOUKTKV  STBOUL. 

Illustrated  with  300  Vfoeieata. 
^1^^  remainlnK  to  en,ble  ary  one  to  eo.  with 

tarn  taamnmg  m  Iw  remembered  •  till  vumraer  doth  como  again.'  •— 


BY  THE  SAME  AUTHOB. 
aid  BAbob  crown  tro.  doth,  pdc*  41. 

HALF-HOURS  AT  THE  SEA-SIDE. 


Illtutnted  with  150  Woodcuts. 
▼»nr^^NMnMr  mimiaii  10  hit  nmblci  than  *lr.  Taylor. "-iW 


BY  THB  SAME  AUTHOB. 

;ir<!  F:-:         Crown  8«0t  prie* 

GEOLOGICAL  STOKIBS; 

A  SEJ(/£S  OF  ^^'/OGKAPHtSS  l»  CUROKOLOGKAL 

^of'''l.^I?'*'!r"f^*?  f  -  *  ^''^     Granite-A  Piece  of  Qu.art»-A 

of  Purl  cck  M.^r'  ,  A  Umerch»L3l'K^,.5^  -  ^^'x* 
BouWer-A  Or*vei  Pit.     ^     W«ar-A  FiM  «r 


IlhMtntcd  wtth  Woodeatib 


"Tht  Mories  themielve*  are  dimply  and  cfearly  told.  Md  in  their 
"rtP-.'!!!?"?"''^"'^!''.'  ^  •■^'"ably  complex  iuJlSSSii  » 


dm* 


:  iBABpWlCXB  ft  BOOVB,  igi^ 


Myi??^^  SCIENCE  &  ART  SERI ES 

E«^^Svi:NitvR  r.  Sk-,.t,  ,nv,  F.r.  S..  H..\f.-.  Orok.gical 

PjBnrSICAL  GEOGRAPHY.  By  the  Editor.  4cloih. 

GEOLOGY,    liv  the  Kdiior.    i....  cU.th. 

?rit:Tov^*?,*'S  *"     Physiological.      By  Ai.KRP.n 

.ry  »Bual  It  h  the  U«  we  hnw  Mec--A»/ 

CRYSTALLOGRAPHY,  wth   Coloured   Di.-,craia,  from 

GvJhgy.    1/(6  J"«'>AN,   of  thr  MuM:..m  of  Practical 

timeB  the  price  cKuWferrtl?i3t  J*"""" "  «•  "WrtX 

MECHANICS.  HYDROSTATICS.  &c.  i..  cW.h. 

^^l^'i4^.f«ik.^S0PHY.  The  .u„  pr.H:n,  v„U.  i. 
m.te,-.,N,  hu,  ,,„  ,„,1.  j.,.„l,.„t  a.,.l  original  prnducSSPiS^SKSS!^ 

r  oc>uieti  t.>       atomic  oimrHj5iti,,n  of  imkcnlM     -rmiil      r  .1 
Mderation  of  adv.-.&ced  uiidcmJ     B-«^  .Li^Zf^  ''''' 

MINERALOOICAL  TABLES,  descrtliiii}'  the  I'iiviicil  iiirl 
JffllWERALOOY.    ByF.  RuTi.EY,  F.G..S.,  H..M\ Gt„!o  i- 

cal  .Purvey.    11.  r«/   tl  .t),  ••-.■.-■«  vimio^i- 

tnst.iiu!r*h"..'''.:',':;'i';-  .'r.s  ««di,  i.i^..iy 

^^p.'^f  V^f/i.^^'  9^  ?«ACTICAL  SOLID  GBOMBTKT. 

;    ;r  :-i;'v  ^7  '^'^ 

AN!  MAL  PH ySIOLOG Y.     liy  K.  '■T^'^K^vVn^-    F  G  S 
^Ro^^S^'^CTW-orGEOGR^        AND  AS- 

plE^s;;:;^" 

MATHEMATICAL  WORK<t 

vised  I'y  Prof  HKvrK.NK  Jx,  k.   IV..,.!,  „e  „f  ,4  New 
Brunswick  Uiiivcr     v     i  r,,M,-,  S'  >    -,,1.  . 

^°^'.??'i?NS  TO  EXERCISES  IN  ^altjbiRN  GEO- 
^°N?h^^^K^s?I^R&SS2?£TRY  FOR  WORKINO 

SOLUTIONS  TO  SOLID  GEOMTITRV  aj 
•«P«mto.  tj.   By  Or.  »i.  uV.1<mh 

THOMAS  MURBY  32  nouvcrie  Stwei,  Fktt  St«et. 

London,  E.C.  ' 
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••  THE  LEOPOLD  SHAKSPERE  — Mr.  Furnivall's  introducJion  to 

the  LMOI'OLD  SHAKSri'KK.  ■.vli:.h  he  is  editing  for  Messrs.  Cassell, 
Pcitcr,  and  GaJpin,  dcaln  whli  ilic  ttlays  aiiJ  poems  in  chronological  order. 
The  writer  endeavours  to  brini;  a  frc^h  cicmcnl  ot"  certainty  w.'.o  that  order,  by 
noting  the  links  of  subject,  inciilcnt,  ch.\ractcr,  ionr,  ami  plirise  between  the 
plays  coming  next  to  one  another,  so  a'^  to  prove  that  Shakspcrc's  works  are,  as 
it  wctc,  ont-  continuous  series,  from  '  Love's  I.  ibuur's  Lost '  to  '  Honry  VIII.' 
As  the  play^  and  poems  are  arranged  in  four  division;,  so  Mr.  P'urniv,".!!  con- 
tends that  the  works  of  each  division  fall  into  smaller  groups  of  plays  specially 
linked  together,  Thus,  the  first  group  of  the  first  period,  'Love's  I.a'.K)ur'» 
Lost,'  'The  Krrors,'  and  'The  Dream,'  are  connected  by  the  comedy  in  all  of 
them  tuminfi  upon  mistaken  identity.  The  later  group,  of  '  Romeo  and 
Juliet,'  'The  Venus,'  ani  '  I.ucrcce,'  by  the  ])X54ion  and  richness  of  fancy  in 
all  ;  t!  c  Tjrit  group  of  the  third  period,  '  Tuli.i=i  C.isar,'  '  Il.inilet,'  'Measure 
f.>r  Ml/ isiiic,'  by  the  unfitness  o(  their  heio'>  n.a'iire  to  hear  the  burden  Uid  on 
it,  tVc.  I  ne  sonnets  are  briefly  analysed  aiiJ  held  to  be  autobiographic  and 
inlt  rjirtl.!  ivc  of  the  play.  Tlic  claims  to  genuineness  of  '  Edward  the  Thir<l " 
anil  parts  of  'Sir  Thomas  More  '  arc  examined  and  (li*allo *-cii.  I'rof.  Spald- 
ing's more  mature  opinion  on  the  doubtfulness  of  Shak'ipcri^'s  share  in  'The 
Two  Noble  Kinsmen  "  is  jirefcrrctl  to  hi-  earlier  declaration  on  the  subject.  A 
strong  appeal  is  made  for  the  study  of  Shakespere's  works  in  chronological 
order,  and  the  neces-iiiy  of  studying  the  poems  along  with  the  pl»ys,  as 
Chaucer's  minor  poems  are  taken  with  his  talcs,  is  insisted  on." — Athmntum. 

KKADV  IN  A  KLW  ILW.S. 

THE  LEOPOLD  SHAKSPERE. 

DtiV.citUd  hy  permission  A-  H.h'.Jf.  PKJNCE  I.EOPOI  D. 

With  about  400  Illustkations.   Small  4to,  doth.    lor.  bd. 

The  Test  of  tlw  LaoroLo  SHAumx  fa  tihH  of  Fnt  Diuul  of  Boon, 
«lw  hu  inpplied  for  the  EditioB  a  Chraoolasfeid  hxtm^mifxlL  m  the  PJqrs 
and  Poems. 

Till-  Edition  ir.c!n!f,  "The  Two  Xoble  Kinsmen"  and  "Edward  IIL" 

The  Text  of  the  former  i'iay  is  revised  by  Mr.  Harolo  LittlbOALB.  The 
latter  pUjr  b  from  the  Text  of  PnC  Dsuua. 

CASSELL)  PETTER,  &  GALPIN,  London ;  and  aU  Booksdler*. 


FOURTH  EDITION. 

RUSSIA. 

BY 

Mackenzie  Wallace. 

Two  \  uluroes,  cloth. 

"  Undoubtedly  the  best  book  written  on 
Modem  Russia  by  a  foreigner,  and  one  of 
the  best  books  ever  written  on  that  country 
by  dtber  fore^iMr  or  Mtive."— HfiNM. 

CASSELI,  PETTER.  &  GALPIN,  Loadoa ; 
and  all  Booksellers. 


EIGHTH  EDITION. 
Price  vit. 

Captain  Burnaby's 

RIDE  TO  KHIVA. 

"  It  is  impossible  to  read  what  Captain 
Burnaby  has  written,  and  to  use  the  maps 
he  has  supplied,  without  feeling  that  he  fur- 
nishes a  key  to  the  comprehension  of  the 
general  scheme  of  Central  Asia  from  Pcnia 
to  China." — Salurdny  Ki~>iew. 

CAS.SELL,  PETTER.  &  GALPIN,  London; 
and  all  Booktellera. 


EVERY  FRIDAY,  price  3d.;    post  free,  sjd. 

Of  aU  Xc-.cs  A^ti'.ls,  and  at  all  Railway  BAdstalh. 

THE  LIVE  STOCK  JOUBNAL. 

A  BREEDER'S,  EXHIBITOR'S,  and 
COUNTRY  GENTLEMAN'S  CHRONICLE. 

Being  the  recognised  Organ  of  Live  Stock  tateiaata,  clKUlatinf  afasaat  iritbout  exception  amongst  all  BUYERS 
BRBEDBRS.  EXHIBITORS,  and  OWNERS      HORSES,  CATTLE,  SHEEP,  PIGS,  DOGS.  POULTRY 
PIGEONS,  and  STOCK  of  every  kind.   It  eoataiu  the  Pulleat  and  most  Critical  Reports  of  THE  SHOWS  and 
important  STOCK  SALES,  and  LEADING  ARTICLES  by  the  HIGHEST  AUTHORITIES  upon  all  sui  jects 
bearing  directly  and  indirectly  upon  the  COUNTRY  GENTLEMAN'S  RESIDENCE,  the  HERD  and  FLOCK 
the  STABLE,  the  KENNEL,  POULTRY,  PIGEONS.  CANARIES,  CAGE-BIRDS,  and  the  ENTIRE  LIVE 
STOCK  of  the  Farm  or  the  Fancy;  in  short,  upon  every  feature  of  interest  appertaining  to  the  profitable  and 
reereativa  paiauita  of  Countty  Life. 

Pahlishing  Omce  and  Ofiice  for  AdveitLsements  :  LA  BELLE  S.M'VAGF.  YARD.  LUOGATE  HIIX^  E.C  " 


To  be  published  in  MONTHLY  PARTS,  price  6d. 

FAMILIAR    WILD  FLOWERS. 

By  F.  fi.  fiULMB,  FJ1.S.,  F.S.A.,  Art  Master  at  Blarlboroiigli  Ckdl^e. 

PART  I  READY  MARCH  26,  price  6d, 

The  COLOUR£D  PLATES,  which  will  foon  10  praoiiieiit  an  attncUoa,  will  be  PATNTfNGS  FROa 
NA  TUJtEt  and  wiU  be  i«.prodaced  on  SBPAlukTs  Pumt  PAnut,  to  die  beat  fbnn  of  Chromo-Lithographf . 

<9*  SPECIMENS  c/  tkae  COWVRED  PLATES  an  0»  vim  tUM     kaditig  BpokteUm    Ttum  and 

Cmntry^  andai  tht  Railway  SoakHalls, 

CASSELL»  PETTER,  ft  GALPIN,  Liidgale  HOI,  London;  and  aU  Bookielleia, 
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BOOKS  OF  MAEK  TOB  THE  LIBBABY. 


BUGBNB  SCHUYLiBR'S 
TURKISTAN. 


•  With  s 

Demy  8«o,  cloth  extrs. 

Edilioa. 


FUUi 


Prtea  w. 

"  Will  pais  to  p«stcriiy  at  a  standard  work  on 

TICKNOR'S  MEMOIRS. 


A  Kounh  EUilioo  of 

THE  CRUISE  OP  H.M.S. 

CUM.t.ESC.ER,  by  W.  J.  J.  SPRTT,  i» 
to  preparation.  1  vol.  d«my  tvo,  cloth  extra, 
with  Houle  Map  aad  muy  llluttnilioni.  tSf. 

«■  Wm  Im  iNkowcd  ud  f<«d  with  grtat  hMntt. 
....  GI«M  a  CMtol  idM  d  the  «niM. . . . . 

lbv»dHBniB(bMk."^«lMAi«/K^ 


R.  D.  DLACKMOKE-S 

LORNA    DOONE  :    a  Ro- 

of  F.im'>or.    8v.j,  tl.jiK.  61,   

R.  D.  BLACKUORK'S 

ALICE  LORRAINE:  aT«le 

of  the  South  Down».   gym.  detK  tt.  

R  D.  BLACKMORt'S 

CRADOCK    NOWELL  :  a 

Talt  of  ihc  Forest.    8vo,  cloth,  hi. 

I  K,  IJ.  l'.;-.\tK.MORE'S 

CLARA     VAUGHAN  :  a 

I   No»eI.  •»».  chA^  Cif  

R,  D  lU.^CK.MORE•S 

CRIPPS  the   CARRIER;  a 

Hatat.  8vo.  cloth-  6«. 

WILLIAM  BLACK'S 

A  DAUGHTER  of  HETH  : 

■  Ifonl.    Svo.  cloih.  6-s   


MAJOR  W.  F.  BUTLRR'S 

GREAT     LONE  LAND. 

Ttavda  and  Adventures  Crown  Svow  cloth, 
HiMitrated.  It.  6rf. 

MAJOR  W.  K.  BUTLER'S 

WILD  NORTH  LAND.  A 

Wialcr'4  Juurney  across  N'urihtrn  North  Ame- 
rica.    I  llir^rrated,  crnu  n  Svo.  clnth      ^s.  t-J. 

MAJOR  \V.  F  KUTLER'S 

AKIM.FOO:  the  History  of 

•  PaUlRiC.    Crown  8vo,  i  lnth.    71.  id. 
"  A  rr<*t  iurcess  "— 1  j  i.^f. 

H.  M.  .VI  ANI.KVS 

HOW  I  FOUND  LIVING- 


A  SaeMid  EfitkiQ  of 

The  TWO  AMERICAS,  by 

Sir  ROSB  PRICE,  Bart.,  U  sow  ready.  1 
vol.  dcair  Sn,  dMl  «Mi%with  lUutntioM. 


WILLIAM  BLACKS 

THREE  FEATHBR8 

NovaL  8vo.«ledi.  it.   


STONE.  Crown  SvehMapaai 

c!r.th.     7t  ("i 

J.  A.  .MAC  GAIIAN  S 

RIDE  to  KHIVA,  and  CAM- 

PAIGNINConlheOXUS.  Wiit.  Man  ^nd 
Illu^irationv    Cloih,  crown  8vo    71.  6a. 

C  R.  MARKHAM'S 

THRESHOLD  of  the  UN- 

KNOWN  ARCTIC  RFOtON.  WithMape. 

Crown  Svii.  rl  .tti.     icj  / 


i8r. 

"  One  of  the  radaat  Mh  of  Mml  Of 

tCAMn." — Sii'/iHttlH, 


the 


"The  whole  book  b 


read- 


WILLIAM  BLACK'S 

KILMENY:  a  Novel.  8vo, 

cloth.  61.  

WILLIAM  BLACK'S 

IN  SILK  ATTIRE :  a  Novel. 

•vo,  cloth.  6».  

WILLIAM  BLACKS 

LADY  SILVERDALE'S 

SWEETHEART,  and 
8vo.  cloth.    IQJ.  (xi. 


LIFE  AT 
,  Smtl  pott  Swa, 
[ifmit  nm^jf. 
wwk  tt  naluial. 


A  DAY  OF  MY 

ETON.  Bjraa  Emi  Bi 
limp  cloth.   Piwe  a*.  M, 

"  It  is  thil  very  rare  thf 
brilli.ini,  and  yt  perfectly 

Litt-r.iry  C'\u^-         if:  . 

PLUTARCH'S    LIVES  of 

ILLUSTRIOUS  MEN.  Corrected  from  the 
Greek  and  Revised  by  A  H.  CLOUGH,  M.A. 
Royal  8vo,  cloth  cMr.i  Price  itr.  ; half  WltiHl, 
ai/.    Nearly  800  p«gei. 


London:  SAMPSON  LOW,  MARSTON,  SEARLE,  &  RIVINGTQN 


CAiMBRlDGE  UNIVERSITY  PRESS. 


SIR  JUNG  BAHADUR. 

JUST  PUBLISHED. 

HISTORY   OP  NEPAL, 

Translated  from  the  Original  by  MUNSHI  .SHEW  SHUNKER  SINGH  and 
PANUIT  SHRf  GUNANAND;  edited  with  an  Introductory  Sketch  of  the 
Country  and  People  by  Dr.  D.  Wright,  late  Residency  Surgeon  at  K&thman^ul, 
and  with  numerous  facsitmle  Illustrations  from  native  drawings,  and  Portraits  of 
Sir  JUNG  BAHADUR,  the  KING  OF  NEPAL,  and  other  natives*  from 
Photographs. 

Super-iroyal  Octavo,  Chih,    Prm  21J. 


London:  CAMBRIDGE  WAREHOUSE,  17.  Paternoster  Row. 
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r.  Rurten. 
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Aaatamy ofilM Mil  i<  I'rcr  [M  ,  iui  >'><•<. A i/<«iui:  Braf.  A.H.Garrod. 
— KMaHkaonthc  Aii.niiy  d  -.afuratat  BtfwariBanlitt 

WRDNKSDAY.  Hi 
RovAt.  Coi.i.itGB  or  SoifiWM)  at ^— 'Tkc 

Prof.  Flower. 

GaotxJCiCAL  bociSTT.  at  B.— On  the  Strata  and  thcii  F0--1I  Cootenu, 
between  the  Borrowdale  S«ri-\  of  the  North  of  KngUn'I  llie  Comtton 
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tvo,  7X  ftd. 
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E.  DENT  &  CO. 

MANUFACTURERS  OF  CHRONOMETERS,  &c.,  TO  HER  MAJESTY. 

6z,  STRAND,  AND  34.  ROYAL  EXCHANGE,  LONDON. 
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HER  MAJESTY  AT  WINDSOR  CASTLE  AND  BUCKINGHAM  PALACE, 
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JtOaddbCtottfiedw  Ae  mwt  cflMeal  and  \utSa%kit  remoying  Mwaie.  Hae,  ud  lead  from  water.  See  Report  of  RojJ 
ComniMloB,  otCMUlid  to  PttBuuntb  Sorioii  187$.  IVeeklf  Reports  of  the  Rc^stnr-Geaenl  of  Juuiarr  8»  1876,  nd  Jun^' 
1877  ;  Journal  of  the  Rojvil  AnlcaltBral  Sodeiy  of  England.  Vol  XI4  Put  1, 1875.  Sm  dso  lesding  aitidei  In  tlieT^ 
jp^ruary  i,  1S77,  the EvtmmgSlmiiUfit  Fcbtmry  a,  1877,  && 
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^tioiMfclmwciici,  4c.      WaicT  TetttDg  Apparat«j,  <oi.  id.  and  »n.  each. 

DaadM«*'T«ting  Appantna  fcr  DiacovcnnB  the  Pre«enc«  of  Impgritie*  in  Water"  la  a  Mlt  i 
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BROWNING'S 
MICROSCOPES. 


THE  COMPLETE  BINOCULAR. 

This  instrument  has  a  firm,  well-finished  stand, 
with  rack  and  fine  adjustment  to  body,  mechani- 
cal motions  to  stage,  removable  fittings  for  appa- 
ratus, revolving  diaphragm  with  3  apertures,  A 
or  B  eye-pieces,  and  i  in.  16°  and  \  in.  75" 
objectives  ;  fitted  with  binocular  arrangement, 
with  lever  adjustment  for  adapting  the  eye-pieces 
to  the  width  of  the  eyes  of  the  observer. 

PRICE  £10  10s.  Od. 


Price  List  of  Microscopes  free. 

IlliistraUd  Catalogue  of  Microscopes  with  3 1 
illnstratious,  six  whole  page  engravinos,  post  free, 
7  stamps. 

JOHN  BROW^NING, 

OPTICAL  AKD  PHVSICA.  -STRUJ^^K^R  TX>  H^^  SOCIETV.  THE 

6  3,    STRAND,    W.C.,  LONDON 

FACTORV-SOUTHAMl'lON  .STRKET  and  EXF.TKR  STREET,  LONDON. 
PRIZE  MEDAL,  1862.  ESTABLISHED  100  YEARS. 

Tekscopfs,  Spfclriysapcs,  O/'tra  Glassfs,  ii~«r.,  &  c. 
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MICROSCOPIC  OBJECTS 

Of  tke  hiichest  attainable  perfection,  illusimiiif  Aiiatuaiy,  PhrsaoU 
BatUTt  EolOBolofy,  and  every  branch  of  Microtcopical  Science.  J. 
IMhrs  New  Typcn  PUtet  and  ObjrcU.    Nobcri's  Lines.   All  nutcrials 
sad  Nquifilci  for  noiuuitic.   UaA)uaUeil  Sturm's  Mkraecopt.  w>il>  Eac- 
liiht4adhi«d|jiichot||«cHwi,rwr«OyiiiM,  Ottifagae.  N«w  EditiaB.  iSfCh 
Knli<  u4  pml  free,  and  Obfacu  daiWered  Ul  J3.%  A.  and  Brltiih  Colonic*. 
KDMUND  WHEKI.KR,  ^Ss,  Tollington  RmJ,  Hmlnw.iy.   Lonrfnn,  N. 


UNIVERSITY  COLLEGE,  LONDON. 

PAELIMINARV  SaKNTirtC  (M  il )  EXAMINATION  OF  THE 
UNIVBRSnV  UF  LOMOOM.  • 

,  The  Lectures  on  Botany  (Prof.  Oliver.  F.S.&)  and  Ac  Coma  of  Vnt- 
tical  OieuiiMry  (Prof.  Williamsao.  F.R.S  )  will  bei;in  on  TuenUy,  May  t,* 


and  will  be  continued  during  the  month*  of  May,  juuf,  ,ipd  July 

Botany.— Daily,  except  Saturd-iys,  from  8  to  9  a  M.    Fee  iot  the  Couru, 
i'XM. ;  paqtetuaf,  v- 
FitACncAL  Ckkmintxy.— Tuesday.  Wednaaday, Ttumdajr,  and  Friday, 


from  II  to  I  J.    t'cc  for  the  Course,  'C\  V-  •  perpetual.  Cl 

■IT»e  Third  Term  of  ihe  Junior  Course  of  I'hj'.ici  (Prof-  Koster,  F.R.S.) 
bceinsoa  fhuniday,  March  15.   The  subjects  of  the  Leciuret  after  Easter 


MacBaiaiim  Vohate  EktuMtf,  1^  wmI  Sowri,  LmMh 
wWtaMaday,Md  Fkiday,  lRn4te      Facte tkaTanOt/j 

PIKST  BSC  IXAHINATION  OF  TRB  UNIVBRSITV  OF 

L-  >NDON. 

A  Course  uf       Ijivti.*  in  I'ra  (icil  El'-m'::il.itv  I!iilj;ywill  be 
during  ttie  mnnths  of  April,  M.iy,  and  June     Thii  Course  will  ba dt^dad 
iolo  three  parts,  as  follaws : — 

Part  I.  General  Hisioloey  and  Physiology  of  Vertelmte  Afilmtb  (Awi- 
taat  rrof-  "^i  h.^terl,  from  a  to  5  on  Thursdjyii,  and  rnmi  y  1"  i.-  on  Fiidays, 
UOTI  April  1^  to  May  4. 

Part  II.  — Mructuicaod  LifeJiistory  of  a  Series  of  Typical  Animal*  (Prof. 
I.jnkrMer.  F.K.S.X  from  1  to  s  on  Thursdays,  and  from  3  to  4  an  Fridays 
from  May  lo  to  June  i. 

Part  111.  Structure  and  Ufc-hi»triry  of  .1  ~cr;<-^  Tvp;-al  Plants  (Prof. 
Oliver.  K  U  S.)  frmn  ,  i..  ^  on  S  .t ^lrdJV^.  rri.n-  M  ,^  , ..  :  ,  i,;nc  ?o. 

Fc«  f  :r  ihe  «(i.Je  t  uur-ie,  £(i  ui.  ,  lot  any  pan  sc:(i.»r..icly,  C  ''•<  <»' 
The  Third  Term  of  the  Clavsco  of  Mailicinjlir^  (Pr  .f  lleurici.  F.R  S  ) 
Scgin*  on  T)mr.€lay,  March  15.  The  Mil.jecis  uf  the  Lectures  in  the  Junior 
LlaiM  after  hjMcr  will  be  In  bmvion  A,  l£:eiiienU  of  Co-OTxlioate  Geo- 
raetr>- ;  in  Uivuion  I),  the  Klemcnls  of  .'^.ilid  UocHBelry,  including  the 
Sphere,  Cylinder,  ami  Cone.  Fes  for  each  Dtmioa,  iC  a  at.  for  lb  t  Tana. 
AOmtaagrKlaMManpLacCOTiiaa  Maduiriis  wiD  piohtfily be glvan 


FaaiheaMmyf  faalat  Chainiiinrfad  Phnica  aae abiM«b 
For  Ibrthcr  panicolaia  apidy  at  (he  Ofice  bT  the  CWIate. 

TAI.KOURD  ELY,  M  A  .  Secretary 

WESTMINSTER  HOSPITAL  MEDICAL 
SCHOOL 

(Oppoiite  Wcbtininittr  Abbey). 

.  The  I.FXTURESHIP  on  BOTANY  is  VACANT.  Candidates  are 
invited  to  send  in  their  appHcatloiM  aad  laatiaieaiatt,  and  to  call  upn  1  thr 
Dean,  at  (kcrge  Street,  Hanorer  Si|aaM.  before  t  o'cUKk  on  or  befure 
\Vcdi;<!.Jav.  the  :i»tha«nt  FMIbfUMe triil  ba  fivw  10 a  i 

.  .<n  a-MM  Ul  tc.%chins  aOM  •(  the  auhrJeCt*  te  ttO 
hi.  IS.  EaamuuuigB. 
 OBOKGt  COWBIXt  Dau. 

SUNDAY   LECTURE   SOCIETY.— LEC- 

»IALL.  LA.NGU.\M  PLACF,,  each 
SUND.n-  AfTERNOOK,  at  Four  piwiseJy.-Sunday.  March  aV- 
l>r  O  (..  /.  .,,1,  K  K.H.„.S,  F.R.!j.L.,on''The  Eastim  QuesUoo  ; 
fi<y  »  ReJuiious  and  Social  Poial  of  ^ew."— Uanbai*'  Annual  Sob. 


(Motrvad 


^t.  PayawDt  at  the 
Smu)  One  Shilliar. 


ROYAL  AGRICULTURAL  SOCIETY  OF 
ENGLAND. 

^  AGRICULTURAL  EDUCATION. 

cIi'^i^!^%*'''i*^^^J?''^^*^^  ^^  r«n  and 

^MTIJFICATBS  wdl  lake  pfawe  bi  tho  wcA  imTSaailn  TVBSOAY, 

NVdrad  to  be  aaat  h  by  April  % 
H.  M.  JBimif  S,  Sacwuny. 


April  17,  1877. 

Copies  of  the  Form  of  Entry,  which I» 
rt77,  may  be  lud  ou  ajj|.lic*lji.i:i  tu 

U,  Han&vcr  Square,  l.r.i     i;  U' 


QUEBNWOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

Saand  Geaanl  BdacatioD  for  Uoys. 

and'J!S«iSr"**'  "  Science,  partiaiUrly  to  Chemistry,  both  theoretical 

V  tt'*?"!?!*  ?  ^  S^**  £-5  S  •        r^"">'!"'«.  F.R.S.  :  Dr.  Rnscoe, 

   C^WILLMORE,  Pr:"c;pa!. 

ROYAL  POLYTECHNIC  and  BERNERS 

PMyah  l'^  rT  «"i"?«'<n"--Tl«e  Uboratories  and  Cla«  room,  for 
FiiYaie  and  CUvs  Study  are  Open  evefv  I>ay  and  Ereninit  Gentle- 
men  pre|>ared  for  Matriculation.  WoolwUkud tke  SS-^^^— -°" - 
B«U^  F«,  moderate.-Apply  to  SSt.  Ouom^ 
'TOijrMcluuc,  or  44,  licmcrs  Sueet,  W.  * 


BRYCE  M.  WHIQHT'8  UTE8T  ARRIVALS. 

MR.  BRYCE  M.WRIGHT  bai  Uiely  rtceived  a  very  fine 

series  of  A'ifetJ,  A/ofiu/s,  JW,  Ay/'/,  Saut,  0/j;  Ckacks, 

&c  ,  from  New  Caledonia,  New  fiuinea,  and  the  Hebrides.  An 
as«)ttmenl  o)  Utii.mi^,  A'irumi,  AV.;/f,  Toii-tokii,  A'flcfis,  f)ji- 
h^i  or  NuUit-nuUir,  Xunatis,  LJs,  Rakiws,  and  a  few  good 
Karos  and  Sbouds,  from  Aviitrali.x,  N'c*-  Zeal.ind,  and  .South 
Seas.  A  »ery  fine  Yang-Ccni  and  .1  com|>'fte  Siu  or  /V« 
(I'dMw)  from  New  Guinea.    A'aiiiiuur  with  Aii/.v,  \c., 

BRYCE  M.  WRIGHT,  F.R.G.S.,  &C., 

HT!<BKALOOIST  AND  OBOLOOtST, 

90,  GREAT  Ri:=S!  i  T.  STREET,  P.T.' ^! si;r R V,  i^oynov,  W.C 

THE    ROYAL   AQ  U  ARI U  M,  WEStT 
MINSTER. 

All  lb*  Taaki  art  mm      r***-    Lalaal  AnMt^lbn 
iAmIw.  «t  DefiMdiiniMj 


ThaFUtaio   

AdaMaa  Diar.  ONB  SHILLING. 


I  n  Geologists  and  Naturali^^v 

ORFORD   CASTLE  FOSSILS. 

Tlic  Cutlinf  near  Orfottl  Cj^ilc  in  which  these  rare  ami  hcjutir'ul  Fi>isil« 
have  Keen  found.  »  advertised  in  NATi'kl  la>t  year,  is  Mill  <<|icii,  and  mcev 
th.<B  twelve  t^au«and  Specimens,  all  carefully  determined  by  Mr.  Charla^ 
wonh,  have  bes.n  distributed  amoagthe  Subscriberv  Papers  ^^"t^lnirg  tha 
particulars  of  .Subictipiiaa  nay  be  obtaiaad  br  wriliita  to  TymuSwuxn, 
V^,  Susxa  HooiOlomid  Read.  Saaik        '  "T  "  -  Tin  ifjjTY 

dressed  envelope. 

GEOLOGY  AND  MINERALOOVl 

Elementary  Calladieai  b»  itill  iialiwid  id  paMth*  _  „ 
and  Key,  carefiilly  ailaelad  aad  ajMainaltially  anmgod,  witb  t 

and  localiliea 

.Minerals,  Two  Hundred  Specimens,  Irom  £1  to  ;  Minerals.  One  Hun- 
dred and  Fifty  do  ,  from  £t  101,  to  ,£3  ;  Minerals  Iluc  Hun ''.red  do  ,  from 
Ci  to  Mioerals.  Fifty  do,  from  lor  to  £1;  Fossils  (BritiahX  Two 
Hundred  Spedmens,  froui  £1  io£^  :  FossiU,  do..  Uoc  Hundred  aad  Fifty 
do  ,  (rom  £^  lo*  to  d  :  KossiU  do  .  One  Hundred  d-> ,  from  £1  to  £t 
Fossils,  do  ,  Fifty  do.,  from  loj  10  £1  ;  Ruck»,  do  ,  One  Hundrc-i  iipea. 
mem.  from  £1  to  £1 ;  KorJo,  do  ,  Fifty  dn  .  ft  uji  ,as  te  £1.  The  StB- 
dent'aFocbat  Blo»;,>ipe  Ca>e,  complete,  soj  I  .iL-usrii  in  1 
All  iiccr^wries  to  be  ot>tairicil  uf' 


38. 


THOMAS  J.  DOWNING, 
WHISKIN    STREET,  LONDON,  E.C 


r,(>,  sKS  FUR  SALE. 

NATURE,  Vols.  I..  III.,  and  IV.,  half  calf, 

ijj.  c<ch 

Dilt  )— .April,  October,  November,  1871,  and  Otioltr,  1S74 
j_    -M  ;  '  i-^        H  vevKv  ft       .  \V.iterr..rd. 

NORTH    BRITISH  AQRICULTURIST, 

It  the  only  Anicultural  Jountal  in  Scotland,  and  1  ~ 

amongst  landcu   prupricL-ir^,  factora,  ' 
inlereMed  in  the  manajjcmcnt  uf  laiida' 
the  Northern  ^.<■mlllc^  ul  England. 

rhe  AGRICUI.  I'URIi  r  hat  aUo  a  very  ooQsii^erable  drcnlatiaa  Um 
Cnntinent  of  Europe,  America,  AuMralii,  and  the  Colonies. 

ITie  AGRICULTURIST  is  pulu.l.cd  every  Wedi.ewlay  aAemoon  in 
time  for  the  Evening  Mail>,  and  contains  Re^urls  of  all  the  prmcijial  brm>h 
and  Irish  M.\rWct4  of  il:e  »eeli,  besides  telegraphic  reports  of  tboee  held  oa 
ll;.  il-i>-  L.f  (I -iS^icatinn. 

1  he  \  rt<-i.ri.»rjr  l'e,jartinent  is  e  iited  by  one  of  the  leading  Veteriaariaa* 
in  the  cuuniry,  and  is  invaluable  to  the  breeder  and  feeder  as  a  «uide  t*  the 
MHIBKof  animals,  and  their  iieaimcot  when  Labouring  under  disease 

FuirRepMtK  are  given  of  the  Meeting*  of  the  RovaT Agricultural  Society 
nf  EnEbiiil.  the  Riy.d  Avric  .ltural  Society  of  Ireland,  the  Highland  and 
Afinculturai  .Society  ot  Scotland,  the  Scottish  Chamber  of  Agriculture 
and  all  the  priodiMl  AxTiculiural  AaaociatioQS  throughout  Great  l;nt.iii! 
and  Ireland. 

For  Ad*«nltei«  addmiing  tbcBuelyes  to  F«oaci*  a  bttlcr  mediua  does 

not  enst. 

Price  3J.    By  post,  ^irf.    Asiiual  Subscriptioa,  ] 


Sj^Z**^^^^^*'  Edinburgh 


payable  to  Charles  Anderson,  Jun., 
EsTABI.IiHBU  1843. 


Ou  the  MI  of  every  Month,  price  Sutpeaoa. 

THE  ENTOMOLOGIST: 

AM  ILLUSTRATED  JOURNAL  OF  BRITISM  ENTOMOLOGY 

Edited  by  Ioh.n  T.  Carrincton, 
ith  the  assistance  oi 

FkaDREicK  B*juu,  F.Z  S.  I    FREt>i!Ru  k  Sstrnt. 

EtiwAKu  A  Fitch.  J.  Jbnkkr  Whir.  F-US. 

John  A.  Powm,  ILD.  |    F.  Ut  cHANAx  Whitr,  M  D 

Dunngthe  year  1877  it  b  intended  lo  publish  an  I :,,ti^,m?  of  Novrlties 
and  Rareties  which  hare  occurrr>:  .::,.e  .\>.u  lrv<,mai  lUci,.-,L.\ixcM 

rioueea  accompanied  by  Phoiographic  i'ortraits.  Many  mtercatiac  artic^ 
oa  all  branches  are  promiaad  by  leadiM  BaUaMiMMi.  Ikani  «jBte 
aUJBseroue  VVeod^.nta.  "  ~  ^  ^ 

SIMPKIN,  MABSHALL,  ft  oa,  fflallwai^  Hdl 
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TRB  TBX«BGRAPHIC  JOURNAL 

AND 

ELECTRICAL  REVIEW. 

PublUheJ  on  the  i)l  and  i;th  of  the  month,  price  41/. ;  SubKii]ktiao  per 
As  mm.  post  free  in  Great  ISritain,  g<. 

Contents  ron  Makcii  15. 


laductiM  CmtHla  tluaagh  Uquidi. 


I.  — Fin  Tajcanplhi, 
*.—Vrnf*  Thtfii^i.. 

On  ine  PaiMg*  of 

4.  — Noicj. 

5.  — City  No«ej. 

Ftocecdincs  of  Societies  :— 
Royiil  Sodely. 

Society  of  Telcjjraph  Engineers. 
PhyMol  .Society. 

£— On  the  Productiom  of  Tnunparcnt  Metallic  Filat*. 
— Researchn  on  OUonfic  Spacttl. 
9, — General  Battery  ComnatMor. 
10. — Cup  Porcelain  Inmlator. 

II.  -Trial  of  Direct  Communicalinn  witk  Bnn  and  Aim**  Rd^T. 
la. — Answers  to  Cwrcspondents,  &c 

Lentoi  HAUGHTON  ft  CO^  10,  PatenKxicr  Rov. 
To  wfaaatalw  ComnwitHcstians  for  tba  Editor  nay  be  seat. 


N«w  MMir,  N*.  XIII.  priM  41.  C£.  or 

THB  JOURNALr  OF  PHILOLOGY. 

Bdilid 
W.  JUDtt  WaioiT,  IML 

coNTnrrs  or  im  mncns. 


Notes  on  XHreil,  II-    John  F.  B.  Mayor. 


vv.  y04-7  B. 
B.  II.  Kennedy. 


H. 


9eotfi 


On  the  Agamemnon 
De  Vciv.  Geo.  1 1 1  ^oa-^jr  U 
Gnek  Lcxicocrapliy,  11.  John  E.  It.  Mayor. 
Sngieslions  for  Addenda  and  Corn(enda  to 
J  E.  Sandys. 

Inhabile  in  Seneca  de  Otio  3  i  4     John  E.  B.  Mofor. 
Frangere  Toro<.    John  E.  6.  M.iyar. 
On  the  Latin  Negptiires  Na  and  Non.    J.  E.  Nino. 
A  Lacuna  in  Ainan.   J.  L.  G.  Mowat. 
Ariitotle's  Dialogue  "  On  Philovjphy."    I.  Ilywaler. 
Notes  on  Inscnptmn*  at  AIc«an*lria.    F.  KieK!. 
The  Chronology  of  the  Jugurthtne  War.    H.  P.  Pctham. 
tuirenal.    Sat.  xr.  to^,  AlttdW  Pilncr. 
On  some  M  iicmcepitioiiaor  Arimtb*!  Docttmoa  OiiwdiM  aad 

D.  D.  }\r:it\. 

The  Tot:o,.i.i|i't',    f  I- I-  (  K.JipiK  Cr  '.i  nciis.    I,.  C^tmpbcll. 
Mote  on  i'l.ilu >  'llacxtctu>,  pp.  142.  145.    I..  Campbell. 

OonreGmklMaiMiaMCBiindat  Voiic    S.  S.  Lovit, 
AuoJoehml  Bnciidaiiao  of  Colouiam  ii.  iS.  Choitai Th.ito. 

1h «ii I «ii II It Bw<»»«»    Edward  O.  Kiajt 
On  dM  laactiplian  in  DmM    *5.   W-  A.  W. 
Two  Epheiian  tDscripthnis.   >'.  j.  A.  Il^t. 
(h>  Creek  Dsponrnt  V'trL*  «iili  Aor  in  R  Shclleto. 

Emendatinno  >n  turi|iiH.-»  .in<i  Kiit>j.n  n.    K,  ^hiTelo 
Invettigslioa  of  soma  Greek  Verbs  arhich  fotw  or  seem  to  funn  a  Parathclic 
~  '  wiA  Ihc  VoimIm  IMfai^raHbalio  ofiuwlar  AaoariiM 

in  GoBhiMlien  wilfc  tha  PMlaM  «ir  Wd  sw  X. 


&  H.  Kanaady. 
UACMILLAN  ft  CO .  l4ndon.  < 


Oa  Ike  ui  of  cviiy  Mandh  prtaa  I 

THB  ZOOLOGIST; 

A  MONTRLV  MAGAZINE  OP  NATURAL  HlSTOXy. 
New  Series.  Eiiited  by 
J.  B.  HABTmo.  VM 
OH^tnal  Artidta  by  wdl-knowa  NataraEst*  la  every  braoeh  of  Sgolojry  : 

Occasional  Note«  on  the  Habits  of  AnnniK;  Notice*  of  the  Anivil  .irni 
Departure  of  Migratory  Bird*  ;  kecoril  .  the  1  currrr4':r  of  K-rc  IIti.:\ 
ia  the  British  Islaiids  ;  Obfervaiioni  on  tiie  Duiributioo  and  M>);Tatioii  ot 
BiWril  fmlt  aali  1  Kiih  :  Nouc»  of  itie  Capture  off  tbe  Britiali  Coaiii  ul 
Mew  ar  RaN  Marine  Pith  :  Reports  anl  No«e<  from  Lo:al  Aqu.iria  :  Con- 
tribntiont  to  the  Natur.tl  Id  'Mrv  of  British  Kr-.nik-s:  Loc<l  Li^t>  uf 
British  Land  and  Fic%h  .M   l.utca,  wah  Remark'.  I  P.  ihc  Hiunu  A:\d 

Habits  of  the  Species :  and  other  matters  of  feneral  lolcfcst  to  those  who 
deiit:ht  in  Natural  HisMfv.  itapBHa  tt  the  ScieniMo  MaatiMH  of  the 
Liiiuean,  /ocU>>:iral.  and  lalenielflglcal Sachtlw ;  lto«icw«and  Ifotieaiol 

Nalur.ll  iliitury  Ltociks. 


JOHN  VAN  VOORST,  t.  Paternoster  Row. 


THE  BREWERS'  GUARDIAN: 

A  Fottnishtlv  Paper  drvoied  to  the  Prntrctioo  of  Brewers'  Interests, 
Liceiuunf,  Legai,  and  Pajik.i]ucDi.\iy  M.ilicri. 

Xivnw  or  THB  Malt  AND  Hop  Tkadf.',  :  and  Wink  ani;  SriaiT  TaAM 

KKti.  XL'. 

The  OIBcial  Organ  of  llie  Co-aolry  Brewco'  Society. 
(Founded  iSn.) 

*'  The  Brewers'  Guardian  "  is  published  on  the  Sveoiogs  of  svei  y  alternate 
Tniailai.  and  ia  the  oaly  jotunsJ  oAdally  ceanactad  wiu  brewiog  taierest^ 
Sataofpltalt  •d'-  ^  par  aaaim,  aaet  Aaa.  dating  from  aay  quailar^y. 
«^  CcfiiaiM.  an*.  J^fMnSkgUuiaMo^fiMd^ 


PkICK  tt.  MONTHLV. 

MACMILLAN'S  MAGAZINE 

FOR  APRIL,  1877. 

co\rj;.\rs. 

I.— "Natural  Religion."  IX. 

s.— "  Younc  Musgrave."   By  Mrs.  Oliphant.    Chapleis  X.— XII. 
3.— "Oinfto  s  Gospel  of  T.*boiir."    By  Prof.  SidanyCahw 

4  — "The  Oera  Linda  Book."    Pi  P r    1"in  ftlTBCll 

5  ~"  A  New  Probtem  in  National  EducatioB." 

Robett  Heiriek."  By  F.  T.  Palicrave. 

7.  — "Dramatic  Art:  The  Meiningen  Theatre.    By  R«T.  C 

Ilan  kins. 

8.  -"'The  Uore  of  Holy  SatiinLiy  "    Hy  Janet  Ro««. 

9.  —"  Beyond  Kr.n  h  "    liy  I'hilip  Uoutkc  Marslon. 

iol— "AnnyRti'-'ri:! 

il.'^tM  ll.I..\N  AMi  CO..  LONDON. 

TH  E   JOURNAL  OF  BOTANyT 

BRITISH  AND  KOREIGN. 
Edited  by  Henmv  Tkim«k,  M.H  ,  F  I.  S  ,  British  Museum  :  assisted  by 

S.  le  M,  MooKB.  K  1.  S  ,  Ki>yil  llcibaiiiiin,  Kcw. 

Subscriptions  lor  1S77  int.  post  free  in  the  United  Kingdom)  payable  (a 
advance  to  the  publishers.  Metsr*.  RaaiMn  aad  Co.,  Drury  Hottse,  8l 
Mary-le-Strand,  London.  W.C,  of  whan  mqrbe  obtained  the  velaaia  for 
ig}6(prioaifi«i  td.  bound  inctahXalw  oovon  Ibr  iIm  voiuaia  (priea  t$.}. 


THB  BSST  FABIIXKS'  MBWCPAPER. 

THB  CHAMBER  OP 

AGRICULTURE  JOURNAL 
AND   FARMERS'  CHRONICLE, 
Bdfead  ky  John  kirnnmn  Cunin;  Bicniaif  to  iha  Oiaiial  fhanibar 
of  Agriculture, 

Devotes  spedal  attention  to  the  discussions  and  proceedings  of  the  Chamben 
of  Agriculture  of  (iieat  Britain  (which  now  number  upwards  of  tB,o<jn 
memben),  besides  Rising  ont;inal  papers  on  practical  fanning,  and  a  iD.ii>s  of 
intelligence  of  particuUr  value  to  the  agiicnlturisl. 

llic  Luudon  CoiTi,  Seed,  Hop.  Cattle,  and  other  Markets  of  Monday  are 
specially  re|K>nr<!  in  this  Juum.il,  which  is  drspiUehed  the  laaie  rwiiiina  la 
as  10  ensure  delivery  to  country  subscribers  by  the  first  post  an  TXnaday 
morning.    Price        or  prepaid,  nj.  a  year  i>i»t  free. 

Published  by  W.  PICKERING,  ji,  Arundel  Street,  Strand.  W.C 

The  JOURNAL  of  APPLIED  SCIENCB 

and  RBCORD  of  PROGRKSS  ia  the  INDUSTRIAL  ARTS. 
Mmtf^MM  FtamNnea.  Bdiiod  byP.  L.  Soimm. 
~       lESMT  ft  CoTpATERNOSTBR  ROW. 

Adsrrtisements,  Subscrmtions,  and  all  Communications  to  be  addreMcd 

to  the  Proprietor,  P.  L.  SIMMONDS.  tg,  Cheapude.  London,  E.C 


THB 


BMTOMOLOGIST'S 
MAGAZINE. 


MONTHLY 


Price  Sixpence,  monthly,  S4  pages  8«o,  srith  occasional  lUustratiaat. 
Conducted  by  J,  W.  Dorr. las,  k.  McLacmlan,  P.L.S.,  E.  C  Rva,  and 
ii    I  .  Staintu.v,  K  R.S.,  &C. 
This  Magazine,  commenced  in  lE^.  contains  standard  articles  aad  aotei 
on  all  subjects  Gooaoctcd  with  EntomoUny,  aad  especially  on  the  laaaelB  Of 
the  British  lilaa. 

Sutaicriptioo— Six  SbilGngs  per  Volume,  post-free.  The  Tohuna*  com- 
■Maoa  wilh  the  June  number  in  each  year 

Vab.  t.  to  V.  (strongly  bound  in  cloth;  may  be  obtained  by  purchasers  ol 
Iho  OMilc  set  to  date,  at  tbe  inaeasad  price  of  los.  aach  i  tk 
aali.  May  ha  had  separately  or  together,  at  ji.  sach. 


N.B.— C 
address. 


JOHll  VAN  VOORST,  I. 

Iba 


'lliat  excellent  pcnodical  Tk«  Gardkh." — fYofen-ar  OwsH. 


THE    GARDEN  :  A   Weekly  Illustrated 

Journal  of  Gardening  in  all  iu  Branches.  Founded  and  Conducted 
W.  ROBINSON.  F.US.,  Author  of  "Alpine  Flowcn  (cr  Engl 
Gardens,"  &c- 

A  Coloured  PUu  it  aow  iMoad  «4ih  oviiiy  nsaibar  of  Tt» 
"  Mr.  Robinson *•  oabaUo  $kA  MufjKU^  anahly«''«B^MwtA|y 

Aug.  loth,  1871. 

The  foUowire  itr  v.me  «(  Ao  nbiectt  regularly  treated  Of  h 


Hardy  Flowers. 
Toara  Gardsrn. 
The  Cooservatoty. 
Ptiblic  Gardaas. 
The  Oraenhooae  ai 
The  Household. 
The  Wild  Gaidan. 
The  Kitchen  Garden. 


Tbe  Flower  Garden. 

Landscape  CartieaiaC. 

The  Fruit  Garden. 

Garden  Structures. 

Room  and  Window  { 

Notes  and  Questiooiu 

Market  Gardeniag. 

Trees  and  Shrubs. 
Professor  AsA  Gkav  says :  "  It  seems  admirably  adapted  to  the  wants  and 
ti-stes  v(  ^'rnilemen  who  are  interested  in  rural  aJfairs     By  such  we  hear  it 
highly  spoken  of  i  and  we  think  ws  do  a  favour  to  those  of  that  class  who 
know  k  nataa  ftt,  kr  CalliBf  attention  to  if 

Priea  M  Wackly.  Spsctmcn  Copy,  Pott'free.  6i^. 

Temis  ol  Subscription.— SMIdboct  from  the  Office  in  Ixinduii,  post  free, 
payabiaia  advanca— For  OMnVaaA  ads. :  Half  a  Year,  141.    Ouarter  of  a 
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MICRO-PHOTOGRAPHS  IN  HISTOLOGY 

NORMAL  AND  PATHOLOGICAL. 

By  CARL  SEI|<BR,  IS.D.,  in  conjunction  with  J.  GIBBONS  HUNT,  M.D.,  «ad 

JOSEPH  O.  RICHARDSON,  M.D. 


PROSPBCTU& 

This  pttbHeation  is  inteoded  to  replace  Aft  microscope,  so  far  as  is  possible,  for  those  physicians  who  have  neither 
oppoftuBity  nor  leisure  to  make  observatiOM  v^th  the  instnuDent  for  themselves ;  and  also  to  furnish  microscopists, 
for  ooaiparisoD,  con«ct  lepteientalioiu  of  tfplcal  •pedowM  In  tlie  donain  <rf  nornal  and  pathological  hiitoilogy; 

As  these  pictures  are  obtained  directly  from  the  micwcopic  objects  by  means  of  photography,  and  printed 
from  the  negative  by  a  reliable  mechanical  process,  they  have  the  great  advantage  of  being  faithful  copies  of  the 
pictures  fbnned  hy  ^  teni,  and  there  is  nothing  prodneed  that  is  not  actually  visiUe  in  tlie  instrument,  dms  aToidii^ 
the  diagramatic  chaiactcr  and  the  subjective  colouring;  which  are  so  frequently  found  in  drawings  made  by  means  of 
the  camera  ludda.  Infitct,  the  iliustrations  used  in  the  lecture-rooms  and  found  in  books  are  idealised  so  much  as 
rarely  to  give  an  enet  impression  of  die  spednen  as  it  really  eiists. 

The  student  accustomed  to  such  diagrams  is  therefore  often  very  much  disappointed  when,  in  looking  the 
specimen  itself,  he  sees  at  first  nothing  but  a  mass  of  fibres  and  granular  material,  in  which,  only  after  careful  study, 
he  discovers  the  outlines  of  cells  that  he  expected  to  tee  at  once  sharply  defined. 

In  the  plates  of  this  work,  and  especially  in  those  of  pathological  specimens,  the  same  holds  good  {  nwd  <te 
student  who  is  not  a  practised  microscopist  must  study  them  carefully,  as  the  investigator  studies  the  piepaiation 
itself,  before  they  can  be  thoroughly  understood  and  judgment  passed  upon  them. 

The  process  to  be  used  in  printing  our  plates  ensures  moce  shazpnees  and  distinctacis  than  even  the  eidiasiy 
sihfer-print,  and  is  preferable  for  other  reasons. 

The  plan  of  publication  has  been  decided  upon,  after  consuUation  with  Drs.  Joseph  Leidy  and  S.  Weir 
Mitdidi,  and  other  gentlemen  of  high  standing  in  science  ;  but  it,  as  wtU  as  tfasedection  of  spedmens,  is  prindpoUjr 

due  to  the  judgment  of  Drs.  J.  Gibbons  Hunt  and  Joseph  G.  Richardson. 

The  photc>graphs  arc  to  be  carefully  prepared  by  myself,  and  will  be  accompanied  by  a  few  pages  of  text  fully 
describing  eadi  ptote^  indicating  die  pardoilar  points  of  interest,  and  shovdng  die  eonnecdon  and  analoKy  of  the 
different  specimens.  The  text,  prepared  under  the  supervision  of  Doctors  Richardson  and  Hunt,  vfll  be  Stlicdy 
descriptive  and  explanatory,  dealing  only  in  facts,  and  setting  forth  no  unacknowledged  theories. 

It  Is  pui  posed  to  give  In  «idi  issue  pictures  of  at  least  one  pathological  and  three  nonnal  specimen^  le 
illustrate  the  difference  between  healthy  and  diseased  structures.  In  this  my  «e  oflfer  a  dear  insight  faltO  dM  natoie 
of  the  pathological  formations  as  revealed  by  the  microscope. 

As  seme  of  the  tissues  of  the  human  body  caanot  be  efatnned  fresh  enough  lor  ndctoso^ic  purposes, 
specimens  frum  the  lower  animrils  will  be  substituted  when  necessary,  as  is  so  frequently  dooa  in  histotogical  atndieSt 
We  will,  however,  exercise  due  care  to  use  only  the  best  and  most  typical  examples. 

We  Shan  also  see  that  magnifying  power  wUeh  possesses  the  greatest  advantages,  even  if  some  minor  details 
ate  sacrificed. 

The  object  is  not  to  magnify  as  higitly  as  possii>le^  but  to  produce  a  picture  that  will  give  the  clearest  attainable 
idea  of  the  nature  of  the  specimen.  Of  course  the  lower  the  power,  so  that  it  brings  out  all  desired  features,  the 
more  distinct  the  picture. 

Since  this  is  the  first  time  that  a  systematic  pubUcation  of  micro-photographs  has  been  undertaken,  and  I  have 
the  valuable  aid  of  my  associates,  I  feel  at  liberty  to  express  confidence  that  the  work  cannot  fail  to  be  useful  not 
only  to  the  general  practitioner,  but  also  to  dw  iCitnrifiC  ll«rld  at  laife; 

Philadelphia,  April,  i87<^    CARL  SEILER. 

The  work  is  issued  in  Numbeis,  snA  ccolaining  at  least  Four  Plates,  sMi  desciipdve  letterpress ;  twdve 

Numbers  to  form  a  Volume. 

The  high  scientific  standing  of  the  medic.il  gcmlcmen  connected  with  the  publication  is  SOlBcient  guaiutae 
of  its  value  to  the  profession  at  laj^e.  It  is  tlie  only  publication  of  its  lund.  The  Plates  and  Lettmpicss  piinted  on 
fine  Toned  Paper.  Site  of  tiK  page,  9  X  11  inchcst  Eadi  number  In  a  neat  Cow. 

PRICE  TWO  SHILLINGS  AND  8IXPBNCB. 


MACMILLAN  AND  CO.,  LONDON. 
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DIARY  OF  SOCaBTIBS. 

LONDOK 

R«v.,  .  THURSDAY,  Maich  m. 

M  "T*^^',  "  8. 30. -On  the  Vaiialionj  of  the  Duly  Range  of  ihe 
S^T.Tv  ^'^^''^'^^''  ^  Ob«r»!..ory  :  Prof.  B. 

SpCMTT  OF  AWTIQOAKIEI,  at  «.3a 

PlWMfcliymwiOIS  «       Theory  of  Music    Dr.  VM. 
■■BWIHWI  UmilOTHM^  tt  7.— Spiooo  :  Prof.  Uiffa/  i 

  „    rsiDAY,  MA«tH  aj. 

pfSr  FwJ?"      *W>*>"^  ■»  4.-Th.  Compuatire  Anatomy  of  Man  : 

QDwcsTTCuri»atlL 

p„.     ,  SATUKDAY.  Ma«ch  m- 

ROTAL  TwrrmnriOK,  »l  3.-Frmch  Rcvdudon  «kd 

J'l  „1 .  H  >1  flcy. 
CEuuxiisTi'  AiSoCiATioM.— Vi.it  to  HritUh  Museum. 

SUNDAY,  Mabch  75. 

l«faMiaMi9ocUMotofViev:  Dr  g  g  /  r?,  #.|ci£:8!RfcaJL 

  MONDAY.  March  .0. 

Prof"Dy?"'^™"'  **  Pfweot  ProUeau: 

OMGiuwncAi.  SoavTT,  at  8.30. 

TussDATt  Makk  n. 

%S*VS}^'"'h  '"J"^?^,**  ■  Ktcb«  Midden  BMr  ycatnor 

We  of  Wi£l,i :  Holder  M.  Wertropp  -On  a  Kitchen  MidJenfalSfcr a 
Cave  near  'Icnby  Pembrokeshin: :  W.  Power  .ir.d  E.  L.iw ..  BnfabwJahl 
Of  OiuuM  and  Pefcw  Iilaodcn :  Di.  Oockiey  CUpham.  "•""""^V^ 

ttrtpiTMSDAr.  Mawh  .1. 

bocirry  or  Tiu.eaxai>m  BwcniBni,  at  a. 

KovAi.  Soorrv or  tuTUATL-Ra,  at  8.— On  ths  iMiiih  t.«— Pu-  i 

 -T,  HManul,  ana  E.pUnatory ;  ^^tSBSSuoWn^ 

THURSDAY,  Maicm  »9 
I  aC7^ShalupcT«'(  Ucerary  Partoci^ptb 

"  NATURE? 

Fafaiiabed  Cray  Ttamhi*.  pies 
StmmmaHi^  Fut  bm*  ABntSTilTSar  H»lf  yearly. 

91;  M   Quarterly,  5;.  '  " 

N«Mfy  dl  O*  Buik  NombeTS  of  Nature  may  h«  obtained 
amgh  any  Bookseller,  or  of  the  Pabluhcrs,  a[  the  (Hhc-  .-9 
Bedford  Street,  Strand,  W.C.,  to  whom  aU  conununicationi 
setaliBf  to  Advutiskments  should  likewise  btaddnaed. 
Vohunca  I.  to  X.,  cloth,  price  213.  each. 
VohtaaXL,  XIL,  XII l„  and  XIV.,cloU.,  price  icy.  each- 
Cloth  Cases  for  bltniirn;  all  the  volumes,  price  is.  6;/.  each. 
Reading  Cases  to  hold  26  numbers,  price  2j.  tw'. 
T^be  had  through  anjr  bookscJJci  or  newsagent,  or  ||  Dm 


^^CHARGES  FOR  ADVERTISEMENTS. 
Tkmt  tmes  in  eolumn,  2s.  bd.j       ptr  line  after. 

Oru-eighth  page,  or  auarter  column    .   .   .  .  o  18  6 

QMarterpage,  or  half  a  colutm  X  If  O 

Jialf  a  page,  or  a  colunm  «   I  a 

Whole  page   11© 

AdyertisemenJs  mutt  kiMHttfO*  ojfiei         a  ^tMk 
Wedtusdays. 

Post-office  Orders  payable  to  Macmillan  4  Co. 
OFFICE ;  BEDFORD  STREET.  STRAND.  W.C 


^  ■  '•l       whh  abof*  ta,eao  Woodcuu,  price  41/. 

I^OUDON'S  ENC  YCLOPiEDI  A  of 

PLANTS :  omnprmnf  tlw  Specific  Character,  De»crip«ion,  Culture. 
Htttorr,  Applijatjon  in  the  Am,  and  vnn  other  dcwable  particular 
Km:lingaU  the  PUnu  ujdutenoui Us  cnlthratcd  in, «»  iotioduced  into. 
JMua^.  Uwrected  by  Mrv  Lot  don;  aiiisted  by  CBOica  Don.  F.L,S.. 
aod  David  Woosteu. 

"Tbtt  celebrated  work  ii  of  the  jjreatejt  utility  (o  gardaacr*.  and  indeed 

•SL"i2fcl.^:'!l'^ '*S?!L*": The' ^STreco^e^aSSi.  of 
lae  wor»  bas  slways  been  its  woodcuts,  which,  although  only  mijiiatiirea 

were  nererthe  ess  drawn  by  Mr.  Sowerby  with  such  ha(^  art,  aj«l  to 

fu.ly  coBraved  by  Biaa^oa.  ihit  the  pUnts  could  always  be  rwaniiwL 

rhBlljailt  *Cqu*ii>l<:d  with  the  vegetable  kiofdSBU"— (SJlfew? 

:  LONOMAJKS  &  CO. 


•'NATURE." 

A  VSKLT  ILLUSTR-^TKI)  JOURNAL 

PRICB  FOURPSNCB. 

CONTBHTSOf  THE  NVAfBRR  fOR  OARCB  IS,  ttyy. 
ThaTkeaswrKMOrtoo  Meieoroio^ry 

Mr.  InmrMlMNruty  Rcforoi.   Ijy  Dr.  M.  Fotter,  r.fLS> 
Letters  to  the  Bdttar>— . 

Science  at  Oxfofd.— OiarJas  H.  Wad« 
Ju«  latoiiation.— Wm.  Chappell. 
ni'"irJ?'"i°"  «rf  Stars.— Borrelly's  Comet ,— Father  S-j^  (Witk 

"  Stone  Rivers. -—Phin.  S.  Abraham    (WiLh  IMuAtratioo.) 
IhcMeiiurenieiitof  theHeightol  Clo  iJs.  -W  M.  KUuteit  PMibL 
The  '■Hog  Wallow.-of  CaUtomia.-AUr«i  R.  \V»IUce^^^ 
Science  at  Cambriilge.  Mass. 

Natural  Hij.ory  iud  Ecological  Resulu  of  the  Atcuc  Expedition. 

The   Ph/HoloBical  Action  of  Ught.    liy  Pruf.   De«ar,   K.R  S.  OVhb 

jUdiometer.   By  the  Hon.  Sir  Wm.  Grove. 
"  •    -   -  -   -  i»3«n.  BrIlir.ai|;SH«. 


n 


Aatnoomleal 

tcronrial  Planet. 


nggj^OU^jpryatKid: 


Flora  of  New  Guini 
Salmo  ArcturuA. 
°-tf  TTTshaMr  - 
Faaaa«ri«lM 

AMlk 
New 


JO,  BEDFORD  STREET,  STRAND.  LOMDCMt 


LIGHTNING  CONDUCIOKS. 

Kxpoieoce,  accumiiUted  since  the  time  of  Benjamin  FiankUa  iiroTM 
omcluaively  utat  •  i      J    i  jr  nii.ie  of  Copuer  of  adequate  sije  u  tite 
.   ■    '^y^'iy  for  Llie  protecuou  of  every  aeaaipiied  of  t-i.i.^;--  |^ 
~~'     ot  lightuiBg,  ~ 


NEWALL  &  CO.'S 

PAIENT  COPPER  LIGHTNING  CONDUCTOR, 


bapplMd  MaOllbdB  tt  BuiIiSbcs  and  Shipping  Id  all  paru  of  th.  world 
Witt  uovvyuii;  saceeaa,  1%  the  moM  Reliable,  most  EfTectrre,  a«d  C-Mspeet 
CtBduOor  ercT  ortered  to  the  public. 

It  ia  Bmple  iQ  iu  application,  oo  insulators  beug  teaoired.  and  is  i 
eoly  oae  ihillisg  per  foot  for  Ike  standard  mat,  whick  iaiM  to^yi 
R.  B.  NBWALL  A  CO.,  sjs^  STKAHD.  W.C 


ox.  SCHUEMANN. 
WWi  Maub  id  joo  UlainHani,  sayal  <w>  <w. 

TROY  and  its  REMAINS;  a  Narrative  of 

DisGOvetiea  and  Rfafatchrs  nade  on  the  Site  of  Uium  and  in  the  Trojan 


Plain. 
Smiths 


HSMRY  SCUUBMANN. 

HiNatyf 


"  The  discoveries  of  Dr.  Schliemann  in  the  Plain  of  Ttoy  canMt  jusdv 
be  appraacbcd  without  an  esfireaiion  of  admiration  for  his  iliiiiiirieswn, 
lihmlky,  his  unwearied  energy,  and  bis  generoo*  eothu.iauu  .  aod  of  gn^ 
titude  nr  Um  services  he  has  rendered  to  the  lovers  and  students  of  HeoMT, 
MdM  dkaUnory  of  the  world." — Mk.  (iLadstcs  k  i  HomtncSfHtt^mthK^ 

JOUN  MURRAY.  Albeauule  SUcct. 

Recently  published,  crown  8vo,  aSi  pp  ,  ;  ri.e  jr. 

The  PROTOPLASMIC  THEORY  of  LIFE. 
By  JOHN    DRYSDALE,   M.D,,  .  F.R.M.S., 
MdHtfrika  UiMvod  Hkmaoflnd  Soebty. 

"  I'he  sidleeii  M«  imitd  k  a  auMT  iHridb  «U  «te  iimr  fOMtL'- 

Ifatun. 

I  BAIUdftRB,  TlM0ALt»  k  COaC,  Mk  Kk(  Waha  Sum 
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MANUFACTURING  OPTICIANS, 
172,  BKOMPTOM  BOAD,  B.W. 


TISLEY'S  HARMONOGRAPH 

(For  drawing  Litujous'  Reclug  iUr  Vibntioot  abtolutely  lymmetrical), 

With  Tripod  Stand,  Ink  Peas,  j  Clamping  Pan  Wcighti,  a  Plane  Weights, 
Sliding  ditto  for  fine  adjustment,  Metal  Pendulum  Rodt,  ooe  having 
mMrooome  tabte,  &c.  The  whule  piclced  in  itained  Deal  Case,  a  ft.  6  in. 
X  9  in.  X  fin.,  CS  lOa  Do.,  du,  witli  Gimbil  Motiun  to  draw  either 
IMit't  or  Ltnajotu'  curra,  tbowiog  th*  coonacliao  batvtw  Ui«  figum 


TO  BE  SOLD,  SECOND.HA>fD,  A  FIRST-CLASS 
REFRACTING    ASTRONOMICAL  TELESCOPE 

By  TauroHTOK  and  Simm«, 

4  in.  ap«r3ture,  with  Kinder  and  Dew.cap,  i  erecting  and  6  agronomical 
Ky?  pir.jc^  \>ith  ij.iik  Ljps  :  also  Rc!lccliii£  Priiin  I_anip  fcr  iUuinijiiting 
crou  wiiea  ;  packed  in  atraii{  Mahoitaoy  Cat*  with  lock  and  key.  AUo, 
a  Vailqrii  Smd  vriik  nnr  aMkaa  Ac  akoM. 


W.   L  A  D  D  &  CO. 
Scientific  Instrament  ManuilMtiirers 

(Br  AhOithmmt  U  «l#  ir«w/  IniHtrnHm  ^Qrtti  SHImmJ. 

Mrs.  Spottiswoode'?  Pocket  PoLuri&ing  Appanittts,  coiuditing 
of  Is'icol's  Prism,  S.watt's  Polariscope,  Toarmaline,  Double- 
inuge  Prism,  Bi-ijuartz,  Dichroscopc  and  J  UnduUiioa  Plate, 
packed  in  leather  case  2  inches  long  by  i  inch  diameter.  Price 

ALSO, 

PbiloM^Ueal  Anparatus  of  avHy  PvieriptloOi 
Gtfilqgne  Price  ?iijwcc 
II  &  18,  BEAK  STREET,  KEGENT  STREET.  W. 

JAMBS  WOOLLBY,  SONS,  ft  CO., 
69k  MAMCBT  STREET,  MAKCHBSTML 

CHEMICAL  APPARATUS  AND  REAGENTS 

For  Lcctura  and  dait  Deraoutralian,  Labontory  Inatraction,  tee. 
SETS  OP  APPARATUS  AND  CHEMICALS 
For  the  various  Public  Examinaiioafc 
ArtMt  Chmk^  CaUnOs  adapUd  for  Prtotk  Simfy, 
Prio*  LiMs  en  AppUcatiaa. 

MICROSCOPES,  OBJECTIVES,  &c. 

CENTENNIAL  EXHIBITION,  PHIL.\DEI.rHIA,  U.S.A. 

The  Medal  and  Highest  Award  has  been  given  for  De&ign, 
CuurtllitlioD,  Optical  Excellence,  and  Moderation  in  Price,  to 

HENBY  CBOUCH, 

66^  BARBICAN,  LONDON,  £.C. 

AoBNTIb  V.&A.  i-INDUSTRIAL  PUBUCATION  Oa, 
176^  BRMdway,  New  YoA. 


.fidly  lUllMlllid 


OMiIo|uc  and  fall  loatTuctiaai  by  PMt,  6  Sttmp*. 


HOTTEBSHEAD  AND  CO. 

(Staoden  Paine,  and  F.  Baden  Benger), 

GENERAL  LABORATORY  FURNISHERS 

(CHEMICAL  AND  PHYSICAL). 
Mea  Urii  «f  Apinntn^  Bottle^  Pan  Chwrfrrii,  Ac,  poit 


Olden  of     vilne  ml  Vfnmli  d^Bvoed  enriage-paid  to  any 

rail  nay  station  in  England  or  Wales. 

7,  EXCHANGE  STREET.  A  io!,~HALF  MOON  STREET. 
MANCHESTER. 

ROCK  SECTIONS 
FOR  MIOROSCOPIOAL  INVESTIQATION. 


A  OaV  NUT  VOniLAE  KVOGVtAlt  MUabMCOV^ 

AM  tM; 

BOWS  STUDENTS  MICROSOOPl.  is  9. 

wom%  Miotoaoon  iamp, 
mnnnHiABu  to  ucrauss  ow  onuKnr. 

BnrA0».1iMa  cf  GoolcgiaJ  Diupamt  for  ttel 
•f  SbBl%  O«oup«  of  roMtl*.  Reitoniiiaaa  af  1 

Catalo^e  on  Applicaiioo. 
Di>solvui£A'icw  Apramcuii 
Edition,  in  prcp.irj>LU/n. 

JAMES   HOW   A  .CO., 

(Late  3,  Kcatcr  Laocli 
S.  ST.  BRIDE  STREET.  LONDON. 

RUPTURES— BY  ROYAL  LETIKRS  PATENT. 

WHITE'S  MOC-MAIN  LEVER  TRUSS 

b  alVowed  fay  upwards  of  sf"  Medical  Men  to  be  the  moa  efe- 
llv*  ioTcntion  in  the  curmliva  treatment  of  Hernia.  The  uwof 
■  Meel  (pru^i;,  «u  ofico  hurtful  in  its  effects,  is  here  avtMdrd  .  > 
soft  baoooKe  being  won  round  tho  body,  while  the  re-)ui^ 
tesisiiog  power  is  supplied  by  the  MOC-MAIN  PAU  aad 
PATENT  LEVER.  fittiDg  with  so  much  ease  and  closeaea 
that  k  cannot  be  detacted,  and  may  bo  worn  dttriiut  sUey.  A 
Iflli  i  drcalar  nay  be  wA  tk*  nwB(wfick  esMrt 
teil^  forwarded  by  ^g^lfa  cIh  iinifi  1  of  the  bo4y. 


•  incites  below  the  hips,  Ming  mC  to  the  Manufacturer, 

JOHN  WHITE,  228,  PICCADILLY. 

Price  of  a  SngleTniiS  161.,  sit.,  *bt,       a.-i[|  311  fj. 


Double  „  3i<.  &^.,  4U.,  and  (tU. 
Umbilical ,,  491.  and  53/.  ftd. 


Posi 

're« 


ELASTIC  STOCKINGS,  KNEE-CAPS, 

& ,  f.-T  \'.4r-ic;r».r  \'r  ins  and  al]  cases  of  WcAkiit  ^  ^jid  Swelling  of  the  Legs, 
Sprains,  &c  lliey  arc  porous,  light  in  texturv,  aod  locxpcaaive,  uii  dfavs 
B  o*dia«iry  weririag   Met  4k>M^  fiute 


JOHN  WHITE. 


HOLLOWAYS  OINTMENT 


A 

For  BAD  BREASTS,  OLD  WOUNDS,  and  SOR^  If 
•iliMtuUj  nbM  «n  tke  Eeek  ud  Chest,  it  eons  80SI 

iHBOAXf.  BBOVomm,  omrflai  vA  oouw;  vni  tt 

QOUT.'bhxukatuK,  aad  all  BUrn  IHmmn  tt  li  wqwalM 

SUBSCRIPTIONS  TO  NATURE: 

Vet^  lis.  6d. 

HelfjwMdy    9s. 

Qmrti^f...     ...      ...  M.  jCt 

Pesl  Fr<t. 

P.0.0.  payable  to  MACMILL.\N  5:  CO.. 
OrnCE :  29,  BEDFORD  STREET,  iSTlOVN  D,  W.C 
^rnlmm  Nmmbtrtmtmnuipto/^amps  for 

The  DEPTHS  of  die  SBA:  an  Account  of 

the  General  Rcsulu  <t  the  Dredgiac  CMmk  «f  ILM-SS  r.iehf'^t'^ 
■nd  Pfrcu^in*  during  the  Sunuam  of  sMMmi^  under  ttte  :^^.c:  c.t : 
direction  of  Or.  Cnpeaun  P.lt&.  J.  OfW  Jelwys,  F.R.S  ,  and  Dc. 
Wyville  TbamMM.  WyniM  TBOMSON,  LUD.  F.R.S. 

Ac.  DirecMr  «f  lha  SciMiiie  tlSVOm  eMbmprr  Ei^loni^  Ee- 
mi  MdiK  Royal  Ive,  with  aaaiv  aae 
Mapt  and  Plus,  pnca  ju.  64. 

It  MACMILtAM  A»  oa 
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MANCHESTER 

SCIENCE 

LECTURES 

FOB    TEE  PEOPLE. 

Tn  Crown  Svo,  ivUh  numerous  lilustrations,  price  6d,  each. 

WHAT  THE  EARTH  IS  COMPOSED  OF.  By 

Professor  H.  E.  ROSCOE,  F.R.a 

WHY  THE  EARTH'S  CHEMISTRY  IS  AS  IT  IS. 

By  J.  KORHAN  LOCKYER,  F.R.S.  ISImtfy. 

THE  SUCCESSION  OF  LIFE  ON  THE  EARTH. 

By  ProfesMr  W.  C  WILLIAMSON,  F.R.S. 


SCIENCE  LECTURES 


AT 


SOUTH  KENSINGTON. 

/;/  Crown  Svo,  with  Numerous  lUusirations^  price  dd.  each. ' 

PHOTOGRAPHY.    By  Captain  Abney,  R.E.,  F.R.S. 

SOUND  AND  MUSIC.   By  Dr.  W.  H.  Stone. 
KINEMATIC  MODELS.    By  Professor  Kennedy.  C.E. 
ABSORPTION  of  LIGHT  and  FLUORESCENCE. 

By  Professor  STOKES,  F.R.S. 

FIELD  GEOLOGY.  By  Professor  Geikie,  LL.D.,  F.R..S. 
TECHNICAL  CHEMISTRY.    By  Professor  Roscoe, 

F.R.S. 

THE  STEAM  ENGINE.    By  F.  J.  Bj^amweu,  C.E., 

F.R.S.  {Shortly. 

lAACMILLAN  AND  CO^  LONDON. 
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mPOKTANT  OIlNITHOLOaiGAL  WORKS 

UKIEREU  BY 

BERNARD  QUARITCH,  15  Piccadilly,  London,  W. 


.  To  be  publUhcd  ftHortly. 

The  Game  Birds  of  India.    By  a.  0.  iiumk  and  c.  H.  T.  and  G.  f.  l.  Marshall  • 

with  Cslourcd  Illusuations  or  sill  the  knoun  uperien,  j  vols,  rojral  8ro.  coouining  about  15a  fine  coloured  |i4ates.  Subtcription  price,       i4f-  t*. 

Thr  Game  Bird*  of  Ceylon^  Burmah,  and  in  fact  of  all  ih«  provilMti  aad  abitfMaiens  of  our  Indiaii  Enpiie,  will  Im  indadtdf 
The  first  volume  will  conuin  the  Buttardi.  Fiorican,  Samlfroute,  IValbvl.  PhcManta,  Jungle  Fowl,  wid  Spiir  Fowl. 

The  second,  tite  Paruid^s,  QuaiU,  and  RaiK 

The  third,  the  Crane*,  S«'an»,  Gceic,  Duck,  Teal,  Snipe,  Godwiis,  Woodcock,  &c. 

*«*  /mtimMfr tuturitm 4kmU trmd fm  tAtirnamtt ta tmtt.   Tkt  Aatktn Sttirt t$  mmvHim  ktm  mmi^t^/iti  mn  lik*fy  U  t*  rtfmind,  mt  At 
timrt      tt  d^fcetd  tu  turn  tu  tkt/iM  m  mttr  ^  flmtn  kmv*  httm  timck     mud  ■>  itemd  iditim  nm  tt  UiuhI. 


la  eoMM  oTpaWertioa. 

Layard's  Birds  of  South  AfiriOfty  New  Edition,  almost  entiiely  le-written  by  R.  B.  Sharpe, 

F.US.,  F.Z,S.,MbecQR>plel«ilin«i«pwttti«jnl«*o.,  raoraancolauRd  plalei.  Price  to  SutMcriban  ooiy.  ;£»  h. 

nkit«T..It..MdIfl.  MVMWitody:  tlMR«aiiin(  three  wilt  be  ddmnd  wMim  twrivo  mmthi.  Tito  ptttdiMer  ii  to  biwi  UnMtflOMiM  «IM 


WOKK. 


Rowley's  (G.  D.)  Ornithological  Misoellany,  Tart  i.,  No.  i,  royal  4to-,  6  Coloiind  Phia 

bf  KEULEMANS.  i5r.  iItS- 
the  wme.  Part  1 1. ,  coloured  plates,  £i. 
the  uune,  Pari  III.,  lo  roloiircd  j.I-ites  »«r''  4«»-  »A»  »Sfc 
the  Mune,  Part  I V. ,  13  plates  (ij  olourtj)  and  3  maps  mT,  jfl. 


 the  uinc.  Part  V. ,  it  platen  {10  coloiiretl',  «1. ,  /i.  iS;*. 

-  -                ilie  samr,  Part  \'\,,  15  plates  (8  cotoured),  ^d..  Z'  ''W- 

Mr.  Kowley'is  publiraiir.n  has  for  its  object  to  advance  the  science.  Ii  will  \>fc:ytat  a  'farce  hoaV.  .ts  she  author  does  not  intcml  to  lell  all  hi;  copies.  Tbe 
Illustrations  are  of  the  best  kind. 

Huino'S  Stray  Feathers:  a  Joumal  of  OmitiioloLv  lor  IndiA  and  its  Dependencies.    Vols.  I.  to 

IV.,      doih,                           '  «»»t« 

Kach  volume  v-ld  ^liaratcly  at  aij. 
Subdcripliuti  jdiLC  for  Vul.  V  . 

Mulsant  (£.)  et  Jules  Verreaux,  Histoire  Naturciie  des  Oiseaux  Mouches  ou  GoUbrU, 

oomtiniMi  b)  VtoWe  dot  TtocMHdei,  Fm  I.  to  X»       ^tOk.  Sm  calewed  pUtes,  vnnA,£,*.  ■C74>i>r;- 

Tho  werit  win  be  eoMloM  i 
«4nbotiH>| 


TheMMiata(4pMtt«4nboti9plM«t  m.  1 

British  Museum  Catalogue  of  Birds.   By  R.  Bowdler  Sharpe,  f.l.s.,  f.ZS.,  &c.,  &c 

A»«»tant  in  the  Zoological  Department,  British  Mu<eiim.  Vol.  I..  Acciplres.  8vo.  xvL  and  480  pp. ,  many  woodcvls,  and  14  coloured  plaia  a/ new  oc 
Mule  kaowB qMcieaer  liiROR<ii- Pkkv,  cloth,  iqf.  1(74. 
~  tbe  ttmcvVol.  1 1,  Catalogue  of  the  Slrjgcs  or  Nocttimal  Uirdt  of  l*rcy  in  the  colkclion  of  the  Briii«h  Muncum,  Sio.  aii.  and  ia<i  pp.  with  i. 
I  ptaMB  or  Owfa,  cle^  til.  ttn 


A  few  t.ipiej  still  remain  of  the  following  : 

Exotic  Ornithology.    By  Sci.MKk  and  Salvin,  complete  in  i  Volume,  Impl.  4to.  loo  superbly 

coloured  pLilti  uf  hiihrrto  IM  K';*  Kiiii:ii  .ind  iM  iui  la- 1.  UinK,  bf.  r<-c)  miToiCo.  n,n  rdjji:         j^i  j  i  ^s.  iStt'>> 
-  ..  ,     ~  ilic  same,  ^.\R<^li  PAPKK,  iniperiai  folio,  ij  narti,  complete,  »c*  beautifully  coUMredpUlei,  SuliMript^  ltt6-<>» 
Lndrr  thi.  i.t  r  h  i,  Uc  ,  completed  ■  Mriesaf  looGOLCnnum  UTHOC.RAPIIIC  ILLUSnUTIOKSof  NEWToT hitherto  UNFIGUREO  WkXA, 
1?,!^""        !  '  "  '.'l^FFON'S  PUnchwi  EnluinMe..  Pari;  1770-86;  to  TEMMINCITS  PtaiKhes  C(ilari««.  $  vols.. '/'W/.  1838;  md  to 

Ul'.S  MLKS  li:.,tn<'Kraphic  1  Inutliolojjique,  Pi^rtt,  1845.49. 

Alihough  it  WAS  orii4liiall>  intended  by  the  Authom  tlut  the  ^■.lbjc•^;t^  for  illuMrati'in  in  thiswnri;  -.ti  liM  K-  vclccte<l  fTi>m  the  many  new  and  retooHcoMe 
ornithic  forms  which  the  exertions  of  inoderr  cnlleclurs  luivi.  recently  bixnigbl  to  lithl  in  nearly  every  (wrt  of  the  world's  surface,  particulivly  within  the  tfOpitS. 
II  was  found,  as  the  work  progresse*!,  that  it  would  he  more  convcnieot  ia  IHi  6r>t  t.j  restriL-t  it  10  the  illustration  of  the  birds  of  the  MOUWicatl  fMm, 

I.e.  Ainenca  south  of  the  I'nited  Stales. 

I  ll  1        copies  were  printed  011  lARCJK  PAPKK.  r,>v;.l  f        i :.  nv.it  jh  tl;c  1  .14.:  Paper  iuuei  of  Temininck  ar.  l  De^  Mi.r^     <)„lv  two  remain  for  s--il<- 

Des   Murs'    Iconographie    OmitholOgique,  Nouveau   Recueil   General  de  Planches  Peintes 

d'(  )l^eaux,  jKMir  ..ervir  dc  Suite  ct  de  Complement  .tux  Pi_SNtHKS  K.si.usilNiaJi  de  Bl  fhis  el  am  Pi-SM  lit;':  Col  oBii«s  de  Tkmiiinck  el  l..sii^tKii  de 
Chaktk.h  sk.  avec  Texts, figurcf  par  PKSvor  ct  Oi'DAKD.  complete  in  1  vol.  impl.  410.  71  superbly  coloured  plates,  Jitdt.,  or  half  red  morocco,  gill 
top«,  j£7  7J  Pmrit,  1845-44. 

 TTT  .  IAKuE  PAPER,  complete  in  1  vol.  ruyal  HjIIo,  7a  superbly  coloured  plates,  sells        ifir  .  !n  ports  C^-  P^fil,  tAfS^^Q. 

This  beaiiilful  »  M.-k,  w-vr  out  of  prnt,  and  very  m  an  r.  forms  a  "  Complement"  lo  Buffon's  Plan.  h<  >  1  r  luinir.  t-  .on!  Tcinininck  and  Loogioi^  PImmM* 
Coloriees.  1  Ii-j  ntw  v..  1..,  '  K  sotic  (JmitholoRy."  i>y  Mrs^ts  .>;..;.acr  .md  Sidviii,  now  complete,  f  i.-sn,  .1  noic  1  .  the  '  I  u:i  Jicraphle,"  TbOM  WliO  pOMCIS 
the  works  of  Uuffon  01  Tcniminck,  and  all  iutncribcrs  to  the  "  Kxotic  Omitholesy  "  ihoula  abo  base  \\u%  fiiw  u  01  k  .  r  lies  Mur>. 

Bonaparte  (Prinoe  G.  L.)  CoNSP^rrus  GBNBittm  Ayium,  cum  Indicc  per  Finscb,  3  vols,  in  i,  royal 

ava.  Vol  L.Wi.  s«3>  ILtVP^  ajatdldiiUbhed),  '"(lex  pp.  w.  h.^lf  calf  gilt,  £7  ».  ••9»<S. 
  A  most  indispensable  text  book  for  all  Omitbologitti. 

Lewin  (W.)  Birds  of  New  South  Wales.   impL  4ta   96  finely  coloured  plates,  half  morocco, 

^*  *'     ...  (1821.) 

Tlo,  l^  -A  new  l^^^Lt,  ill  t>ir  hii  1,  .ol-  Ci.lu.iif..l  !  >  .n,  artist,  not  a  dauber,  as  iho  ol^ul  Copies  were. 

Slebold,  Faima  Japonioay  Aves,  >  vol.  follo^  tst  coloured  plates,  with  Text  in  Frendi  by 

~"~  Schlegel,  hoji  wnceoi  getdog  vety  nuca,  i^ta.  LMtn,  tMy^. 


BERNARD  QUARITCH,  15  PICCADILLY,  LOHDON. 


*KD  Tavlos,  at  7  jnd  8.  liread  Street  Hill,  Queen  Victoria  Stteei,  in  the  Ci»y  of  London,  and  fnUidMd  bt 
Hacmillam  AMD  CO.,  at  the  Office,  ag  and  30,  BeiUbttI  Slno^  Com*  Gefdeo.-TMUk»>Ay,  Mandi  ae,  i8n. 
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A  WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE 

•*  To  l/u  seluJ  ground 
0/  Naturt  trutt:  the  mind  wkuh  ^iU:  fjr  oyr."— Wordsworth 


No.  387,  Vol.-  15]              THURSDAY,  MARCH  29.  1877 

[Price  Fourpence 

Kcfutcrcd  M  X  N*w»pap<r  at  ihe  Ceiieral  Pc»t  Cflict.) 

(All  Ri()iu  are  Rewrvcd. 

BROWNING'S 
NEW  ROTATING  MICROSCOPE. 

Combiuing  the  advautagcs  of  the  Ettglisli  ami 
Continental  Models. 

In  this  instrument  the  body  and  stage  rotate  on 
the  same  axis,  giving  perfect  concentricity  with  the 
liighest  iMJwers ;  this  instrument  has  a  lar^^e  circtdar 
glass  stage  with  universal  motions  to  the  object 
holder,  removable  stage  fittings  for  apparatus 
arranged  for  the  most  perfect  obhtjuc  illumination, 
large  plane  and  concave  mirrors  on  joiiued  arm, 
two  eye-pieces,  A  and  B,  hand  pliers,  stage  plate. 


/  3 


and  two  o1>jcctivcs,  i  in.  lO',  and  {  in. 

Price  Complete,  £10  10s.  Od. 

LROWNING'S  new  cheap  series  uf  hi-h-powt  r 
Objectives,  \  in.  So",  £z  is-  )  I  9<^"' 
£2  i2s.  Cul.  ;  I  in.  95°,  £1  S^.  o,l. 


Price  List  vf  Microscopes  free.  Nearly  ready, 
a  Ne7c  Edition. 

An  Illustrated  CataLiine  of  Miero^eopes  'eith 
35  ilhistratioiis,  ei^^ltt  whole  page  ent^ravin^s, 
post  free,  7  stamps. 

JOHN  BROWNING, 

AiTirAI  AND  niYSlCAL  INSTKLMKNT  M.\KF.R  TO  H.M.  GOVERNMKNT.  THE  UOVAL  SOCIF.TV,  TUL: 
OI  TICAL  AND  ^  i^g^j^^^VoRlfclS  OF  CKEENWICH.  El^lNBUKCH.  &e..  &C. 

6  3,    STRAND,    W.C.,  LONDON 

FACTORY— SOUTHAMPTON  STREET  and  EXETER  STREET,  LONDON. 
PRIZE  MEDAL,  1862.  ESTABLISHED  100  YEAR.S. 

Telescopes,  Spcetroscoprs,  Opera  Glasses,  «5^•f. 
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MICROSCOPIC  OBIBCTt 

Of  the  lii^hrsl  Jll  iiriiMc  jjerfcclioo,  illustratinx  AnJC'iin,  Phyii  >1o([y, 
liolany,  V.i  tomali ),;>•,  jnd  cvv-ry  hrADch  of  MtcfOit'jji'^Al  i>cicrtcc  J  O. 
MuUer'x  New  Typea  PUles  and  Objceu.  Nolieri'*  Lioea.  All  Du(«ruls 
and  reqiiiiUet  for  ■womiof.  Vneqiailcd  Stiuhat't  MicnMCOOCi'with  taf.- 
liih  i-inch  a^d  |-iiidiobjectivas.  Five  Guiaeai.  Cualogiic,  Neir  Editioa.  tlyfi, 

ratU  and  iHi<t  free,  and  Objects  delivered  in  U.S  A.  aoil  British  Colonic*. 
DMUNO  WHEELER,  ^Sn,  ToUiuKion  RuaJ.  HoUo«ay,  Loudon.  N. 


ROYAL    INSTITUTION    OP  QRBAT 
BRITAIN. 
ALBEIfARLB  STREET,  PICCADILLY,  W. 

LECTUKB  AXKAMGElfCMTS  AFrCft  BASTEK.  t»n 

lecture  Hn:ir,  Tl.ree  o'clock. 

I"i  r.  J.  H.  (IlJiDrrom  ,  !■"  K  S  -Fi>f  l  ect  ins  "On  thi:  (.hemivlry  of 
the  llt.n  cnly  ri:>i!.CN,"  o:i  1  i:.; .  !..y  ,  .'ipri!  lo  lu  M.iy  15. 

(Nu  [.'.xl.ire  uu  May  t,  ihc  day  l1  itiv  Aiioual  Mcetiot{,  a  I  M  ) 

Three  l.'i  imrs  (Ucturcrud  8BlacGtiiadct«nniM4>     T^nwUyit  May 

SJ,  JO.  anJ  June  5. 

Prof.  rv»UAi.t,  U.CL.,  T.UD..  F.R.S.-Eight  I>ectares  "On  Heat," 
on  ThnrsdaT'i.  April  12  to  Mav  31. 

Kiiw.Miii  r>\%NiiKt;rnKK,  bM|.— Two  L«^re*  "Ua  Chopin  and  Lwit," 
with  tn..iiy  IlluMrjtiaaa  om  Iha  pLuiofotic,  on  SMurday,  A|itil  Mi 
Thur^*l*>',  Juti-  7 

Tfic  Ucv.  A  II.  S^^^.r,  M  A  — Three  Lectures  "On  BaVylonun  l.iiera 
tu»'-,"  on  S.iii,!il.iy-,  April  •.•i,  jE,  aud  M»y  5 

Waltuc  H.  IVi.uivK.  Kvj  ,  M  A  -Three  Lectures  "  i.'n  Mwlcrn  French 
ViMtj^  Q^SaxmAMyt,  May  iz,  ig,  z6. 

CuABUB  T.  Nkwton,  Etq  ,  C.D  — Two  Lectures  "  On  the  Recent  Di»- 
OTvc(ia  ai  M]«taBb  OB  Saiwnb]n^,  Jmw  •  md  9. 

C»mne,  imtrJing  ft  frmgtk.  Out  Gnkitm  jr  tt»ff*  Cmhin.  TitktttUuiid 

The  FRIDAY  F.VENINC  UEETINCS  will  b«  rafumed  on  Apiil  13.  at 
8  r  M  Mr.  Wm.  Siwiiijiroode,  See,  R.L,  will  give  a  DiKoune  on  Ezpe  !• 
iDcniv  With  a  C'cjI  In.l  .riioti  Coil.  9  I'.M  Su.ccc  J'iig  i>iMoar-cs  will  pro- 
K*bly  be  tivcii  by  Mi  1  icjcriuk  Pulluck,  Lieut  Gen.  R.  Slratlity,  Rev. 
W.  H.  DaJliiijtcr,  Mr.  D.  Mackenzie  Wallace,  Mr.  G.  J.  Komancs,  Mr. 
Owar  Browniag,  and  ProC  Tyndall.  To  thcM  ■!«•(»(•  U«mbm  and 
tlicir  FrieU'U  only  are  admitted. 

Persr  tu  dcs'roin  cf  t;-  i:n  n;;  Mcrr'irT>  an?  rcquciltd  lo  apl''>'  '^^ 
i^eom.iry  When  pr  >t).jitJ,  llicy  ;irc  .1  l.TiitttJ  to  all  the  l.cctuic.,  to  t!iE 
Frtilay  Evening;  Meetingt  .  and  to  the  Library  and  Raading  Kooms ;  and 
Ihcir  rami  lies  arc  adnitud  to  iIm  LactntW  Its  ndUSAdurge  Payment: 
First  Year,  Ten  Guineas;  aftcrwanl^  Ptva  Guiaeai  a  Year :  or  a  cun)po^i- 
lioa  of  Siaty  Girnca'; 

UNIVERSITY   COLLEGE,  LONDON. 

PRELIMINARY  SCIENTIKIC  (M  I!)  E.NAMINATIOM  OP  THE 

VMVEk-SlTV  OK  LO.Mj;>N 

_  Tijr  l.cctu^e^  on  llutany  (Pruf.  Olivet.  K  R  S.)  ujiJ  the  Cour.«  uf  Prac- 
tical Che  iiistry  (l'<of  Williann  jri.  f  .K  S  )will  bcjin  on  Tucd^y,  .M.iy  1, 
and  Will  be  coi.tintied  (iiihn;:        m  hth>  uf  May,  Jujc.  a<kd  July. 

Botany.— I'.iily,  except  b.HutU.iyi,  (rom  S  to  ■>  *  .-.i.  t  ee  lor  the  Counte, 
31.  ;  perpetual,  4<. 

Pkactic  AL  Chkhistkv.— Tuesday,  Wednesday.  Thurkday,  and  Fllday, 
friim  ti  l>>  la.    Pee  for  the  Course,  C\  ^s.  ;  perpetual.  £7  T- 

The  Third  Tenn  of  the  Junior  Course  of  Physics  (Prvf.  Foster,  F.  R  S. ) 
bcKios  on  IliiinJay,  Mardi  15.  The  lubjecia  of  the  Lcctur«a  after  Easter 
wiU  be  MagMiiaav  Voltaic  Efcttrkiqr.  Light,  nod  Soaad.  Lectin**' 
Manday,  Weilmidiy,  and  niday.  <Von  4  M  >,    Vm  for  tha  Tam,  £3  y. 


FIRST  B.Sc  EXAMINAi  ION  OF  THE  UNIVERSITY  OF 

LjNDJN. 

A  (-  nr^e  i..f  .«  L<;»*i>k  in  rractical  Klcmcnurv  l!i  iij,:y  ui  l  Lc  i;'ven 
[luTiiti*  ttis  ni'>ath9^  .April,  May,  and  Juue.  ihu  Course  wUi  be  Uivitlcd 
into  th'cc  p.4rts  as  follows  :— 

P.vt  I.— General  Hiitolojcy  and  PiiyMulngy  of  VertcblMe  Animals  iAiais- 
tact  Prof  t'cti.ilir  .  fioru  a  tj  5  ca  '1  luiis^Uy*.  and  from  9  to  la  on  Fiidayi, 
from  April  11  I  I  M.iy  4. 

Part  II  — .^tijtiiw.  ,ii.d  Lr'c  Kiiloiy  of  .1  Sciici  of  Typical  AiUitta1s(Praf. 
Jjukkesicr.  F.K.S.),  from  :  tu  5  on  lliuisJays,  and  from  2  to  4  On  Fmlayi 
frM  May  10  to  Jun.  1 

Pj«  III.-  Structure  and  Life-bi»nry  of  a  Serie-.  of  Typiral  Plants  (Prot 
Olhrcr,  P,R.S.)  fnm  a  10  s  so  Saturdays,  from  May  1 3  lu  luue  ya, 

Faaa  fw  the  whole  Course,  jCG  6r,  ;  for  any  part  separately,  £2  its.  (x/. 

ThcTiiiid  Term  of  the  Classes  of  Mathematics  (Prof  Ileiirid.  K.K.S 
bepns  on  Thursday,  March  15.   The  subjects  of  the  Lectures  in  the  Junior 
Class  after  Easter  will  be    In  Uivision  A,  Element*  of  Co-ordinate  G<!u- 
inetry;  in  Uivisioo  U,  tlis  Elements  of  Sulid  Geometry,  including  the 
Sphere,  Cylinder,  and  Cone.    Fee  for  each  Utviaion,  £\  ju  lor  the  Term. 
A  (>Mia  of  BkoMMary  LcetwM  on  Mcdunka  wul  prabaUy  be  ihwn 


For  the  CiMta  of  Pneiiad  Ckaidiinr  nd  nqpiics  Ma  I 
For  further  pottieulafs  apply  at  the  OMccaf  the  CoNcici 

TAI.lnl'KU  ELY,  MA,  Secretary. 


ROYAL  POLYTECHNIC  and  BERNERS 

COLLEGE  in  cnn junction. -^Tbe  Lalionloties  and  Clats  rooois  for 
W»ale  and  Class  btuJy  arc  Open  every  Uay  and  Evening-  Gentle- 
meaipvepared  for  Matnt  iU;!  n.  Wouiwu  h.  «n>!  the  xaiiuu,  Kx.MJuninc 
Uoafdi.  Fees  moderate. — Apply  to  Pruf.  GAXi^MKr,  at  the  Ru}al 
liiJytcchnie,  «r  44.  Ncftters  S^iocr,  W.  « 


BRYCE  M.  WRIGHT'S  LATEST  ARRIVALS. 

MR.  BRVCE  M.  WRIGHT  hu  reedfed  •  vary  fine 
scritt  ot  M/Ht,  Mottds,  TtmlUkMtYaa,  N^,  Saut,  O/tt,  Ckatkt, 
&c  ,  lioin  New  CakilooU,  New  Gttiae%  and  the  Uebrida.  Aa 
astonaeiitof  Udtongi,  Nirumt,  JCa^,  TcJti-tMs,  Afd^s,  Dai- 
bm  or  MiUer-nu/Ae ,  Xaitaui,  Lit,  Mthus,  uid  a  war  good 
AirrM  and  A'boucir,  ham  Australia,  Near  Zealand,  and  Sooth 
Sea*.  A  very  hae  yaH^Goua  and  a  COmplele  AVm  or  f 
(K«Ai)fiaaiNeirG«iMK.  Aiiq^  wHjb  AUm,  ftb,  && 


B*YCE  M.  WRIGHT,  F.R.G.S.,  4c, 

MINERALOGIST  AND  GKOUMIST, 
90.  GREAT  RUSSELL  STREET.  BLOOM SBURV.  LONDON.  W.C 

THE   ROYAL  AQUARIUM,  WBST- 

MINSTER. 

All  the  Tauks  are  now  cuniplc'c.  Latest  Arrisals: — Tliiee  Mtmirrr 
AUigatOfs  from  the  Miuissippi  ;  Angler,  or  Devil  h>ii ;  Thirty  Octopocs. 


TIm  Fish  are  fcd  after  the  A'temcon  Conceit. 
Admission  IJaiiy.  ONh  SIIII.I.I.NG. 


BEDFORD  MODERN  SCHOOL. 

The  HEAD  MA8TBBSHIP  of  this  Sdind  wiU  beotm*  VACANT  in 

July  neat. 

Ibc  Head  Master  will  receive  a  fixed  stipend  of  jfteo  a  year,  and  aa 
annual  psyineal  of  £^  f"r  'ach  boy  in  the  school  up  to  ya  Is3y%  an  i  j£i  for 
eae'i  bov  beyond  300     Thf  mnnbcr  of  boys  at  present  la  the  vchoul  is  41 

The  HeadMnterwill  be  ihowcj  tu  talce  30  boarrlers  at  a  sum  nc<  ea- 
oeeding  £  ;o  per  annum  (apm  Grooi  tuition  feis)  for  each  bay  under  i%  years 
of  age:  at  a  mm  net  oacaodtag  ptr  ■— aw  (>patt  ftnaitaitfaa  fas)  tot 
ca.h  boy  over  tj  years  o(  aga. 

There  i^  no  hou.se  provided  for  the  Hr:iJ  Master. 

l)uiic»  to  c  itnnieucc  ScptemVer  1  i.  i 

AppUcatioos  and  te.iunjuaK,  together  with  A'ty  priated  copies  ot  the 
laucr.  to  be  fiarmrded  on  or  before  May  la  nein,  ndanoaed  to  Mr.  A.  H. 
Allec.  Cleric  to  (he  Harpur  Truu.  Bedfixd.  froca  whom  cepiM  of  the  adbaae 

fur  I  ;c  nL.in.tg'meni  of  the  rri;st  may  beud. 

It  1^  ticMtej  tint  iiD  personal  aiiplicatiea  be  mde  by  any  candidaia  to 

any  mcmbcu  of  ihe  goveraiag  body. 


Harj'' 


Tn.,1  r»3;. 


By 


1B7T. 


A.  H.  ALLEN.  Clerk. 


QUEENWOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

Sound  Ccneial  Education  far  Beye. 

S(iecial  aiteouan  to  Sidaaec,  petticalaily  to  Oeaitlry,  bodi  dworetkal 

and  practical 

Kcferenco  I ,  iJr  I  lebu*.  F.R  .S  ;  l>r.  I  .a:,Uind.  F.R  S  ;  Dr  R--c.^. 
F.K.S.i  Ur.  Angus  biaitb,  F.R.&  ;  Ur.  Tsndall.  F.K.S.  ;  iT.  VocUker. 
F.R.&  :  Dr.  WiAaouon.  F.R.S1. 

C  WILLMORE. 


FOR  IMMEDIATE  SALE.  «t  a  great  sacri- 
fice, m  be  seen  at  Mi  UAKER  S,  144.  Hjlborn.  An  ASTROXOUl. 
CAL  TkLESCOPE,  with  object-glass,  \\  apcrtu<c.  by  Wmy.  tubes  ;r<f 
brass),  ladc  work,  and  eye  pieces  by  Com  Also  ancsoet'ent  LATHE, 
with  over-head  motion,  slale-reit,  oval,  grif,  acirccntreiog.  aisd  other 
ct  licks,  tools,  &c  ,  &c. 

Tr.  Cci     ,'1  .t^  .iiiii  N'atur.*ii»Ls 

ORFORD   CASTLE  FOSSILS. 

The  Cuttincaaar  OiCitd  Castle  in  which  thoae  rare  and  bciuttAd  Foas3s 
have  been  found,  aa  advertised  in  Natuiui  last  year,  i>  snil  o(>ni.  and  more 
than  twelve  t  ^misond  Specimens,  aH  carefully  detexin  tied  by  Mr.  Cbarica- 
worth,  have  bevii  dlstribut-  d  among  the  :iut»ciibcrs.    Papers  djaiaiuing  the 

SarucuUrs  of  Subscription  may  be  obtained  hf  writing  to  Xmomas  ViaMO, 
Isq..  SuaNx  Uouo^  Hmmid  Roa^  Sonlh  •"irT"^.  S.B ,  ewrlnsinK 
dressed  envelope.   

Ml k BRALOjOY  AWcTa B0ILOGY. 

BIISCELLANE0U8  COLLSCTIORS,  kc. 

4^  asiorted  Minerals  for  Blowjiipc  Expciiiocitls,  with  printed  List,  £  t  <i 

in  Podicl  Catc     o  1  o 

4'- ihtiu  ...    ...    (  Cuoud  series  >  o  a  o 

M^l.'s  Scale  of  llarjiicss  of  Minerals  9  Specimens  with  File,  inn 

cuiivcnicul  Case    m«    .»  o  4  O 

Von  Kohbell's  Scale  of  Fusibility  of  Minerals,  6  Spcdaeno  ia 

Pockct  Ca^c  H  .M        ■••  •■•  w.  .M  o  e  • 

Gcoli^ical  Collecting  ISag  complete               «  m.  ••.   w   ...  e  4  o 

Uitiollaufliar  Holder  and  Suap            —  ~.  o  a  o 

Ce^lfffiral  Ck«rlt,  Avib,  ttammtr,  CHirtt,  Ztntrt.  AM  BettUt, 

(j/.'ji  1  .!//,•,/  Bsxti.  CfiffKl  /  T  Mi'NKtine  and  Kffairing  f<nii.'t, 
'Jaii'els.  I  ,i>J  T'iij3,£r'L., 

Miaarala,  PoaaUa,  aad  Keeka,  atnt  on  Amroval 
••iMttm  M  alt  ptaetm  M  «»  W«iU. 

THOMAS  J.  DOWNING, 
3a,  WHISXJK  STREET.  LOMfiOH,  MjC 

CATALOGVBS  niBK 
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PBIMOBDIAL  LIFE. 

TO  STUDENTS  OF  "NUT  GALLS*  AND  THBIR 
INStCTS. 

For  euhnge  end  oomrannicatioat,  •tadcata  are  toBdtcd  to 

Mldress  the  Subscriber.  Our  branch,  in  which  I  have  lieen 
making  observations  through  many  years,  possesses  more  than 
the  acknowlcd(;e«l  impoitoace.  Many  thousand  species  of 
"  Galls  "  an<l  their  ioMCto  «•  probably  produced.  I  am  pre- 
paring a  Drscriptiva  Mid  Illnlimted  Catalogue,  beginning  with 
over  400  Specie?.  I  prove  by  several  means,  tuch  as  absence 
of  punctures,  also  by  using,  in  several  species,  the  principles  of 
cxogenoQt  aitd  endogenous  growths  in  the  galls,  in  connection 
with  theMeoauy  locatiioiisof  the  ciggi,  if  pmpagated,  and  the 
real  locations  of  the  insectf ,  tbat  the  insects  fovad  in  Nut-galls 
are  not  produccil  liy  .animal  jir(.f;enitors.  .Several  claMOaaf  facts 
corroborate  this  conclusion,  and  none  antagonise. 

It  follows  that  "Nut-galls  "  evolve  the  insects  found  in  them. 
That  all  animal  life  is  evolved  from  vegetable  life,  &&,  &c 

My  treatise,  which  extends  cosmically,  is  nearly  ready  for 
publicatiiin. 

ISKA£L  JARVI^  No.  I3&  East  SJfd  Stmt,  New  York, 

If  S.A. 

MIND, 

A QVAMKUV REVIEW  oF  I>^VC'HOLOOV  ANOFHILOfiOPHY. 
No.  «b  APRIL,  1877.  Prkc  31. 


I.— Mr.  Sp«D«r'i  Principles  of  Sodolojfy     By  E.lward  B.  Tylor. 
II. — •  onKiouuicM  ;ukJ  Uiitoii»<.iuuiuci.s,    Uy  Gcotgc  Henry  Lewes. 

III. — The  "  SupntcuioB "  o(  Kgoikm.   By  AUtc4  buratL 

IV.  — IfeeSMiMiMBaawer  JtMM.  By  J.  C.  Macvior. 
v.— "•Cnufc"  By  W.  tonlnr  Jcvooa. 

VI.— Philo«o(>hy  in  the  Scottinh  IJaivvnkiis  Br  Jaha  Viiteli. 

Critical  Notices,  Kcportu,  Note*.  &c..  by  llw  BdlMTi  H.  S4g»lck.  J. 
iiuUy,  A.  Bain,  T.  H.  Crccn.  I- .  PoHodc.  Ac 

WILLIAMS  &  NORGATE,  m,  llcoricita  Stmt.  Covcdi  Ganfao^ 
London  ;  and  to,  SouUi  trtilenck  Suect,  £du>Uuj|l>. 

tWKM  It.  MONTHLV. 

MACMILLAN'S  MAOAZINB 

FOR  APRIL,  1877. 

cojfnifrs, 

t.— "Natnnl  Raliiiou."  UC. 

a.— oYoufMEMopiiavM,'  l^r  lbs,  OEpliaaL  Oaiitan  X.— XIL 

3.  — "Ciono  1  Goipel  of  LatMur."  By  Prof.  Siilnny  Colvia 

4.  —"  The  « >tra  Linda  Rook."    By  RtY.  Wm.  BafMM. 
J  -"  A  New  Pioblcni  in  NatioB<f  EUacation." 

Robert  Herrick."   By  P.  T.  Palipmvc  «  „„  . 

fw—** Dramatic  Alt:  The  Meiaiagwi  TlMaii»   By  Bev.  C  HallM 
HawktASi 

&— "TbaOowoT  Hal]rSalttid«r>^  B] 
9.— *' Bcyood  Rtacb.'  By 
Mk— "  Amy  BcCom." 

MACMUUV  am  CXK»  LONDON. 


THB  TBLBORAPHIC  JOURNAL 


BLBCTiaCAL.  RBVIBW. 


>9- 


VOa. 


COMTBITC  1 

i.-rir«T«l 

J.  Wray't' 
3  — Ou  the  r 
4.— Noua. 

I— City  Notes, 
—noccedings  of  Sochdiai— 
Royal  Society. 
Sooety  of  Tclcgrapli  1 
Phyucal  Society. 
jj—On  the  Pnxiuaion  of  TfaupaNBt  1 
a.— KMcaichei  on  Caloniic  Spectra. 
9.-  Grnrr.i!  Ilattery  Commutator, 
ic— Qui.  I'uicelain  Insulator. 

n.—Tiiai  of  Uirccl  Communication  with  Brown  and  AUcn'i  Ralay. 
sfc— AaamM  !•  CuHUBondnin,  && 


 MAVGHTON  &  CO,  10,  Patcraosler  R«». 

To  whoa  also  Commnaicaiiau  for  the  Editor  may  be  sent 


WANTED.— Clean  Copies  of 

Me.  s&-Addrm  Matvbb  OAcr,  as.  Badfard 


NATURE, 
w.c 


NORTH    BRITISH  AGRICULTURIST, 

li  the  only  Anicuttural  Journal  in  Scotland,  and  dfoulatas  catennvcly 
anumtst  landed  proprietor*,  factors,  faimers,  farm-bailiffi,  and  othen 
interested  io  the  m-inaKement  of  landed  property  thruu^KDut  Scotland  and 
the  Morthem  Cuunlicv  of  Eoilaod. 

Tho  AGRICULTURIST  n«$  alio  a  very  coatiderable  drculatioo  00  tho 
Coatiaaat  of  Bwom.  America,  Australia,  and  the  Colonies. 

The  AGRICVlTrURIST  is  pubUahed  every  Wednesday  aAcraOon  ia 
tine  for  the  BvadBg  Mails,  and  coBttiaa  Baportt  of  all  the  priadpal  Briiiih 
and  Irish  Markeu  of  the  wodt^  hartJw  ttlitiap><c raports of  iVim held oa 
IIm  day  of  poUicBtiaib 

The  ValaitMff  OapnnMttli  edlMd  by  one  of  the  lea£af  Vatettaarfams 
k  tlha  t  iwiilij,  and  (*  tavalaaUeie  the  breeder  and  feeder  a*  a  ^uido  W  the 
reaiinK  of  ammah.  ami  their  ifealmeni  when  UbciiiriiiR  under  cli'^ai*. 

KuU  Reports  STP  ;;ivi;ii  cf  the  Mectinjci  o(  t)ic  Royal  Affricullural  SoQcly 

of  England,  the  Royal  Agricultural  Society  of  Ireland,  Uia  Uighland  and 
AKTicuiturai  Sodcty  of  Ssadaad^  dw  Seeniih  Chaawer  af      '  ' 
and  all  the 
and  Ireland* 

For  Ad 
not  eaist. 

Plica  y£   By  post,  3^.   Annual  Sabsoiptiaa,  payable  in  advance,  14J; 
OSec— 377,  Hixh  Street,  Edinburgh. 
P«MMfiea  Order*  payable  to  Charka  " 


On  tba  latef  evafy  Uoad^  price  Sixpence. 

THE  ENTOMOLOGIST: 

AN  ILLUSTBATSO  JOURNAL  OP  BRITISH  BKTOMOLOGV. 


jqr  John  T.  Cakumotow, 
wUt  ika  assistance  ol 

FaaoEKicK  Smith. 


^.  JaNNKi  WiuK.  K.US. 


Fau>KKicK  Bond,  K.Z.S. 

F.DWAkU  A  FlTCM. 

loKN  A.  FUWIR,  M.D.  I      V.  'llL-CMANAK  WhITK,  M.  D. 

UurioK  the  year  1877  it  is  intended  to  publiah  an  Epitome  of  Novelties 
aiui  Karelies  whkh  have  occurred  since  1873.  Alto  ftequcDt  Biographicjl 
Notice!  accoupaisted  by  Phoioeraphic  Portraits  Many  lOiereiunK  ariiclcs 
on  all  branches  are  promised  by  leading  RntomologisU.  There  will  be 
laas  V^aodtitMc* 

SmnUM,  aUKSHAU,  a  CXX.  natffarf  CMrt. 


THB 


DniT  t 

nad  dm  vnluoM  for 


JOURNAL  OF  BOTANY, 

BRITISH  AND  FOREIGN 
Xdilad  by  Hknkv  Tnimsn,  M  H  .  K  I.  S  .  v.:        .Mmrruni  ;  » 1  liiHj  bf 
S.  le  M.  Moons.  K  L.S.,  Ruyal  Herbaiiuia,  Ktw. 
Subscriptions  lor  1877  (isj.  post  free  in  the  United  Kaagdom}  payable  in 
advance  to  the  publishers,  Messrs.  Rankea  and  Ce>,  Dniy  House.  Sl 
Mary  le-Strand,  l^ondoa,  W.C.,  of  •faaai  may  ba  ahlaii 
t8;<>  (price  it^t.      bemti  iB«lMiiXali»  amta  for  the 
and  bade  numbers. 

THB   IsKST   FARMERS'  NEWSI'APBB. 

THE    CHAMBER  OF 
AGRICULTURE  JOURNAL 
AND   FARMERS'  CHKUNICLE; 
Bdliad  br  John  Auibmon  Clakkb.  Secretary  te  Ike  Oh 
of  A(rieultiit«, 

Devotes  special  aucadM  te  lha  ditcMnlaM  aa.  .  

of  AgTicultiire  of  Oreat  Britala  (wMdi  noar  Bomlitr  upwaida  it  ti 


bcr»),  bc^des  giving  uri)p'nal  papers  Ofl  preetieal  farming,  and  a  mass  oiT 
intelligence  of  particuUr  value  to  the  agricullurist. 

The  London  Com,  Seed,  Hup,  Cattle,  and  other  Markets  of  Mooday  an 
specially  reported  in  this  Journal,  aMoi  b  dci^aulied  the  saHaavaanaaa 
as  to  ensure  delivery  to  country  nbaetibcn  by  the  first  poet  ea  TiMMay 


PICKERING,  SI 


year  post  free. 

Anindd  Street,  Strand.  W.C. 


The  JOURNAL  of  APPLIiiD  SCIENCE 

and  RECORD  of  PROGRESS  in  the  INDUSTRIAL  ARTS, 
If  oolbly,  Price  Fourpeoce.    Edited  by  P.  L.  SlMMOMos. 
KENT  &  CO..  PATERNOSTER  ROW. 

Adverlfoemeau^  Stlbacriptions,  and  all  Communicatioos  to  be  L  

10  the  PrapfietHh  P.  L  SIMMON  DS.  sg,  Cbeapeide.  Loodoo.  K.C 


THB  GARDENS  A  Weekly  lUostnted 

Journal  of  G«f4aainihaniliBkaaciaai  ffboadadaad  OhAmmI  by 
w  KuBiNSOttn*&.  Aadwr  tt  "Alpiaa  fftaMn  te  Bmliiiii 

Gardens,"  Ac 
ACebnidnaab 
"Mc  RoMHotfb 
AaCtMih.  187*. 

IbafcUowiac  an 

The  Flower  Gardes. 
Landscape  Gardeaii^ 
The  Fruit  Gardcm. 
Gardaa  StracMrea, 
Room  and  madaw 
Notes  aitd  Qttc^iona^ 
Market  Gardeninf. 
Trees  and  Shrala. 

Piofoanr  AaA  Oaarat 

laiua  cfienilimaai^t   

lOf ;  aadsrettUi  va  4a  a  kvoar  i» 
■Mat  yac  by  cafliag  aaaate  10  it* 

Price  6<f.  Weekly.  Specimen  Copy,  Po«-fr«e,  6^ 


regularly 

Hardy  FlowM 
Town  Gardena. 
The  Conservatory, 
Public  Gardens. 
The  Greenhouse  M 
The  Household. 
Tht  Wild  Garden. 
I'bc  Kitchen  Gardaa. 


Terms  ol  Subscription.  - 


r,e».  At 


37,  Southampiao 


adapted  M  tba  «aaMaa4 
tin.  ByMieb«a  baarit 
» iboeeof  ibatcfaaaaba 

>st-(r«e, 

It  direct  fruin  the  Office  in  Loodoo,  poet  free, 
:  Year,  a6f .  :  Half  a  Year,  14/.  :  Qnaitar  of  a 
cooccraiaf  SahicripiiMM  M-Tha  PaUiihvaf 
iSii«ai.Oe««BiGairiM,  Laadaa,W.C 


ntyabte  in  advance— >  or  Uqc  Year,  a6f.  j_  Half  a  Year, 
Vaar,  9*.    Addreu  all  leltcr> 
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SUBSCRIPTIONS  TO  *NATURBr 

Yearly    ...      ...   iS'. 

IlaU-ycarlf    9r.  6^ 

QMrtB^««.  •••  «•«  ^« 

/Vrf  Frtt. 

P.O.O.  payable  to  MACMILLAN  4  CO, 
OrnCE:  29,  BEDFORD  STREET,  STRAND,  W,C 
Spteinun  Numbtr  ttnt  en  rtteipt  oj Stamps  for  ^\d. 


Od  the  ii<  of  CTCTT  Month,  price  One  ShiUia|^ 

THE  ZOOLOGIST; 

A  MOMTHLY  MAGAZINE  OF  NATURAL  HISTORY. 

New  Serici,  Edited  by 
J.  E.  Haktikc.  F.I.S..  F  7..% 
Or^iiutl  Artklti  by  well-known  Naluraliili  in  every  branch  of  Zcxdogy  : 
Occasioiul  Nnt«  on  the  Habilt  of  Animi)>  :  Notices  of  the  Arrival  and 
Oapoutur*  of  Migrstoiy  BijJs  .  Ke.;oit  h  of  the  Occurrence  of  Kare  l!irU< 
in  the  Britiih  ItUndt  ;  Ob<er>:>i>nn<  m  the  I tii-tribulicn  and  Mi);ratioa  Ol 
Britith  Fresh-water  Fith  :  Nol>cei  cf  iKr  C  aiHiire  olT  the  Ilritiih  Couu  ol 
New  or  Rare  Marine  Fuh  :  Reports  an  i  Notes  from  \jxx\  Aquaria  :  Con- 
Irihutionf  to  the  Naturml  Hi»«nr>-  nf  I'.nti-.h  k;piile»  :  Locil  ri»t»  of 
BritUh  Lant!  and  Kre^h-water  Moflitv  .1.  with  HeiiM:*^  thr  Hitm:*.  :ind 
Habits  of  the  Spedei ;  and  oihcr  matten  of  general  intereit  to  tlioae  who 

daiight  in  Natural  Hiaiarjr.  JUpoRi  «f  tha  Sdantifcc  MaMiup  a(  ike 
Unaenn,  Zaolo(ical,  and  BalenalaficalSedaliai  \  RaviawiaiHl  lialleHOl 

Natural  Hiatory  Books. 

JOHN  VAN  VOORST,  i,  Paternoster  Row. 

THE^BREWERS'  GUARDIANI 

A  Fettaightlv  Paper  devoted  to  t)i«  I'lotcclun  of  Brewers'  latercUs, 
Licensing,  Legal,  and  PartiaineMafy  Maltm 

Ramir  or  tm*  Malt  ams  Uor  Tkadi*  ;  amb  Warn  amd  Sraur  TaAoa 

Rbcobi». 

Tha  Ofldal  Oifaa  of  the  Counin  BMmhT  Sadaly. 

(Fotmded  i8».) 

"The  Brewers'  Guardian  "  is  published  on  the  KeeaiBgi  of  aray  allaraatc 

TuCM^ay,  and  \i.  the  only  jonmal  cfF.cially  connected  wiUl  brewint  iaiataMI. 

Subv^K^tirti,  1^^  6,/  i^r  a^nium,  fice.  dating  from  any  qyaitV^ay 
Siagl*  Copaei,  11.  each     Kegitlcrcd  toi  trantmisMOo  ateoad. 

CAoea— 5.  Bond  Court.  Walbroek.  Lcodon.  E.C 

CURENDON  PRESS  PUBLICATIONS^ 

By  Profenor  WILLIAMSON,  P.R.S. 

CHEMISTRY  for  STUDENTS,  WHk 

Mew  Idiilon.   Eatia  fcip  laa,  tn  ML 


**  A  loo  rare  esaaiple  of  what  a  g«MMi  tleaMaUny  text-book  in  soy  science 
oafht  to  be:  the  langu.iKc  t  ricf,  simple,  exact ;  the  arrangement  logical, 
developing  in  lucid  order  principles  from  facts,  and  keeping  theory  always 
depeadcat  upon  obaervatiaii :  a  book  that  kctffa  Iha  SMwaaf  tka  anahM 
active  while  he  strives  to  master  dctaib  diAcull  tat  aew  wfikaat  ialcMt.'' 

By  Prof.  BALFOUR  STEWART,  F.R.S. 
ON  HEAT:   an  Elementary  Treatise. 

tnth  WMwivaa  Woodcuts  aad  Diaieiaaii.  K«w  E£daa.  Eatra  fcap. 

"The  puhiicatioD  of  this  manual  is  exceedingly  well-timed  ;  it  include* 
witliiii  ii.irro»  l.inits  the  Itiilini;  fj-ls  .iiid  pi itii.iiilc4  of  iMs  younger-born  of 
the  Sciences,  and  for  the  mastery  of  tlie  greater  portion  of  llie  qjnlcnla  oaiy 
nqMiaa  oribvy  iMdliiiMi  M  Aa      of  tha 

By  A. 


G.  VERNON  HARCOURT,  P.R.S., 
and  H.  G.  MADAN,  M.A. 

PRACTICAL  CHEMISTRY;  Exer- 

cis»  in.  Part  L  QUAUTATIVB  ANALYSIS,  kaiv  EdSiiM.  Oawa 

"To  the MHMtOU  daaMt  ttnti  throughout  the  country  for  the  study  ol 
ikirtllij  allk  liiriil  tdhwoca  to  tha  Sdeooa  aad  Art  aad  the  Uaiver- 
aiiy  BaapilBarieiia  <mm  ilaM^ nammmA  lUafcllaaahMa  "-'A^mmmm 

By  Prof.  CLERK  MAXWELL,  F.R.S. 

ELECTRICITY  <md  MAGNETISM. 

a  vols.  (vx>,  jC  I  I  u.  &/. 
"  A  book  the  originality  of  which  is  only  equalled  by  the  width  of  rescaicb 
dispkycd,  aad,  if  PtoC  ManrcUbadaot  abeadyaataad  apUoeia  ikawy 
front  of  the  phyridHiaf  tha  pmMtliMi, tibia  kaakamaMaiailfetUH.'^ 

Atktnmtum. 

Oxford :  I'nntcd  at  Uic  Clarindon  Prkss  ;  and  Pablished  br 
MACMILLAM  amd  ca,  Loodoi^PdiliiiicatothcUataciiby. 


Now  rr.i'Iy.  prtce 

SHALL  WE  EVER  REACH  THE  POLE  ? 

•■  Very  curious  a.nd  lenurkaUe  propojition,"— A  DisTlKCUltHai*  States- 
man AND  SclloLAIC 

I.onil»>n  :  PROVOS  T  ft  CO  ,  ^6,  Henrietta  Street,  Covem  Garden. 


Now  ready,  Na  IV..  April,  prioe  3^^,  by  post 

THE  BOOK  CIRCULAR :  a  Monthly  Re- 

cord  of  N''^      rVs  apfl  Nrw  Fditi'-nv.  rl.ij.^lficd  ^c(xit-\\i\.'_  to  "r-  ".i 

foe  the  CO!     :  ■  1' ^  i.r      iltr . ;  >»  iil^  l>cvcnpti%c  Noie*  r  ^   -  n  r  f  :  e 

Bore  im]»     <r.t     Anuu.il  Sul-i.t. ripEu-n,  ihim  free  in  the  L'uitcd  ^tng. 
,  -y.  (mJ.  ;  ill  ihic  Futci^n  Poilal  Union,  4/- 

L.  REEVK  &  CO  ,     Hccrictu  Street,  Covent  Uarden. 


NEW  WORK  ON  HEAT. 
Kowf«ady,poM  t*oii4Mpp.,«{dlnrinuliadoM;|wlw<t.(ipoiiace  s^} 

The  HANDBOOK  of  HEAT.   Baaed  upon 

Lakdnek's  TRF.ATi:jE.  Kdited  and  oimou  MMy  rewhttea  t-y 
]bM^uuii^LMnr|^%q-t  r.lt.A.&,  ftc,  fxaafly  Leeiwtr  «•  Wijtiri 

roughly  wlad  la  tha  ivviicuitStt  I 


THE 


MONTHLY 


ENTOMOLOGIST'S 
MAGAZINE. 

Plloa  TjilPaiia.  monthly,  S4  pages  Svo,  with  ocrarioaal  I 
rwdialill  kv  J.  W.  I>ot:CLAS,  k.  McLacmi-an,  r.L.S.,  lU  C  Kt^  I 
U  T.  Staihtoh.  F  RS.,  ftc 

This  Magaiiiie,  BllliaatJ  «  lOfc  COllaiil  mmt  .   

on  all  mbjectt  cnnaaairf  with  Kuwolap.  aad  aipatfaaraotfcalaaa^al 

the  British  Iiles- 

Subscriptioa  -  Six  ShilliDgt 
oience  with  the  June  number  in  <  ,  

Vols.  I.  to  V .  (ftroogly  bound  in  cloth;  may  ba  alttlMd  iT.paikaMfa  fli 
the  entire  tcl  to  date,  at  the  increased 
e<ak  nay  ba  had  a^araidy  or  together, 

Loadoat  JOHOI  YAM  YOOKSV,!.  1 
».!>    Cl— ■■Iwrkwi.  aft,  ^hoidd  W  It  10  lha  «dltaw  at  tho  i 


K'maybaakttlMdkvpa 
I  pnce  of  Ml.  aaai;1iM  I 


BY  DR.  LIONEL  BBALB,  P.R.8.. 

Profciior  of  Medicine  in  King's  Ccllc,;t-.  .in  !  rhysiciun  t.i  the  Hci»pita!. 
On  LIFE  and  on  VITAL  ACTION   in    HEALT  and 

DISEA.SK,    51.  (AVw./^. 

BIOPLASM.  An  Introduction  to  Pby&iulogy  and  Mcduine. 
DISBASE  GERMS,  umI  on  the  TREATMENT  oT  the 

FEVERISH  STATF,.    i»r  6rf. 
KIDNEY  DI.SEASES,  URINARY  DEPOSITS,  tad  CAL- 

Cri.OUS  IJI^OkUKkS     Ihinl  Edition,  ssi. 

LIFE  Hi  LOUIES  and  RELIGlOf.S  TIUJUCIU T.  5/.  6d. 
I'&UTUPLASM.  Third  Edition,  vcnr  much  eoluscd.  icu.bi. 
tha  MICROSCOPE  ia  MEDICINE.  Foarth  EdUtion. 

U  nJon:  J.  &  A.  CII UKCI I  ILL, 

GEOLOGY.— Six  Elementary  Leetures. 

adaplad  to  a  Juvenile  AuJience,  will  be  given  by  Prof  TEN  N  ANT  at 
klimideiiee,  149,  t^trand,  W.C  ,  tn  the  KaMer  Holidays,  April  2,  2,  4, 
5.  6,  7,  at  to  A  M  and  3  >■  M,    Icrtns—  Half  a  Guinea  for  the  Couim. 
Pruf.  '1  tNNAN  r  will  probably  after  wanls  re  Mat  the  BlaaaflOiy  LOC* 
lure*  OB  Minctalugy  giN  L-ii  dming  l.isi  Chiislmai  nolidayi. 


ROCK  SECTIONS 
FOR   MICROSCOPICAL  I NV E8TI Q A Tl O N. 

Igneous,  Mttainorphic,  ajid  S«ditncr,lary. 
HOW  A  CD  'S  NEW  loPULAR  BINOCULAR  MICKU2>CUF£, 

HOW'S  STUDENrS  MICROSCOPE.  V. 
HOW^  MICROSGX>PK  LAMP, 

TO  UCTVMM  OH  OKOLOCY. 

for  die  LaBlerti,  consisting  of 

^-Aorationi  of  Extinct  Animal ■>,  &c. 
Calalo|{ue  on  Applicatioa. 
Catalogtieof  Lantemi,  Di«>u!vuie-V>ew  Apjiaraiiu  and  Photo.  Slides,  N«e 

fcdilian,  m  prrj^-irji-nn. 

JAMES   HOW   &  CO., 
(Late  a,  Foster  Lane), 
ft  ST.  BKIOS  STRXBT,  LOMDOM. 


Hew  ft  Cs.'ii  Sotia  of  CWIaneal  ZKunau 

Sectioiu  of  Strata,  Group*  of  roeula,  Ke4ora 
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THURSDAY.  M».RCit 
aU  7.— Sh:tl.<ip«re''-  Literary  PflllMnUpi* 

TUESDAY.  AixH-  3. 
r,  at  8. -The  N.irAic  Bath  :  Jaha^illK^  P.C8. 

WBDSBSVA  1 ',  April  4. 
Entomoumskui  Sdowti  at  ^ 

KOVAL  lIlcaOM0HeALSocnrT.«ta.— Oa  the  Vanous  Changes  caiued  ta 
ihaQpMbMlydiKMM  VagMable  ColourinK Matter:  Tlios.  Palmer. 

THVKSDAY.  Aikil  5- 
LiNNPAK  SocrETV,  at  8,— Fernn  ofctaineJ  hy  Mi»*  H.  Gilpin  in  MadagaMar : 

I.  r.    Huker.— Kurtlier  D^i'.u  un  the  N.ii  ir;il  History  of  Swine  :  Vwi. 

KollciitoD. — FreUi-water  Alea:  of  Cape  of  GohI  Hope:  Prof.  Reimch.— 

gwilh  AfHcM  lircfortt  (Hcpatica:) :  W.  Mitten. 
CKKMICAI.  Society ,  al  &— Lecture  00  the  Diicriminalion  of  Cryiti.iK  by 

their  Oplinl  Character! :   Expcrimeatally  llliutratetl :  ProC    N.  S. 

MaxkdflM^  F.R.S. 

"  NA  TUREJ' 

PabUshcd  ev«7  Thundajr,  mice  ifl. 
SVBaeniTiONit  FMt  free :  Anaud,  i8r.  HatFfMd|y^ 
91*  id*  i^Mitcilyi  5i« 
Nearly  all  tlie  Bade  TXvaben  ti  Natom  witIw  oUdiwd 

through  any  BookseUer,  or  of  the  FiUUbani,  «t  tte  Ofiec^  ^9* 
Bedford  Street,  Strand,  W.C,  to  lAlM  i&  COMmkltfow 

relating  to  ADVERTisEMiirrs  should  liknfiw  be  anHMMO. 

Volumes  1.  to  X.,  cloth,  price  aw.  each. 

Volumes  XI.,  XII.,  XIII., and  XlV.,cloth,  price  lOo.  6d.  eudb. 

Cloth  Gates  for  binding  all  the  Tolumes,  pnce  it.  6d.  each. 

Kci  lint;  (  iscs  to  hold  26  numbers,  price  2s.  6d. 
To  be  had  through  any  bookseller  or  newsagent,  or  at  the 


CHARGES  FOR  ADVERTISEMENTS. 
771m  tfiies  in  e^mtty  is.  6d.;  gti.  per  line  after. 

One-eighth  page,  or  ouarUr  column  .  .  .  .  o  18  6 
Quarter  page ,  or  half  a  column  ,   .....    i  15  o 
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Whole  page  660 

Adverhsements  must  he  tent  to  the  Office  before  1 2  tf  clock 
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Post-office  Orders  payable  to  MacmilLAH  &  Ca 
OFFICE:  HEDFORD  STREET.  STRAND.  W.C. 

TTJhI  i\  iiStj  CUNDUCTOKS. 

Expmno*,  ■ocumulated  «ioC*  the  tiiB*  of  Beojamia  Franhlin,  prove* 
conclunveljr  that  >  Cooductor  mada  of  Comwr  of  adaqnata  naa  ia  lha  km 
ol  aUanpliaaeM  fcr  the  protection  of  avcry  dawiptiaaef  b«uUia|  Cm  ika 

NEWALL  &  CO.'S 

PATENT  COPPER  LIGHTNING  CONDUCTOR. 

IsaiiplicdioaBUadi  a(  Btindinci  and  Shippinc  la  all  jam  of  tha  worid 
with  unvarying  racceu,  is  the  mmt  lUliable,  auit  ECMttire,  and  Um^^ 
Cooductor  ever  oflered  to  ihc  public 

It  ia  Biapte  in  iu  applicaucm,  no  insulator*  bctBC  ta^aind.  aaa  tt  co«te 
•oly  ooe  *hiIlio|[  per  (oot  far  tha  Uasdaid  aia,  wUikiaMfeaaiiVMm. 

R.  8.  NBWALI.  &  CO.,  tjo,  STRAND,  W.C. 

36,  WATERIiX)  ROAD.  LIYBKiO^ 
S.  AMDERSTUN  QUAY,  CLASaVW. 
MAWOyACTORY-OATKBHEAD.QW.TYNB.  •  ' 

W.   LADD  &  COa 

Scientific  Instminent  Manufacturers 

fBf  Atf*intmunt  to  tht  Rfjal  IiuHtutum  1/  GrttU  Bntam). 
Mn.  Spottiiwoode's  Pocket  Polarising  Appuatns,  consisting 
«f  Nieol'a  M«n,  Sarart's  PoLuiscope,  Toormaline,  Doable- 
iMBa  Frim,  BMoaiti^  Dichroscope  and  \  Undulation  Plate, 
rac^ff If* l^flMT eaae  a  imJiaa  kqt  by  f  inch diaaMtar.  Fnoa 
y.  o.  Vndikni^  3/.  Sr. 

AUak 

Philoaophical  Appvatna  of  •rcqr  Deto^llan. 


•I 

A  WnKLY 


MATURE.' 

ILLUSTRATED   JOURNAL  OK 

PRICE  FOURPENCE, 


SCIBNCB. 


II 


&  12,  BEAK  STREET,  REGENT  STREET,  W. 


CONTENTS  OF  THE  NUMBER  FOR  MARCH  22,  1877. 

British  ManufiiCtiirin(  ladoMriat. 

The  Germ  Theory. 
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King'i "  Mtaual  of  Ciochoua  CuUivatton  io  India." 
Rayirt  "  Dto  ftigMmiii ;  Baa  tind  OatchidiM  ainM  Vulkane*.''  . 
Von  Man««1d^  "IKo  Knie  and  ihie  Tailwr:«ia  geographtidnt 

Haiahack." 

Lettera  to  the  Bdttari— 

Stiencc  Ftll  j»  slu;  ^  il  Oxford.— Socius. 
Sre  :r  I  al  Met  ill  uU  —Dr.  Arthur  SchiLvler. 
The  AnuuJ  Pjili.»iiicatary  Gr.mt  for  Meleor»loey.— Zcta. 
Centreliun  ia  Spectroscopy. —  Hn»f  Piarn  SmytJi_. 
(Greenwich  as  a  Meieorvjiogic.il  Oiwervatory. — A' 
Atmofphcric  Currenlt.— Kev  W.  Clement  Lejr. 
Klcctncil  Phcooffl'^noo.  — Prof  GaHga  Ftetai. 
Stranite  Star.— Meteor.— W.  M. 

Science  in  Germ.iny. 

D'Albertiii'.  ExpnlitioQ  up  t)i«  Fly  Riw,  New  (  

The  PkysioWical  Action  of  UiM,  IL   By  PtoC  Dawaf.  PJLS.  (Whh 

lUuitrali3n-7 
AtrtTBOoaucat  BiUioKraphtcs. 

Manifalarf'a  Raatatchca  on  Mariutta's  Law.   By  Vnt  da  MaBdalwf. 
Our  Aatrooomical  ColoaMZ^ 

The  Suspectc'l  Intrs'ltaSHlid  VlaMt. 
D'ArroMi's  Comet 
TMal  Solar  Rchp-.r^ 

Meteoroloclcal  Notea:— 
Mean  Aimocphetic  PrauuM  ia  Raida  h  Evnfc. 
Mawowlaay  of  Uawitau 

g);|il«.4«y Thlhwit  f'^  Meterological  PurpoMI. 

Biological  Notea  :— 
A  Chytridiam  with  True  Reprududiaa. 
CrypUfaatic  Fhata  of  Ku&sia.  . 
Alg«  «7  Iha  Gntf  of  Finland. 
Hoiaaieai  Oeeanfi^  at  Kaaia. 
Notci. 

litM  and  Stad  iMlitata. 


■9  MS  m, 


BBDFORD  STREET,  STRAND.  LONDON. 


MICROSCOPES,  OBJECTIYgS,  &c. 

CENTENNIAL  EXHIblTION,  PHILADELPHIA,  U.SJL 

The  Medaland  Ui^cit  Awatd  haa  beea  given  for  HeagP* 
CcaitnGlii%  Optical  EiodkBoe^  and  Modention  in  Fkioa,  to 

HENBY  OBOUOH, 

66^  BARBICAN,   LONDON,  E.C 

Astim^  U.S.A.      INDU.STRIAL  FUI5I.TCATI0N  CO., 

176,  liroadway.  New  York. 

Fully  lUuMiatad  Catal^e^iml^uU  lymtcUam  by  Pott,  6  Stasii>t. 


FRY'S 


"A  moKi  ^il  ticti'Joui  valuable  artitle."— 

"  Tlic  CiiniCiK  C"  H-  :i  of  viirh  choice  quality. 

—F.H'.i,  jf'j.v.^.  ,i.,.:'.-jrr, cuciii-,  Ui.ilainU. 

CARACAS 

AMERICAN 

CENTENNLAL  PRIZE  MBDAL      C\  O  C  O  A 
AWAXDBD. 


DRAPER'S  INK  (DICHROIC). 

THE  NEW  BLACK  INK 
DirraUMO  ntOM  anything  klsk  evik  i'k.mX'ck!.. 

^Mmm  tMOMMa  BtoOBiawhen  this  Ink  i»  uMd.  It  ha«,  bean  ado^iUd 
bythevMpal BaaRpSie Office,  wpA  Kaiiaray  C<— a«f  ihwiliiaii 

IrelaiMS. 

riowtaarilyfraatkaPca. 
litottinci»pcr  any  ba  appHad  attta 

moment  of  writing. 


It  wiitaa alaOM  InilaDlly  Full  lilack. 
Doet  Doteonode  Steel  Pent.. 
li  cleanly  Io  ma,  and  not  UaUa  to 
Blot. 

Can  be  obtained  in  London,  through  Mcaark  BAitcui»  &  So^^,  Kamnn- 

  ,  Old  ChaM  t  9'  Nawaaav  S  Sons,  Newgate 

{  J.  AiMTiM  &  Co..  Diaka 
lerRvw;  aadtoba  had  of 


doo  Street ;  W.  Edwaku*.  i 
Suaat ;  Wn.  MATuaa,  Londoi 
Smai,  livMpeoli  aMl  Stacv  ft  Coon.  1 
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RUPTURES— BY  ROYAL  LBTTKRS  PATENT. 

WHITE'S  MOC-MAIN  LEVER  TRUSS 

U  allowed  by  innrsnls  of  500  Madical  Men  to  be  tb«  moM  effe> 
tna  iavmaem  a  iba  OMOWf  trattmeai  of  Ueml&.  Tbanaeof 
a  (teel  mng,  ao  olkan  tertnl  in  ita  dKeci*.  U  bera  areidad  :  a 

■oft  b«na«|[e  beinf  worn  lOUnd  Iba  body,  while  the  reouinte 
roiiiine  power  ii  tupplicd  by  the  MOC-MAIN  PAL)  KaH 
PATKRt  lever,  fittidc  with  fto  much  cue  aod  doeeoeu 
that  it  caaoot  be  detected,  and  may  ba  worn  duiinc  ileep.  A 
detcjiptive  drcular  may  be  had,  aad  tha  Troa  (wBch  cannot 
iail  to  (it)  forwarded  by  poit,  on  the  drcumference  of  the  body, 
a  inchei  below  the  h.p<  t>cins  scot  10  the  Manufaaurer, 

JOHN  WHITE,  228,  PICCADILLY. 
ELASTIC  STOCKINGS,  KNEE-CAPS, 

he,  fat  Varicoac  Veiaa  ai>d  all  caiee  of  Wfalrnm  and  SwcUinf  of  the  Lcgi. 


MANUFACTURING  OPTICIANS. 
172,  BBOMPTOM  BOAS,  8.W. 


JOHN  wnm, 


HOLLOWAYS  PILLS 


THIS 
MEDICIHE 


Ii  a  C«rUia  Cora  for  aU  Diiorderi  of  the  LIVIB,  ROH&OB 
AKD  BOWXU.     A  OiMt  FITXIFIXK  of  the  BLOOD;  ft 

 ni  !■  wtwdtol  la 


TISLErS  HARMONOGRAPH 


Lixsajoui'  Ractaogalar  Vibimliooa  ab»olutety  symmetrical). 


WhkTMpMl  Sund,  Ink  Peai,  a  CUmping  Pan  WelsHtj,  j  Plane  Weishts. 
,lit^  for  fine  adjustment.  Metal   IVnduUiai   Rods,  one  bavinf 
!  ttble,  fcc   The  whole  packed  in  itemed  Case,  a  ft.  6ijj. 

xoia.  X  sin..  «S  lOa.  Do.,  do.  with  Ounbil  Mot'u:i  to  Jra»  ether 
MaWs  «r  «•  cumi,  ihowiag  tha  caanactioo  betwcaa  the  ii«utcs 


TO  BE  SOLD.  SECOND-HAND,  A  FIRST-CLAW 
REFRACTING   ASTRONOMICAL  TELESCOPE 
By  TlovCHTOii  and  Simus, 

I  WW  lillg  aad  6  aitroiiomical 


TO  MINERALOGISTS. 

TH08.  D.  RUSSELL 

Has  now  on  hand  a  larr,.:  number  of  select  Mmtnils,  con- 
aisting  of  Cakitcs,  Fluois,  OuarU  \'arieties,  Chalcedony,  Agates, 
Opftls,  FeUpars,  Garnets,  tpidote,  Ztolites,  >Ianf;anitc,  Cassi- 
terite,  Cerussite,  Pyromorphite,  Specular  Iron,  Limonitc, 
Goethite,  Marca&ite,  Cuprite,  ic.  The  Mineral*  are  about  1 4 
to  3  inches  square,  and  arc  cifTcrcd  for  sale  at  6^.  to  gx.  per 
dozen  specimens.  Parcels  sent  lor  selection  to  kn  v.vn  or 
•ppioTea  applicants.  Catalogue  of  CoUcctioos  of  Fosiils, 
MlCRHOQfic  Objects,  Crustacea,  <^c.,  post-free. 

THOMAS  D.  RUSSELL, 

4^  ESSKX  Strebt,  Strand,  W.C 


4 -in.  aperatiire.  with 
Eye-piccea  widi  daik 
eras  wiraa;  padtad  in  atroag 
aVailsv^ 


lackaadktr.  Alaev 


telha 


IAMBS  WOOLLBY,  SONS,  ft  CO., 
MABKET  STRBBT,  MAMCHBgCTB. 

CHEMICAL  APPARATUS  AND  REAfiENTS 


for  Lacture  and  Clasi  Demooatjraike, 

8BTS  OF  APPARATUS  AND  CHBIIICAL8 

For  the  various  Public  Examiuatiooi. 

l^HOk  CkmdmL  Catmdi  far  FHimk  Slitdj^, 


PXtCB  ONE  GUINEA^  SUPER  ROYAL  QUARTO, 

THE  LIFE  AND  HABITS  OF  WILD  ANIMALS. 

ILLUSTRATED    BY   DESIGNS  BY 

JOSEPH  WOLF. 

ENGRAVED  BY  J.  W.  AND  EDWARD  WHYMPER. 
WITH  DESCRIPTIVE  LETTERPKESS  BY  DANIEL  GIRAUD  ELLIOT,  F.LS,  F.Z.S. 

UST  OF  ILLUSTRATIONS. 
(HUimS  OV  THE  Su. 


Who  Combs  Herb? 
A  Hairbrradth  EsCAPB. 
Tick  Struggle. 
Bruin  at  Bay. 
Thk  Isi..\nd  Sanctuary. 
At  Ci  i>sf.  Qi;arte»s. 
bTRATfcc.Y  versus  Strength. 


Rival  Mo.narchs. 
The  King  of  Beasts. 
The  Shadow  Dance. 
Catching  a  Tartar. 
The  AMI1U.SCAUE. 
The  Avalanche. 


TrbSimra. 

A  Tropical  Bathhig  Plac& 
HOMTBD  Down. 

ABACBFORLm, 

A  Hatft  Familt. 

D  l  KAltL. «  z  rrjHj  oiKAnuin.  MATERHAI  COtJRACB. 

This  is  the  last  Series  of  Dr^iwings  which  Ik  made  by  Mr.  Wolf  upon  wood  or  upon  rtone  and  it  ^<lffygyg«;»™ 
the  beautiful  aiMl  oc«inAl  desi^  that  have  ever  proceeded  from  his  penciL  The  slie  of  the  Loijravings  b  8  K  6  Mie^  aad 
«hcj  lit  printed  en  fhe  fiMit  tOMd 

•  FINE  EDITION  ia  Bflgd  Fdk^  ftoofs  i^fore  letters,  each  Pwof  lipMi  bf  liie  Engiwer,  d«^7  *»«>»d  to 

French  Levant  morocco. 

At  IhiE  EdltfM  It  ataleay  liiM  to  MO  Copies  llM  price  ii  cirtrfR  to  liM 
MACMIUAN  AND  CO.,  LONDON. 


Digitized  by  Google 
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MANCHESTER 

SCIENCE 

LECTURES 

FOE    THE  PEOPLE, 

In  CfVWM  Stfo,  wtik  numirous  lilusiraHonSt  price  6d,  ioeh, 

WHAT  THE  EARTH  IS  COMPOSED  OF.  By 

ProTnnr  H.  E.  ROSCOE,  F.R.S. 

WHY  THE  EARTH'S  CHEMISTRY  IS  AS  IT  IS. 

By  J.  NORMAN  LOCKYER,  F.R.S.  [Slwrlly. 

THE  SUCCESSION  OF  LIFE  ON  THE  EARTH. 

By  Professor  W.  C  WILLIAMSON,  F.R.S. 


SCIENCE  LECTURES 

AT 

SOUTH  KENSINGTON. 

In  Crown  %V0,  wUh  Numerous  lUi^iraHons,  price  6d.  each. 

PHOTOGRAPHY.    By  Captain  ABNiiv,  R.E.,  F.R.S. 
SOUND  AND  MUSIC.    By  Dr.  W.  H.  Stone. 
KINEMATIC  MODELS.    By  Professor  Kennedy,  C.E. 
ABSORPTION  of  LIGHT  and  FLUORESCENCE. 

Hv  I'rofcsior  S'l'OKKS,  I  MtS. 

FIELD  GEOLOGY.  By  Professor  Geikie,  LL.D.,  F.R.S. 
TECHNICAL  CHEMISTRY.    By  Professor  Roscoe, 

F.R.S. 

THE  STEAM  ENGINE.    By  F.  J.  Bramweu,  C.E., 

F.R.S.  [SktrOr. 

MACMILLAN  AND  CO,  LONDON. 


Digitized  by  Google 


clxxxviii  TURE  [March  29,  1877 

TRUE  TIME  BY  OBSERVATIONS  OF  THE  SUN. 
DENT'S  PATENTED  DIPLEIOOSCOPE  Reflecting  Transit  Instiument)  in  its  simplest  torn 
(price      3x.)  will  deteratttte  tnie  lime  to  within  two  terondt.  Short  iUastntted  nmphlet  post  free  upoa 
Mndiciitioo* 

E.  DENT  &  CO. 

MANUFACTURERS  OF  CHRONOMETERS,  &c.,  TO   HER  MAJESTY. 
6x,  STRAND,  AND  34,  ROYAL  EXCHANGE,  LONDON. 

(tACTOKV— GKRRARD  STREET.) 

BISCHOF'S  SMGY  iron  FILTERr 

AS  NOW  SUPPLIED  TO 

HER  MAJESTY  AT  WINDSOR  CASTLE  AND  BUCKINGHAM  PALACE, 

AND  TO  THE  ROYAL  FAMILY. 

It  OffidallT  Cwtifiill  at  the  most  cfBdcBt  md  Itttbtt  for  removing  lewa^c,  lime,  and  lead  from  water.  See  Report  u(  Ro}*! 
Coromissloii,  wmtaA  to  ParUtncot,  Seuion  1875.  Weekly  Report*  of  the  Rcgiitnu>Cencnl  of  Juranry  8»  187^  and  Immci^ 
1877  ;  Joumlor the  R01711]  Aftricnltnral  Sociely  of  EngUnd,  VoL  XI.,  Part  1,  187$.  See  olio  leading  artidat  in  Oe  lima, 
Febrauy  I,  1877,  the  Ettning  Standard,  February  2,  1877,  &c. 

"  Indeed  we  found  ihnt  mjiiadi  of  minate  worau  were  developod  in  the  Animal  Charcoal,  and  )iaucd  out  with  the  water."— 
NO  CHARCOAL  IN  THE  SPONGY  IRON  FILTER. 


EXTRACTS  FROM  OFFICIAL  REPORTS,  PRICE  LISTS,  AMD  ALL  PARTICULARS^  AT  DEPOT 

505.  OXFORD  STRBBT,  LONDON,  W.C.,  or  Post  Frae. 

8IDER08TAT8  EQUATORIAL  TELESCOPES,  AND  TRANSIT  INSTRUMENTS. 

T.  COOKE  AND  SON^ 

OPTICIANS, 
BUCKINGHAM   WORKS,  YORK. 

ILLUSTRATED  CATALOGUES       EACH)  HAY  BE  HAD  ON  APPUCATIOM. 


THE  LONDON  &  GENERAL  WATER  PURIFYING  COMPANY,  LIMITED 

PAmX  OillBII  Flinn,  CB  AKOXB  BOLELT  with  AMMAL  CHABOOAL.  rMiuirnt,  when  ooce  find,  no  mtatif  ■^ma. 
Am  WKftKm  to  aU  olbcn.    VUt  Profcuor  FtanklaDd'i  nporu  lo  the  R<giftrar-Gcoetal,  July  xWk,  Nwenbet 
sM^  aad  llaf  ttjo.    Ste  .Ho  the  Lanctl,  January  ii,  1B67.    Alu>  TettimonUU  fitwn  \U.  Haatall,  SttMHbv 
Houi*  CUltro,  filled  iMs:  Th.  Lukutrr.  September  v>.  >S<>7  :  Dr.  Lcthcbr,  Kcbruuy  15,         and  UcccaMHia. 

vlih  3  CiMcro  Filter.  Fkio.  jC>  iO>.  uid  upward*.   Portable  Fillers  on  thin  sTMun,  jLtO/f*. 

PainiBind  «m«  to  Her  Majnir  ih.  Qmm,  ai  Oiboro. :  by  H.R.H.  tbtPriaaa  oTWalMt  at  Sandttar 
ham  ;  by  H.R.H.  th.  Out.  of  Canbridc.  ;  the  4Hlt  of  the  Medical  ProreukMi:  aad  at  Ae  London,  St. 
Grorf  e't,  (ever,  and  Oemian  Hoipitals,  sik!  at  GoTemment  barracki  and  lundtic  asylums,  and  numerous  in- 
ililuiicns^  lir«»»enc«,  4c.       Waier  Te^iitis  Af  j  iraiun.  lat.  (xi.  aod  each. 

U;iccbcll  <  "IcUtDc  Apparaiu*  lor  Uiwovcnng  the  H«<no«  of  Inpunlii.  ia  WaMr"  b  a  atott  caoMoicnt 
aad^pwtablc  oo*  —yit/t  Drac  <jd  iha  PiclimiMaT  MNiat  at  HaallkOSean. 
Pocket  filun  4(  M  aad  6«.  each.    HouMhoU  a«d  ffluer  nhan  Arwa  n*.  «A 
The  tilunmmf  ha  smb  ia  eperatioo,  aad  tall  paitkulan  obuiaad,  m  anaiimlliiii  to  th.  fiiiiaiaiy,M  I 
IS7f  8TRAMD.  W.C.  (Four  Doora  from  SomeiaM Honae).  LONDON. 

IUh  "  Warn  :  lis  iBipuritie*  and  FunlicalioB,"  >lfa»  pm  9M, 


IN  8vo,  I'RICli  iSf. 

PAPERS  ON  ELECTROSTATICS  AND  MAGNETISM. 

BY 

SIR  WILLIAM   THOMSON,  F.R.S. 

The  Aitmam  ami— "Eiaqr  aladaat  of  Ae  tubject,  howe*er,  will  be  glad  to  ham  Ibeie  artklet  tho*  colkctod  ia  aa 
aarito  aepcaiilile  iMa,  te  thcgr  aic  aU  iomoitaol^  and  of  aoow  it  it  not  toe  nach  to  aay  that  thoir  iaiaortaaee  la  ~ 

 KACMILLAN  AND  Ca,  LONDON. 

by  R.  Clav,  Sows,  and  Tamih  at  7  and  8.  liread  Street  Hill.  Queen  VidQlia  SbMt,  in  Ibe  Ciky  01  Um,Lo^  nod 

Macmiuah  a»  Co.,  ft  Sa  Oas.,.9  aad  gt,  Bwlfaid  Stntt,  Gvmt  Qm^m.-JmnaoAV.  Match  a»,  itjt. 


A  WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCF. 

"  r#  Ike  folid  grtmnd 
Of  Nature  trutU  tkt  mind  whieh  Guilds  for  oyf."— WoROSWOETH 


No.  388.  Vol.  15]                THURSDAY,  APRIL  5,  1877 

[Price  Fourpence 

R*fistcrtd  a*  ■  Ne«>|«prr  at  the  G«ucnl  Pott  Office.] 

TAU  Righu  are  ReMrraJ. 

BEOWNING'S 
MICROSCOPES. 


The  "COMPLETE"  MICROSCOPE,  with 
rack  and  fine  adjustment  to  body,  mechanical 
motions  to  stage,  removable  fittings  for  appa- 
ratus, revolving  diaphragm  with  3  apertures, 
A  or  B  eye-piece,  1  in.  16°  and  {  in.  75' 
objectives,  of  wliich  the  performance  will  be 
guaranteed. 

PRICE  £1  10s.  Od. 


Price  List  of  Microscopes  free. 

Nearly  ready,  a  Neiv  Edition  of  the  Illustrated 
Catalojpie  of  Microscopes,  xvith  35  illustrations, 
eight  whole  page  engravings,  post  free,  7  stamps. 


BROWNING'S  new  cheap  series  of  high-power 
Objectives,   \   in.  80',  75,   (xi. ;    \   in.  90°, 

£2  I2J.  6ti.  ;  \  in,  95*,  £1  y.  oJ. 


JOHN  BROWNING, 

OPTICAL  AND  PHYSICAL  INSTRUMENT  MAKER  TO  II.M.  GOVERNMENT,  THE  ROYAL  SOCIETY,  THE 
ROYAL  OBSERVATORIES  OF  GREENWICH,  EDINBURGH,  &c.,  &c. 

6  3,    STRAND,    W.C.,  LONDON 

FACTORY— SOUTHAMPTON  .STREET  ANU  KXETER  STREET.  LONDON. 
PRIZE  MEDAL,  1S62.  ESTABLISHED  100  YEARS. 

Telescopes,  Speetroscopet,  Opera  Glasses,  &^c.,  6^e. 


J  Google 
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MICROSCOPIC  OBJECTS 

Of  tiM  higheit  aiutn«blc  p«ifcct>on,  iltuvtratiiu  Ao4iuiut,  Phr«>o*ocy, 
1V>tanv.  Kill  imnlo'v,  and  every  br.r'rh  nf  Mtcr.i-wiopical  Science  J  I>- 
M  ■  Icr'.  Nr«»  Typ<-n  I'Ute*  and  ( )!.;■•,:!'.  N  --r  \  I.inCK.  AH  maleri.i's 
and  rrquUilc*  for  maunlins.    Uaequalteii  Studi  nt'*  Micnucopa,  with  Kng- 

lUh  I JodkwMl H"ci>*NMn«W|  Fm GvinH.  OMakcrn, NcvEMiaa.  it7«, 
i:niti<  an<f  |M«  firve,  anH  Obfcet*  deKvc'ed  in  V.S  A.  and  Rrititb  Calanic*. 

J' DMMNI)  U'HKKI.F.R,  4BV.  Tclliniton  R-ail.  Hollovray,  London,  N. 


SUNDAY    LECTURl^   SOCIETY.— LEC- 


TUkES  M  ST    r.l.Ul;C;K'S  HALL,   LANGHAM  PLA<  K  e»ch 
SUNDAY  AKTERNOON.  at 
Matthr*  Mmpii, 

Leadrng  ClMrarlcrNtici.        _  .... 
m«nl  ai  the  Door— One  Panny,  Sixpence,  and  (R«Kr«<ed  Scats)  One 
SUOior. 


,NUON.  at  KoMr  nwcuely.  — Sumlar,  April  8. — 
Em-  on  «1hM^  AMknt  and  Modem  Their 
lici.  — Mamberr  Aasual  Subicripueo,  /t.  hi|r- 


THE    MIDDLESEX  HOSPITAL 
MEDICAL  COLLEGE. 

SUMMER  SESSIOM,  |S77. 
T  p'iiirr«  .ind  CUi  -r^l  lixtniclion      coiMMKa  on  TUESDAY,  Majr  1. 
I'r.  pfLiu'.  or  I'urii.ci  inf«mui«i  u  10 ScManUpt, dtaial AvpMU- 

mcnts,  Kcc»,  <tc  .  a;  i'!v  in 

ANDREW  (  LARK.  Dcui. 


BEDFORD  MODERN  SCHOOL. 

The  HEAD  MASTERSHIP  of  ihU  School  trill  become  VACANT  in 

next, 

fbt  Hcid  Master  will  receive  a  fi»«d  uipcnd  of  ^lon  .i  jCAr,  and  aa 
oimI  paymeni  tA  J^tlm  radi  boy  in  ibc  icbool  up  to  yta  boyin  and  t,i  for 
«Mh  torlwyM'laH'  TtemakiriftaMalfniwtiiiilMa^Mlinitj. 
The  Head-Maaierwin  b«n1lo««d  to  lUO  ao  kovdm  at  o  MM  a«  «s- 

cr'-dir,:        per  annum  (apirt  from  UitiM  fe«*)  fW  «Mk  W  VOdar  IS  J«ar» 

u!       .     a  ^i.ui  ii<j<  exceeding  ffia  par  ■■■Mm fipon  Amb  taiiiottwnM''o'' 
<a(  b  b!>y  over  i  j  yean  ol  aj{e 
Thai*  M  ao  M«iM  iwnridcd  (or  iha  Head  Matter. 

Duiicii  us  eewmcncc  Scpceinber  tS,  1877. 

Appli^ I'i'ni*  and  i<">tirntin'a!s.  tnjnhrr  with  fi'tv  frinitd  coptri  ol  ihe 
bncr,  1,^  IjfT  ^.■r\\;irdtd  Lin  or  i»T*orc  ^L^y  li  ij  vl,  ^■■  |r1^^.:^;  l>>  Mr.  A.  H. 
Atlciii  vierk,  the  Haii  iir  l'ru%t,  lieUfurd.  fcom  whum  cupieaof  the  trfarnia 
lertbe  man.'Kenieiit  rif  ilie  I  rti^t  may  be  had* 

It  is  detirvd  th-it  no  i>cr>anal  spplicaliOB  be  nado  bjT  aBjr  WttMatO  10 
■af  ONaibaia  of  the  govaraiiiK  bMy. 

Brofdw, 

A.  U.  ALLEN,  Ueik. 

HaipurTnm  Ofioc.  Badfocd,  UMrdt  aa,  1S77. 

ROYAL  POLYTECHNIC  and  BE RNERS 

COLLEGE  ia  conjunction.— Tb«  Labarat'>tie<  and  Clatii  roonif  for 
fnvale  and  Cla»  Study  are  Ojien  evry  lJ;iv  and  Kvcnun;  Ot^ulle. 
men  prepared  for  .Malriculalion,  Woolwkih,  and  ihv  v.i;ious  I  x.<r,unin^ 
Moardfc    Fees  moderate — Apply  to  i'roil.  Cakumk*,  at  the  Koyal 


QUEEN  WOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

S':iiiid  General  K4]uc.4lii>u  for  Hi>v*. 

S|.ecial  alteiiiion  to  S..ience,  p^riiculaily  t<>  (.hcnusiry,  both  tbeoretiuil 
and  praclical. 

Kefcteiwe*  t^  Dr.  Dcbii*.  K  R  S.  ;  Dr.  FranVUnd.  F.R.S.  :  Dr  R«coe, 
F.K.S.i  Dr.  Aiwus  Snilb.  r.R.S.i  Dr.  Tyudall.  F.K.S.  :  br.  Voekiter, 
V.B.& ;  Dr.  WilTuuaMt,  r.lLS, 

 C.  WILLMORE.  Principal. 

THE   ROYAL   AQUARIUM,  WEST- 
MINSTER. 

ASAo  Taala  are  no«  cmptete.    laiaM  Atrivali  ^-Thiaa  MoMtor 

AlE|Bian  bom  the  Mit.<.iv.ipiji  ;  Angler,  or  Devil-fish:  Thirty  OBIfl|riMli, 

llw  Fith  ate  fed  a'ter  the  Afwmosa  C'ooosrL 
Adoiiauoo  Daayw  OHK  BHILUMa 

To  G«o)o(istt  and  Watniwi 

ORFORD  CASTLE  FOSSILS. 

The  Cutting  nejir  Orford  Ca%tte  in  which  thf»e  rare  and  beiutiful  PomiIs 
haw  l>c«n  foun<l.  a<i  ad^ertiied  in  N'ATt'itii  la-t  yrjir,  ih  ".fill  open,  and  more 
th^n  twelve  f^ou^nd  Sprnracn^  all  carefitlly  deterramcd  by  Mr.  C-harlcA- 
worth,  Vave  bc^.n  diMnbutcd  Jtmonf  (he  Subicnbert.  Hjpcn  containing  the 
parctwulaxs  <A  Sub*<npi>oo  nuty  be  uUaiited  by  writing  lo  Thomas  FijOVU* 
£sq.a  &uaMi  UcMifl^  UowanI  Rom!.  South  Nonvood.         wirlniiig  sd- 


CONCHOLOGY   and    GEOLOGY.  ^  Mr. 

DAMON,  or  Weymouth,  •upplics  mmmmd  Coihwtow  Miuble  lor 
Mii%euin%  Sludaoia.  aad  Aatatnu*. 
FOREIGN  SHBLLS.— A  Suok  oT gnu  oMU       aB  mm»  «r  Ito 


HmiTISH  SMELLS.— McwIjraU Ik*  kaoimSpedcs. 
FOSStLS  ol  all  ihe  formations.  Brhith  and  Eaoiic 

Rock<  and  ihrir  F.wiN.  11*1  Si.tcimens  4aji  and  upwards. 

M  1  N  I  KA 1.^.—  t  lIi- 1  I  uci-  ■  ii;nnieni.iiig  al  loo  Specimens  4JI. 

Kt)i:KS  -^edimcniary,  Volcuiic,  and  PlcutooK,  or  KOCKS  AND 
MINERALS,  iUilialiMllHl  FIviWBl  StraGnrBof  thoGlofao  Hid  recent 
WafluonUcaloty»M»  SpMaWWilH  '~'  -  -  ■- 
Bd.MuM«H.)     .       ^  . 

Ubtth  AiiaMd|||«dGttala|pM«iMt*«a. 


BRYGE  M.  WRIGHT'S  LATEST  ARRIVALS. 

MR.  BKVCE  M.  WKTHHT  hat  ktdf  receive  !  n  v.rv 
series  of  Xittis,  Mopuh,  'Jl'tnKiki,  Vaar,  Xfif,  S,i:u,  O.'.-r,  < -.^ 
iVc  ,  fri  iii  New  Caleilonia,  NVw  Ouine^,  aii<l  the  lli-bn^e*.  ."l.^. 
as-omncnl  of  IKSion^i,  A'lrumi,  A'mf's,  'l^^ii-t'.'kis,  .WU-'fis, 
ttrt  <)r  SulLe  ttulhir ,  Xaiz'auf,  Lo's,  A'lJ^Ji'J,   a'lii  a  few  g...'. 
Katos  and  .\houd!,  from  Ausiralia,  New  ZcalaiiH,  aiid  S-jr.h 
Sea».    A  very  hnc  Yaui;-G<tit  .ind  a  cnmp'ctc  \iu  or  Vi^ 
\Yttka)  ffom  New  Guinea.    A'aufinue  wuh  Kiikos,  &c, 


liKYCE  M.  WRIGHT,  F.R.G.S., 
minkrai.<m;ist  ahd  cxolocist, 

90.  GREAT  RUSS.EI.L  STREET.  BLOOMSr.UR Y,  I  nMh  S",  w  : 

CHEMICAL"  AND  "PHWGAI  APPARAIliS, 

MEDICAL  COILS.  &c. 

Sett  of  All]  .ir.um  a<  required  by  the  'lovrmnicm  Schools,  and  ac<:of  1  tv 
to  Protcvtor  V;ilentin'«  "Book   uf  ChenuMry,"    ProfcSMT  Auiicici 

of  Chr.'ni  ■:rv,"  &c  .  aiwa>t  in  Stock. 


AUG.  BEL 

MAIDEN 


&  CO., 
LANE,  STRAND. 


INERALOGY  AND  GEOLOGY. 
MISCELLANEOUS  COLLECTIONS,  ftc. 


4Sa>.K>rtcd  MincraU  for  Blowpipe  Bap■«ninlI^«rith  printed  Um,  tui. 

in  Pccket  Cafe    ...   o  a  e 

48  ditto   ...    .»     ...     ».    (  e  or  d  seiics)    0  8* 

Idair«  Scale  of  Hardacu  of  Minerali,  9  Specimeiu  with  FUe,  in  a 

cunrciiieni  CaM  M..-0|e 

Voa  Kohbclf't  Scalo  oT  IwOOtf  of  Htacnii,  C  Spedmcaa  in 

PKkCkcl  I  a-fl  apR      M»  Ml      AM      M      N«      M*  9     9  A 

CoBejalM In B—ikf  ..„o4* 

w.  M«  w«  M.          ..-   WW  o  a  o 


GithgttiU  ClUtrtt,  Btit,  lUmmrr,  Ckmlt,  Lnurs.  AriJ  JbUbt, 
TtAbU,  CmnI  Tnjrt,  Av.,  Av. 
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7,  EXCHANGE  STREET,  &  lo,  IIAXP  MOON  STREET, 

MANCUKSTER. 


HOLLOWAYS  OINTMENT 


A  CEETAIV 
REMEDY 


For   BAD   B££ASI8,   OLD  WOUNDS,   and    S0BE8.  If 

effectnallT  mWMl  m  tto  Vwk  sad  Okart,  it  aaraa  tORS 

THKOATS,  BRONOBOn,  OOVOBI  asd  COLDS;  and  for 
UOUT,  RHEUMATini,  and  all  SUn  Sisaasm  it  is  uuequallcd. 


SUBSCIUFTJONS  TO  ''NATURE:* 

Veailjf    ...      ...       ..      ...      ...   i8f.  ftd% 

Half-yearly    9/.  ftd, 

Quartierif   5/. 

Poa  Fret. 

P.0.0.  payable  to  MACMILLAM  &  CO, 
Omcs:  i%  BEDFORD  STREET,  STRAND,  W.C 
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MANCHESTER 

SCIENCE 

LECTURES 

FOR    THE  PEOPLE. 

In  Crown  fivo,  wtik  numsrous  lUnstraiioHSf  price  6d.  etuh. 

WHAT  THE  EARTH  IS  COMPOSED  OF.  By 

Professor  H.  E.  ROSCOE,  F.R.S. 

WHY  THE  EARTH'S  CHEMISTRY  IS  AS  IT  IS. 

By  J.  NOKMAN  LOCKYER,  F.K.&  \SharUj. 

THE  SUCCESSION  OF  LIFE  ON  THE  EARTH. 

By  FrafesKir  W.  C  WILLIAMSON,  F.R.S. 


SCIENCE  LECTURES 

AT 

SOUTH  KENSINGTON. 

In  Crown  %vo,  tvith  Numerous  Illustrations^  price  dd.  each. 

PHOTOGRAPHY.    By  Captain  Abney,  RE.,  F.R.S. 

SOUND  AND  MUSIC.    By  Dr.  W.  H.  Stone. 

KINEMATIC  MODELS.     By  Professor  Kex.nhdv,  CE 

ABSORPTION  of  LIGHT  and  FLUORESCENCE. 

By  Professor  STOKES,  KR.& 

FIELD  GEOLOGY.  By  Professor  Geikie,  LL.D.,  F.R.S. 
TECHNICAL  CHEMISTRY.    By  Professor  Roscoe. 

F.R.& 

THE  STEAM  ENGINE.    By  F.  J.  Biiamvvell,  C.E., 

\i>  fieri  i). 

MACMILLAN  AND  CO^  LONDON. 

MaMdtj  R.  (  i*v.  Si  Nf,  A>.r(  TAVtoK,  ai  7  -wi  8,  lirt^J  Strccl  Hill.  QuMn  Vil;  ru  Siitf:!,  m  the  <Z\Vf  rji  lyocdon,  and  nilMillwrt 
Macmillaw  akd  Co.,  m  the  OSice,  »9  and  30,  BwUVrd  £>tnet,  Covciit  Cardco.-  THuasrAV,  April  j,  »<77. 


Digitized  by  Google 


A  WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE. 


"  To  the  toltd  grcumd 
Of  Nature  trusts  th*  mind  which  buiUs  for  ayt," — Wordsworth 


NO.  389.  VOL.  IS]               THURSDAY,  APRIL  12,  1877 

[Price  Fourpenck 

Recitteml  u  •  NewtfMpa  «<  the  Umcral  Pom  O&ce.] 

(All  Rifhu  are  RmcttcA 

BROWNING'S 
MICROSCOPES. 


No.  2A,  large  size  BINOCUL.\R  MI- 
CROSCOPE with  highly  finished  stand, 
tnechanical  stage,  with  rectangular  and  cir- 
cular motions,  large  mirrors  on  jointed  arm, 
removable  stage  fitting  for  apparatus,  four 
eye-pieces,  stand  condenser  for  opaque 
illumination,  i-in.  objective  of  25°  angular 
aperture,  and  ^-in.  objective  85°  angular 
aperture,  with  adjustment  for  thickness 
of  covering  glass,  fitted  v/ith  binocular 
arrangement,  and  rack  and  pinion  adjust- 
ment to  draw  tubes. 

PRICE  £21  Os.  Od. 


Price  List  of  Microscopes  free. 

Nearly  ready,  a  Neii>  Edition  of  the 
Illustrated  Catalogue  of  Microscopes, 
7t>itlt  35  illustrations,  eight  whole  page 
engravings,  post  free,  7  stamps. 


BROWNING'S  new  cheap  series  of  high- 
power  Objectives,  |-in.  80°,  ^2  is.  td. ; 
i-in.  90°,  £2  \2S.  6d. ;  J  in.  95°,  £i  5^.  otl. 


JOHN  BROWNING, 

OPTICAL  AND  PHYSICAL  INSTRUMENT  MAKER  TO  H.M.  GOVERNMENT,  THE  ROYAL  SOCIETY,  THE 
ROYAL  OBSERVATORIES  OF  GREENWICH,  EDINBURGH.  &c,  Sec. 

6  3,    STRAND,    W.C.,  LONDON. 

FACTORY— SOUTHAMPTON  .STREET  and  EXETER  STREET,  LONDON. 
PRIZE  MEDAL,  1862.  Telescopes,  Spectroscopes,  Opera  Glasses,  irv.,  ESTABLISHED  100  YEARS. 
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or  the  highcit  alUJiubl* 
KnUny,  Eiil'xnnlngy,  and 


MICROSCOPIC  OBJECTS 

I).. 

MIciom:'>uic«1  Sci 


'mt  AiMtiiuii,  PliiTiio'ofy. 
MOUer'j  New  Typ«a  PUte*  and  Objccls.   Nobert't  Uoc*.  Ail  nafmalt 


J  .t>. 


ami  requiulct  for  mountiny.    Unequalled  S(udi>nt's  llieraieHM|Wiih 
lUh  i-inchaiid  ^-tneh  objectives,  Five  Gtitncu.  Catalogue,  NawUNiMi,  1(7^ 


Ktu  and  pott  frae,  u4  ObieM  delivered  ia  U.S  A  and  Britith  Colonici. 
MVNDWHBKLER,  4SN.  TollinKton  Road.  HoUoway,  London,  N. 


THE  GAUSS'  SUBSCRIPTION  LIST.— 

The  loul  amouDi  hitherto  collected  hii  l«*n  L  ,  the  following  gen- 

tlemen having  mbtcribed  :—W.  DiorUi  ri  V.  Eitl'-r.  I'fof.  GlaitMone, 
F.RS..  H  Graic.  T.  Hawksky.  M  l.Cfc  .  O  Hoc^tminn.  Piof  J 
KleemioK  Jeokin,  I'.R  S  .  Ori  l»>cl«cr  L.  L.>;:(H.r.  M  R  T  K..  J.  May. 
T.  Mittelhauscn.  M  S.T  K..  Dr.  Kugen  Obach.  t;  R.^ch.  A  S  I  K  . 
l>  Schramm,  A.S  T  E  .  Carl  H.  Siemens.  M.I.CE.,  I)t.  C  William 
Sieraen.'s  F  R.S  ,  Wm.  Spotli»woo:lr.  F,  R.S..  Pruf  Rulfour  5l»-«rart, 
F.K  S.,  A   SirauU.  R    V    F    Trrucnfcld,  M  S  T  K  Suhjcrijitions 

SUNDAY   LECTURE  SOCISTY^LEC- 

TURKS  n  ST  r.F.oKGE'S  HAIX,  LAMOHAM  PLACE,  VKh 

Sl  NfiAN  AFTKRNOON.  at  Four  precinely.— Sunday,  April  tj,— 
Ei.rt  M'l  L  111),  K»«|.,  F.R.A.S.,  ori"Mythi;  with  Special  Rcfciciicc 
to  tlicr  Dcveluiuucni  amongst  ibc  Hebrews." — Members'  Annual  Sub- 


jLt*  pMraMM 


QUEENWOOD  COLLEGE,  near  STOCK- 
BRIDGE.  HANTS. 

Smiiid  General  Education  for  Boy*. 

Special  attention  to  Sdcnce,  patticuUrly  to  Chemintry,  both  lheureli,;al 

Kclcrcnce*  to  Dr.  Debut,  F.R.S. ;  Dr.  FrankUnd,  F  R  S  ;  Dr.  R  .»c  oc, 
P.iL&i  Ok  Awns  Smitfa.  |r.R.S.(I>r.  'l  )'nd.>ll.  F.R.S.  ;  Dr.  Voelckcr, 
P.lt& ;  Vr.  WIIBaaMB,  P.R.S. 

C.  WW  I.MOKK.  Pnnci:>.il. 

""the    ROYAI-    AQUARIUM,"  WEST- 
MINSTER. 

All  lb*  Taaln  wm  entplal*.  LalMt  Afrivab^Thn*  Monata 
Aili£ai«n  fan  An  MUaiipi ;  Aaghr,  «r  DaviMiht  lUMy  OcW^odi, 

*^  Tlw  VUhmMaAvihaAAmecnQMimt 

 Ajiri^  My.  owB  saiixma  

TO  BE  SOLD — A  large  first-class  MICRO- 

SCOPE,  with  Apimatttii  ia  Caa*  cwmIwb.  at  two-ihinb  ii*  cod.— 
Applr  w  Mr.  Wuumw,  tj,  St.  jMM^TlUki/CMMMnll,  B  C 


FLUORESCENCE  AND  DICHROISM. 

MR.  JOHN  BROWNING  begi  to  inform  Scientific  OiiUenico  thai  l.i 
Ina  just  r.-Cfivf  l  .in  ritenslvc  Collection  "f  Kluuic»ccnt  LiquiJj,  'Iheso 
Houilia  e^^li^it  mujtt  bc.li:(i*ul  .llid  brilliant  n'4L>icM;cnt  cfTcrtt,  appr  rini^ 
of  totally  different  coluur>,  accordinj;  tn  the  direction  in  wliich  the  li.;ht  U 
allowed  to  fail  on  them.  One  of  the  liquidi  U  brizht  l>!u:  hy  rrtlxtvd 
light,  and  >Carlcl  by  tran«inltted  lisht,  and  oihert  exhibit  c|iiall)  ^u^.l:^,■ 
coiuraiu.    Thi:  Np.-cimi  ii--  ^irc  ill  l>->itlcJ  6  i:iLhe>  Ions 

1'ni.c  of  a  -.ini;!!;  spcLiui;!!.  zs.  6/.,  or  .i  >tt  of  I .•  of  the  moit  brilU.tnl 
iOccinMiia  ivkli  b«  forwarded  oa  recaipt  of  a  P.O.O.  fur  aor.  Small  umci- 
nM%  M.M«tt1i.-IOH.M  BiU>HWINa  OMiMl  ami  Phi|Ml  bttra. 
|pei  Malar  to  Her  Majcaty'a  tkMamuMt     WimJ,  W.C  .  Loadon. 


than  twelve  theuaand  Sp 


kOYAL  POLYTECHNIC  and  BERNERS 

COI.I.EOF,  in  cnniunctiun  — The  I  jboratoriei  and  Claw  roonii  for 
Prnale  aud  CU^^  htu  J)  .irc  <>i.tn  c\  ry  Day  and  livening;  (jciillc- 
meu  prepared  for  MatticuUlion,  Woolwich,  and  the  vatiotu  tnnuning 
Boardv  Feet  iModmiay— Appiy  l»  Aoi  OAIBH0,  at  Iha  Itaral 
PDlytci^iiiic,  or  44,  Berocrt  Sinei,  W. 

1  (1  Geul<j|CiNti  and  N.ttiiraii-vis. 

ORFORD   CASTLE  FOSSILS. 

Hm  Cutting  near  Otford  Cajitle  in  which  thete  rare  and  beautiful  FossiU 
kay*  been  foimd,  at  advertised  in  Naturb  la«t  year,  ii  still  open,  and  more 
than  twelve  theuaand  Specimens,  all  carefully  determined  hy  Mr.  (Jharies- 
wanh,  have  be>.n  dtittioutcd  anoog  the  Suhicriben.  Paper*  contaiuing  tha 
politic. itari  of  SiibtcriiBdaB  wMi  \m  nhtaiiwd  tar  vriliag  to  Tmomm  Flovih 
i-^,) ,  stissci  HuuM^HMnrd  SMrik  SmA  Kwad,  8A.«        't  ad* 

dreiicd  <ovcloi>e. 

TO  MINERALOGISTS. 

THOS.  D.  RUSSELL 

Has  now  on  hand  a  lar^;e  number  of  st:!ect  Mini.rals,  con- 
sisting of  Calcites,  Fluor»,  ljuaru  vanctics,  Chalccdonv,  Ajjalcs, 
Opals,  I'l-*^]  ars,  (janifts,  tjiiilotc,  Zcolilcs,  Man|.;aniur,  l.a'.^i- 
tcrvtt:,  Lli..--i;c,  ryrMinorphitc,  Specular  Iruu,  I,imi/i;ilc, 
Gottliite,  .^lalc.l^llc,  Cu]iri;c,  &c.  The  Minet.iU  are  about  l4 
to  1  iiiclics  .<i<)uate,  and  are  olTered  iur  sale  at  6i.  to  9/.  per 
tluzen  .vpocimcns.  I'arceU  sent  iur  itcIccUun  to  known  or 
appi'ivcd  applicants.  Catalogue  of  Collcctiooi  of  FohUs, 
MicroKopic  Objects,  Crustacea,  &c.,  po»t-frec. 

THOMAS  D;  RUSSELL, 
48,  EssKX  Street,  Strand,  W.C. 


BRYCE  M.  WRI6Hr>  UTE8T  ARRIVALS. 

MINERALS.— TooroMliiMtfraiaCnlyilrad  Gfd^  Antic  Rc 
rioo,  N.  lu.  6s'  56?..  W.  Idi»  66^  ai' ;  Fd»»b»«ijrHe, 
Gold  crystallUed,  Jordanite.  liitiUMliie;  *  ' 


Vesuvian  Mineral*.    MoJeU  of  Fifteea  oT  the 


brated  Diamonds,  in  case.  U, 
SHELLS.-Lar,;e  Collection  of  MttuiliM  8bdlCi  iadodiis 

very  fine  Chami  Liura*. 
STONE  IMPLEMENTS.— Wedee*.  Skianerc,  aod  a  laxfc 
aivjrtment  of  Axet  froiu  various  part*  of  AnoericB.  Am* 
Heads  in  Red  and  While  QiurU  of  Tmrioos  tfpes  frgai 
American  localities.  GuLU  OR.SAUBNTS  bom  the  Moaaii 
of  tlic  Incas  Indians. 

SB.— Mr.  Brytt  M.  H  right  t  QiuirlfH/  Cirtnlmr  it  turn  fMiikf.i,»a: 
Witt  htfinamnUd/rte  m  n/fliMlitm, 

DRYCE  M.  WRIGHT,  F.R.G.S.,  c\:c., 

90.  GREAT  RUSSKI  I.  EI  RFLT,  nLOOMSIlURV,  I.(JN DON.  W  : 


MINERALOGY  AND  GEOLOGY. 
mSCBLLAHKOUS  COLLEGTIOIIS,  fte. 

43  at*ort«d  Miaamit  Sm  BloMTfiya  BapaiiaMMs,  with  primed  Liu,  £M.i. 

in  Pocket  Cft'^a  M.    >.    ~.    ■••  e   t  • 

4B  ditto    (-ecoud  scrio  f  o    >  a 

Moh'j  S    :    )(  1 1  itdnc>i  of  .MiLcraU,  9  Spcclmcnt  with  FJe,  ia  a 

C':>MV(-iu(:iU  Ca^e   •••    ...    »•    ...    .»  040 

Vun  K'  h  til's  Sc.le  of  Fuai'jility  of  MiBcnh,  6  Spcdncoa  ia 

]'•)  Let  <  .1' c   »   ...   .M   .M  ...  .M  ...  .M  H.  o  a  a 

Gejlucical  C  jitrctinc  Hag  coroptcle     —         ~,    .m    ...    ••.  a  4  4 

Ditto  Hammer  Holder  and  Strap    _         —    ...  p  :  a 

(MwAjflVrt/ CAor/f ,  Cwii,  Htxmnir',  Chi^rh.  Lfxift.  AeiJ  B^tUrt. 
Ctotf  mfjnl  ffi-rrr.  Coifnt  Ur  MounSmc  nr.i  Kif-xiriif  fltuiit, 

Tahltli,  C'.ir./  Tntjs,  Z"..,  j**. 

Minerals,  roaails,  and  Rocks,  sent  on  Approtral  mmA  ttt 
selection  to  all  parts  of  tlic  World. 

THOMAS  J.  DOWNING, 
38,  WHISKIN  STREET,.  LONOOtf.  E.C. 

CATALOOOag  tSSK 

ROCK  SECTIONS 
FOR    MICROSCOPICAL  INVESTIGATION. 

iKiitous,  Metamorphic,  and  Sc  liiiicntary. 

HOW  a  CO.  S  NEW  lUi'UI.AR  LlNuCUi..\R  MICROSOOPEi 

j^ia  12^. 

HOW'S  STUDENTS  MICROSCOPE.  jC$  s*. 
HOWS  MICKO.SLOPE  LAMP, 
INDISPENSABLK  TO  I.KCILRERS  US  GEOLOtiY. 

How  It  Co.'%  Series  of  Ceoiugical  UiaKranu  for  the  Lantern.  con«i>ttR(  of 
Sections  of  Strata,  Groupt  of  FomIs.  Restoration*  of  Eauact  Anim«l«,  Ac 

Catalojtue  on  Apcdicatioa. 
Catalogue  of  Lanterns  Dioolvin^-Vkw  Apparatus  and  Photo.  SKdaa.  Xw 

E.  ■iiijti,  111  p;c;  .ir.it.fjii 

JAMES    HOW    (St  CO., 
(Late  *,  Foster  Lanel, 
 S,  ST.   BRIDE  S  TREET.  LP  N  DON.  

THE  JOURNAL  OP  BOTANY, 

BRITISH  AND  FOREIGN. 
Bdhad  by  HaNKY  Tkimu<.  M.li  .  F.l.  .S  .  Ilnii>h  Ma^^nm  :  attfated 
S.  le  M.  MooKK,  F.L.S.,  Royal  Hcrbifium,  Kcw. 
SubicriiNiaat  for  tSn  (isr.  pott flraais  dm  ValHd  KiagdooO payaUc  ia 
advance  to  the  pubtMan,  MtMl  r""^~~  aod  Oa.,  Dtury  RoiMa,  Sl 
Mary  ir-Strand,  l.oadaD.  WvC..  ef         wmfU  sbiaiaad  thatmlMMbt 
cpri.c  i>^i  'ji.  bwisd  MdaoXalM  covm  far  Aa  voliiaM  ( 

and  back  numbcrv 


<ptlaa  lAl. 


THE  "HANSA," 


  1864.  is  Hamburg,  is  the  only  indcptmdeat 

ia  Gamany,  dedicated  exduuvciy  to  Maniiinc  Objects.  fcaiaTt,  Cri- 
Reviews,  Reports,  Advertti«mentii.  hlnu  eye  kept  upon  the  dc»-»- 
loaSMBt  of  Maruinw  Affairs  iu  every  rc!>pe<-l  Every  Mrcund  Sunday  oae 
NitBlbar  ia  4IOL  at  laaat :  frcqucat  Mipplemcau  and  drawinga.  Subacru«aa> 
at  any  laaM ;  ptaoadinf  dboimi*  of  Um  yaar  AMaiiiied  wbwqucatly.  ntoa 
sat.  lor  twelve  oioatla.  Advcitiaemesitt  a  line,  widely  Ipnaad  by  tiaa 
paper  ;  crin^u-'rr.il  le  a^trment  for  3,  C,  it  mtxitn<.*  iii^cftiaik  ttHiaMa 
Office:  r\  yr  aud  Dicckmann.  Hanilutt;.  Alirrv  aU,*!.    B4bad  bf 

W.  V.  FKKKiinN.  M.R  ,  HaniLnugli.  Alcx.ajidc(  Mreci.  B 

The' JOURNXl  of  APPLrfcTD^SCIENCB 

asdKBCORD  of  PROGRESS  in  the  INDUSTRIAL  ARTSb 
Meothly,  Price  F 

KKNT  k  CO.,  PATEKNOSTKR  ROW. 
AdvertL^emcnts,  Sub^ctmiiona^  ami  2)!  CumauuitcAiiuni  to  be  addnMst 
to  the  Proprietor,  P.  U  blMMONJiS,  99,  Chcapaulc,  LoO'ioa,  £.C 
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THE  TELEGRAPHIC  JOURNAL 

AKO 

ELECTRICAL  REVIEW. 

Publiilkad  OB  tlw  ift  and  isth  of  the  mooth.  price  4<£  i  Subscnpuoa  pei 
A— MBi,  poM  free  in  dnax  Briuia,  gt. 

Content*  for  Makch  15. 
li— Fire  Tettgraplu. 
•^Wray'i  Tnomo  electric  Pile. 

3.— Oa  ua  Paiia(a  of  Suong  InJuctiM  CnfroaU  ihimif  K  Liquids. 
City  Note*. 

Proceeding*  of  Societies : — 
Koyal  Society. 

Sooeiy  pf  Telcgnph  EngioeM 
Flmical  SooMjr. 
y.— Ob  Ae  Productioa  of  Tnnspaiciit  M«tallic  FOauh 

8.  — R«»eaiche<  im  C»I  /tilk  Spectn. 

y. — (icticral  Hallcry  1  onimulaUtf; 
lo. — Cop  PoTceUiD  ImuUtor. 
ii^lWUnfOiNcK  ~ 


NORTH    BRITISH  AGRICULTURIST, 

I>  the  only  Agricultural  Journal  in  Sccxland,  and  cirtulatM  otouively 
amongit  UndrJ  prcfiticiori,  f-iclon.  fiimei%  farm-bikiUSl,  and  others 
intcrcslcd  io  the  nunagemeDt  of  Untied  property  t)ux»ichout  SooUud  and 
the  Northern  Countiet  of  Encland. 

The  AURICULTURIS  rltai  alto  a  very  consitlcrable  cireuladaB  the 
Contireol  of  Europe,  America,  Australia,  and  the  CoKmie*. 

'llie  AGKICUUTUKIST  a  pubiishcd  every  Wedoe<.day  aricmoon  in 
time  for  the  Evening  Mailv,  and  conuuu  Reports  of  all  the  iir-.ocipaJ  BriliUi 
awl  Iriih  Markets  of  the  wceJc.  beiidei  telegraphic  reports  of  tboM  bcid  oa 
tha  day  of  puUicatioo. 

The  Veterinary  T>«partment  i<  edited  by  ooe  of  ihe  Iciding  Veterinariani 
in  th«  country,  and  it  invaluable  to  the  breeder  and  feeder  n  a  fuide  to  the 
rearing  of  antmali.,  and  ihcir  treatment  when  labouring  under  dt^ate. 

Kill!  Kfport«ariT  given  of  the  Me<tin|{«  of  the  Koyal  Agricultural  Society 
of  EiigUiid,  ilic  Koy.il  Agricultural  Society  uf  Ireland,  the  Highland  and 
AgncultunU  Society  of  Scollaad.  tha  Soottiih  Chamhw  of  Agriculture, 
and  aU  th*  vMpi  AcriodMna  AiioriiliMi  Htma^tM  (km  Brittii 
and  Ireland. 

For  Advertisers  adJreisitif;  ihcmielvei  to  Fanner*  a  better  medium  does 
not  exist. 

Price  3fL  By  omi.j^J.  Annual  Suhicriptioo,  payable  in  advaaca,  141. 
Mn>— m.  High  Streat,  Edinbat|b. 

WH  tMtM  Orden  payabia  to  Charlea  Aadawoa.  Jun..  KdhhW]^ 

Established  1843. 

On  the  itt  of  every  Month,  price  One  Shilling. 

THE  ZOOLOGIST; 
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THE  MICROSCOPIST: 


GoHtum. 

FIRST— Tka  RiMory  and  Impoitann  of  UiCNNtpft  tit  fngKa  and  to 

Application  to  Saence  and  All. 

  -    in  Uw:  Ihtir  M«- 


SECOND-A  De-icripdon  cif  tl« 

chanical  Arrangement,  &c 
THIRD— MieMMopicAenML 

fourth-HmVm  iIw 
nmt-r 


nXTH— MouDtbe  and  Pr«ser\iBf  MicMteooie  OUtCtt. 
SRVJUITH— Tlw  NI I <  r.  >  <^M)>e  in  Mineralogy  and GMtofy. 


mp^WN  of,  A4|iHMii 


RIGHTII-Tlia  Mici..i  ....(.r  in  Chemi.tiy.' 
NINTH— The  Micruiope  m  Hio4oRy. 
TENTH— The  Mktcmcoix  in  Vegetable  Hitaology  aiul 
icat,  Tattinll      ELEVEN TH— The  Microicope  in  Zoc  loxy. 

nvKI  F  l  lI    The  MicTaMapainAaiaial  Hi 
.  iiiR  l  i  I  N  1  i  1   ihe Mlcmwn In Powieai 


1% 


By  J.  H.  WYTH£,  A.M.»  M.D., 

iHMfmlBii    .   ^  - 


or  MiEMHivy  nd  Biakgy  in  dtt  Mtdkal  Coawi  of  (Itt  fMUk  Sw 
J.  &  A.  CHURCHILL,  New  Burlington  Stieet. 


Now  ready,  the  Nihktkkntii  MoNTiii.v  Paut  n' 

MEDICINAL  PLANTS. 


in  Ktair* 


By  ROBERT  BENTLEY,  F.L.S., 

don  :  ProfeiiMjr  nf  I'uc.M.y  and  M.i!i;ii.<  McJiti  to  the  I'h. 

HENRY  TRIMEN,  M.B.,  F.L.S., 

Briddb  M«M«n  t  IM«  UctMOT  «n  Botony  M  St  Maiyli  Ho^iud 


anaacMdcal  SaeMyaf  Onti 


*ft:an« 


This  publication  con^i-its  of  ongirnl  crloiirej  illtiMntiimi  luilunil  tire,  with  .icc  impinyliiR  de^rriplive  tc»t.  of  (h»  plants  which  yield  the  dnirt  ia 
common  u«e.  Thi\  w<  rk  sr r-.cs  c»i'ci.ially  ju  illi 'U-ilcii  Uur^f.tc.tM  Aii^e  (n  ihr  llntivh.  L'tntrd  St.U'rs,  and  Indian  l*liarmar<3ptria»,  ttut  it  also  iocludc* 
ollitr  ipecitt  employed  io  dificreol  part*  of  £uro|ie.  or  in  common  uae,  though  not  oAdal,  io  ittia  country.  Some  otJicri  which  afibrd  food  tubttancev  of 
uriw  oiicny  to  invalid*,  an  addad. 

The  Work  it  poIiKilwd  in  FMtf,  aadl  c«alain!nt  Eight  Celanrad  Platei^  Ike  pifce  oT  eada  Fart  being  v-   Radi  Flala  is  accompanied  Ly  t  enerprcM. 

comprehending  «  full  de«erfpliM  of  tbt  plant  in  plain  MTienlilii:  lanj^iagr,  i«  nomrncbture,  geo^phictl  di«tribu(i<ni  Ac,  a',  well  as  an  nmniat  o(  Itt 
pri'perties  .and  use*  ;  with  fill  J^fblttlCCa  tO  previous  dc»iri)itii.iiLS  and  figures,  and  to  more  s]>ecial  trcativcv  1(  ix  rxf.ert«-d  iTi.it  the  nucnbvcC  MnlHvfli 
not  exceed  }oo.  I'ait  1.      piiWiiliad  an  October  i,  1875,  anU  the  auocecding  Part*  have  appeared  punctually  on  the  iii  of  each  Hooih. 


J.  ft  A.  CHURCHILL,  New  Bwlington  Stieet 


FOWNES' 


A   NKW    KUIIM.N  nK 

MANUAL  OF 


CHEMISTRY 


The  raiiid  deve'cfiment  of  the  Science  of  Cliemitlry  having  for  many  yearn  cau)«d  a  slr;idy  increase  ia  (he  bulk  of  (hi»  wuik,  it  ha.  been  UetermiEed 
by  the  fiiibliihrrM  to  divide  it  into  Two  Volumcn,  each  Volume  cr<mplele  in  ilMlf,  ard  told  leparately. 

Ife  Fir«t  Volume  will  henc^forili  be  known  a>  "  Fowne»'  Phytical  and  Inorganic  Chemistry."  the  Second  as  "  Fowoc*'  OripLnic  C]icmiurv." 

A  New  Edilioo  (the  (wtlfili)  of  ihe  rinl  Vol  ime  i<  now  ready,  and  the  Second  Volume  i\  in  the  pmt.  TKe  work  continues  tt  be  imder  tlia  able 
atftOldlipaC  Mr.  Hinav  Wat  i-.  t.K  S  ,  Ediiur  of  the  "Journal  of  the  Chemical  &<::ctv,"  and  .\nthor  of  "A  l)icti<  n.iry  uf  Chtmiitry.* 

FOWNES'  PH7SIGAL  AND  INOBGANIC  CHEMISTRY 

Conuint  $(0  page*,  crown  Svo.  illititrated  by  a  Caleurcd  Plate  and  154  Wood  Eagmtriagi,  and  ia  pabfiihad  at  the  very  low  price  of  St. 

J.  &  A.  CHURCHILL,  New  Barlington  Street. 


Ju?(l  publi\hcd,  wilh  10  Coloured  I^rawinj;*.  Svd.  li. 


DANGERS 

HOl  SI  s  l;y 
ral  infirmar)'  at  Lccdn 


to  HEALTH  in  OUR  OWN 
I  PK I UGIW  TBALi;  M.A.«  Sdfgaoa  Io  the  One- 


'Ibten  by  ibc  car  tecctved,  aacn'c  nindt  esdM 
M  ncn  lew  tbaa  urban  auha^ed  to  iba  lighL* 


:  J.  ft  A.  CmiRCHILU  Ha»  Bnrita«iMi  Stiatf. 

Lccdt :  CHARLES  GOODALI,  Cookndge  Street. 


Nj'.^  ic.idy.  l^cccntJ  K^aion,  crowu  8so,  m 

The  SULPHUR  WATERS  of  STRATH- 

Pl.i  r  t.K  Ml  the  lll(illl.ANl).S  of  ROSfrSiilRK.  Willi  OtHiict 
Guide,   liy  D.  MANSON,  M.A..  M.O. 

J.  ft  A.  CBtntCHILL,  Nt«  Binli«iMn  Smat 

J.  ft  A  CHURCHILL^ 


Next  week,  with  K>!gTav!,ti^-.,  ctoah  S^^\  ?. 

The  COTTAGE  HOSPITAL:  its  Origin, 

RyHSMRyC.  IIURIjK  I  T,         SeamenN  Hutpiial.  Grecmkb. 
J.ftA.  CHURCHILL,  New  Uurliagloa Street. 

Mow  nady,  post  gvo,  sr- 

SIR  WILLIAM  PERGUSSON,  BART.: 

A  biographical  Sketch. 
By  HENKV  SMITH,  Surgeon  to  King*!  Cbilege  HeepitaL 
J.  ft  A.  CBURCHlUk  Moar  1 

New  Barlington  Street. 


aub  ttnum,  ni «  and  •.  Bna 
AUB  Ob.,  nt  iho  Oflan,  a»  and 


HiB. 
jp%  Heinucu 


Covani 


hnkoChrni 

April  ic,  ilifk 
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To  HU  soUd  ground 
Of  Nature  trutts  tkt  mind  which  builds  for  a>v."— WOWMWOIITH 
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[Price  Fourpence 

Segutcred  ai  m  Nempapcr  at  Ihc  Ceticnl  PeM  Oflloe.] 

[All  Ri(hM  are  RcMnrd. 

BROWNING'S 
MICROSCOPES. 

MICROSCOPE,  extra  large  model, 
with  firm  higlily-l'inishcd  htand,  rack  and 
fine  adjustment  to  body,  large  meclianical 
stage,  with  rectangular  and  circular  motions, 
and  spring  ol)ject-clamj>,  perfectly  concen- 
tric adjustahle  suljstage  for  apparatus, 
graduated  drawer  lube,  large  plane  and 
concave  mirrors  on  a  doii1)le  jointed  arm, 
large  size  stand  condenser,  one  pair  each, 
A,  H,  anil  C  eye  pieces,  2-in.  objective  of 
16"  angular  aperture,  i-in.  of  35^  and  J  in. 
of  100"',  with  an  adjustment  for  the  tliiclc- 
ness  of  the  covering  glass.  Binocular 
arrangement  and  r.irk  and  pinion  adjust- 
ment  to  the  two  drawer  tubes,  for  tiie 
adaptation  of  the  eye  pieces  to  the  width 
of  the  eyes  of  the  observer ;  packed  in 
highly-finished  Mahogany  Cabinet,  with 
box  for  apparatus. 

PRICE  £42  Os.  Od. 


Price  List  of  Microscopes  free. 

Nearly  ready,  a  Ncxi'  Edition  of  i/i4 
Illustrated  Catalogue  of  Microscopes, 
with  35  illustrations,  eight  zuhole  page 
engravings,  post  free,  7  stamps. 

BROWN  1  NO'S  new  cheap  series  of  high- 
power  Objectives,  j^-in.  80',  7J.  bJ.  ; 
i  in.  <)o\  £2  i2s.  6<l. ;  J-in.  95^  jCi  ss.  0.1. 

JOHN  BltOWNINO. 

O/'ficai  ail  J  Phyntal  Iwtitimeu!  .Miiktr  to  I/.Af. 
(Jr.trnnunt,  th<  Royal  Siviety,  tin  ICyal  Obsfr- 
x\itori<t  0/  (irtcnwuh,  Eili>i!>ur  -h, 

63,  STRAND,  W.C.,  LONDON. 

F»«tonr— Souihimplr.o  .Strett  »nd  Exfler  Strrel.  l>mdrr. 
fm/B  Mkoal,  li^ji.         Mil K»uf.HKD  too  Years. 


Google 
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MICROSCOPIC  OBJECTS 

t>f  the  highest  aUiioabte  pcrfcclioo,  illurtratioj  Ajiaiuw}.  Physio'o^, 
Botany,  Entooiolacy,  and  every  bruch  of  tlicroacopical  Science.  J  l>. 
Mailer's  New  Typen  and  Objects.    Nobert's  I.ines.   Ail  matcriaU 

nd  rcquUilet  for  mounting.  Une<}iuUed  Studeoi'i  MicriMCotx,  with  ian- 
lilh  i-iocb  and  |-iach  objecQvct,  Fire  Guiacai.  Catalogue,  New  Edition. 

fitU  and  pott  free,  and  Obiecu  delivered  in  U.S  A.  and  Britiib  Colonic*. 
DMUKD  WHEELER,  ^ti,  TotfinKtos  Hoad.  HoUoway,  London,  N. 


THE  GAUSS'  SUBSCRIPTION  LIST.— 

The  total  amoi::iI  bilhoto  coU*BH<hl»bM»jC3S««*»^fcllOiringf»- 

tlemea  having  luWrihed 

W.  DIKSKLHORT. 

r.  K.S'I  I.I.R. 

TROF.  GLADSTONE  F.KS. 

II.  GROSSll 

T.  IIAWKSLKY,  M.LC.S. 
O.  HOF.FTMAN'N. 

PROF.  J.  FLEEMINGIENKIN,  F.R.S. 

CARL  LOEFFLER. 

L.  LOEFFLER,  M.S.T.E. 

J.  MAY. 

T.  MITTKLHAUSKX.  M.S.T.E. 

DR.  EUGEN  ORACH. 

G.  RISCH,  A.S.T.E. 

O.  SCHKAM.M.  A  S  T.E. 

CARL  H.SU Ml.NS,  M.l.L.E. 

DR.  C.  WILI.IA.M  .SIEMENS,  F.R.S. 

WM.  SPOTHSWOODK,  I  K.S. 

PROF.  BALFOUR  STEWART,  F.R.S. 

A.  STRAUBE. 

R.  V.  F.  TKUENFELD,  M.S.T.E. 
BuUcil^tloM  will  be  Nocivcd  bjr  Ihc  Editor  of  Natum  up  to  April  *& 

ROYAL  SOCIETY  OF  LITERATURE.— 

TIm General  Annivenaiy  MeelinK  of  the  Society  fo.-  ihe  ELECTION 
of  rin  President,  Vice-Preudeot*,  Council,  and  Officers,  fur  the  ensuinx 

year,  and  for  oilier  bmin<!N>,  will  be  hel.l  on  WKDNESDAV,  ikc  ajlE 
in  i.in:,  .,1  :!)c  .Socieiy\  Hi,  ivc,  ,,  Si,  M.jnm's  PUce,  I  rafalBir SgUM. 
The  utiair  wilt  be  t.iken      luUj-(>ul  4  u'clu<.k  prcci^ly. 

W.  S.  W.  VAUX,  Secreurj. 


THE    MIDDLESEX  HOSPITAL 
MEDICAL  COLLEGE. 

SU.M.MER  SESSIOtf.  tlyy. 
LecturuaiK]  Clinical  Inttrnakw  will  CMMUBCII  On  TUESDAY,  Mar  i- 

For  riM^;.r,.tiis,  or  fnrit.cr  utoaadoa  aatoSduiudiM  OiiicalAvpeiai- 

menu,  Feea,  &c  apply  to 

AMDRKW  CLARK,  Smb. 

QUSBNWOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

Sound  General  F.UijcJtujn  for  Boys. 

Special  atieuuon  to  hkicnce,  pjjiiLuUiiy  to  Chemistry,  boll)  tlieotctiuU 
and  practical 

Reference*  to  Dr.  Debu»,  F  R  S  ;  Pr.  FranUind,  F.R.S.  :  Dr.  Rowoe. 
F.R.S.J  Dr.  Amu*  Smith,  F.R  S.  ;  I>r.  TyDd.^U,  F-R-S.  J  Dr.  Vodckcr, 
r.R.S. :  Dr.  WUrianuoo,  F.K.a 

The  Smnmer  Term  conimcnccs  Friday,  May  ^th. 
  _      t  .  \MI-I-MORE,  Principal. 

THE   ROYAL   AQUARIUM,  WSST^ 
MINSTER. 

AffliMm  ton  ite^SSLfi?  f  AqthJ  ^Vm^&l'^^QaSSt, 

The  Fith  are  fed  allir  tte  AiWmooo  ConMiti 
AdBua>iaa  Dai^.  ONE  SHILLING. 

SUNDAY  LECTURE  SOCIETY— LEC- 

TURBS  at  ST.  GEORGE'S  HALL.  LANGHAM  PLACE,  «ach 
SUNDAY  ArreRNOON,  at  Four  pccciielT. -  .Sunday,  April  n.— 

Ml^s  Helen  Tavluk,  00  "The   I.imiM  of  Ixical  GovcnouiM."  

Membcri'  Annual  .Suli,^nptiMij,  £i-  I'ayment  at  tlM  OMI^^BC 
Penny,  Sixpence,   ati<!  (keierNed  iM^jts)  (Joe  Shilling 

A  GRADUATE,  Senior  in  Natural  Science 

Houour!.  .and  Uftivmily  fl'-Ul  Medallist,  desires  a  SCIENTIFIC 
APPOINTMENT or»  MASTKKSHIi'  iu  a  good  Scbool.  Hujhe.t 
acicnce  oualificaiions  and  inuiung  (Ute  Exhibitioner  of  tlic  Royal 
School  01  Mincfl,  with  tcvcral  yc4u>'  cxporicace  in  leaching.  In  *d- 
ditionlo  Naiuraj  Science,  accUitOBiod  to  pfcpara  iMdeat*  io  Latin, 
French,  and  Mathematica.  —  Mdmi  Ainu,  OAm  «f  MaTITKB,  eg, 
B«iratd  Scteet,  Suand,  W.  ^  ^ 


WANTED— Clean  Copies  of  NATURE, 

H«.  sA>Addntt  Matiwb  OMm^     Btdted  SmmI.  SMnd,  W.C 


BRYCE  M.  WRIGHITB  UTEST  ARRIVALS. 

MINERALS.  l  oiinimUne*  from  Cumbcninil  Gulf,  .\rctic  Re- 
gii)n,  K.  111.  65  56.,  W.  liJOg  GG  2i'  ;  FeU  .lanyix 
Gold  cirsLoHi-icd,  Jardanite,  Mirabilite;  eiOCfuive  smatl 
Vesuvian  Miiiei  iU.  M.j.kU  of  FfAMR  of  the 
bimted  DiamiHiJs,  in  c^^jLS  S'* 

SHELLS.— i.%r^c  CoUcxtiott  ST  Uurifim  girili, 

ven  &oe  Cbama  I.azanu. 
$TONE  |MPLEMPNT8.-W^ipei,  Skitincr,,  an  l  a 

tH'Wtffiifff'  of  Axet  from  vanmu  parti  of  America.  .\rr  « 
Ileaids  in  Red  and  WbiU  QitarU  of  various  type-  frj- 
AmcficiB  GoLU  Ormamkmts  from  ttke  Moaaili 

of  thelacn! 


MA-ATr.  AbyM  AT.  iyiw^<Oyyfc»ifr  CTfrnfap  it  mm  ftMitktJ,  aat 

BRYCE  M.  WRIGHT,  F.ILG.Sh  &C 

M  GKBAT  KUSSBLL  SnUgT,  BL00M5BPRY.  LOWDOK.W.C 

ROYAL  POLYTECHNIC  and  BERNE8S 

COLLEGE  in  cunjuoction.— The  LaborafMiet  and  CUta  luBl  fa 
Private  anl  CUm  Study  are  0|>en  every  Day  and  Evrnine  fVrii- 
men  prepared  for  MairtcuUtiou,  Woolwich,  and  the  vjricii-.  F 
Boante.    Faea  Moderate.— Ap^y  to  ML  GAaoNur,  at  tr.c  H-v- 


To  GeologikU  and  NatunLiut% 

ORFORD  CASTLE  FOSSILS. 

l>x  C  illiii,;  n-.4t  I  lif  I  il  Ci  '.Ir  in  »  hic'i  lh;:»e  rare  and  L:ciuuful  Ft-^ii. 
bavo  brea  (ounil,  advcrti.ieU  in  Na7L'»»  lavl  ycir,  \s  ttill  open,  and  eux 
thin  iwdva  tiou.aad  Sp«ciaaa%  aL  carefully  riciermined  by  Mr.  O^H*- 
worth,  haix  ba^n  dittriMitcd  amonCtheSubachiicci.  Papcr«  containiBg  tRa 
pmcuU'  <  r  s  itjscripiiM  amy  be  olinimid  by  wnting  to  TiioaiAa Fion. 
.  s        >  :  :i«e.Iie«aid  Road.  SoMh  Nwaod,  SJC  ,  awMtof  ad- 


THE  QUARTERLY  REVIEW, 

aM,  b  iMbUiliad  THIS  BAY. 

Co  .N  TENTS. 

t.— MR  ELWIN  S  POPE 
I|.-I'i  II.ITICAL  BUM.kAPHIE.S. 
lll.-ill-  KIICHEN  ANO  THE  CKI.I.AR 

IV— ENOt  IsHTHdUGHT  IN  THE  EIGillKL.N  III  CENfURV. 

V  -^^E^»K^■,^  SANI> 
VI  -  MR   WALLACE  S  RIT3SI.V 
VII  -HARRILI   MAKTINKAU'.S  AU  lOlllOUKAPHV. 
Vl,|  -JiiK  H.Al. \N'.:i-.  I)K  I'fJ-VF.IC. 
i.V-XilE  »4IL11ARY  I'OSIilON  O?  RUSSIA  IN  CtNIKAL 


x-Tui8ftr. 


JOWM  MPRRAY. 


THE  EDINBURGH  REVIEW, 

No.  ay'i,  APRIL.  w.it  published  ou  SAl  CKOAY  LAST. 

Contests. 
I.— THE  HOUSE  OK  FORTESCUE. 
n.-IEBB'S  Al  TIC  iiKATORS. 

III.  — WALLACE'S  RUSSIA. 

IV.  — THE  DRAMAS  OF  ALFRED  TFNN'V^'lSf. 

V.  -LIFE  AND  LETTERS  OF  CHAR'.ES  klNGSLEY. 
VI.-NATIVK  POLICV  IN  SOUTH  AFRICA. 

VII —BRIGANDAGE  IN  SICILY. 

VIIL— GREGOR  SAMAROW'S  "CROSi  AND  SWORD.' 
Mow  ready 

THE   SUNPAY   REVIEW,  No.  III.  A 

Jotirnal  of  literature  and  Eventt  rdtliaf  U  the  Ohamaaea  of  Sttodi^. 
Demy  Bvo,  64  pages.  Illustrated,  nrice  tr.,  poM  fine  tr.  a/.  INMi^i  \ 
liy  the  SUNDAY  SOCIETV.  j.,.  Oianng  CroM.  S.W.  PrSfee^ 
The  Very  Rev.  the  Di  an  of  Wutmik»tm;  Hon.  Sec.  :  Mairi  H 
Judge.  SubKnL«r%  tu  the  Sc^iety  of  ;Ci  or  u^arJsicccivcIlM  Jf^nv 
free  by  poet  lor  ooc  year. 

TRUUNER  A  CO  .  I.udgaU  Uili,  and  aU  &x>k»:l]er«. 


THE   JOURNAL  OF  BOTANY, 

BRITISH  AND  FOREIGN. 
Edited  by  Haaav  TaiMaat,  ME-.  F  LS.,  British  Moaeum:  aaaietad  by 
S.  le  M.  Mucta,  F-Ll-,  Sayal  Herbarinm.  Kew, 
SubscnptioBt  for  1877  (iU.  poM  Bw^W  toe 
advance  to  the  publi»bcrt.  ll«stf»  ~ 
Mary  le-StrjDd,  London,  W.C.,  of 


77  ( iU.  poM  nrae  l*  toe  United  Kiacdoa)  payable  ■  | 
advance  to  the  publi»bcrt.  Mastf^.  Ptfff*"  and  Co.,  Dniry  Houic.  Sc 
Mary  !c-Sir.iDa,  London,  W.C.,  of  i^lfl*  Ruy  be  obtained  itic  volunc 
i(}6 (price  i6r.  6i.  boaad  io  cloth^  a«e  «o*<cn  fgr  dM  vetuaia  (pcica  xt.\ 


.  kj  ^  d  by  Google 
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THE   BEST  FARMKUS"  NEWSPAPER. 

THE    CHAMBER  OF 
AGRICULTURE  JOURNAL 
AND  FARMERS'  CHRONICLE. 

Kdiicd  br  John  Ai.ckknon  Clakkk,  Secretary  to  the  Cralral  Chamber 
of  A^ricuIttiTe, 

Devotes  ipecuU  ailcnticn  10  the  discu^ions  and  proceedtng^  of  the  Chambers 
of  Ajgricitkura  of  Grui  IJriuin  (w)iich  nuw  number  upwanU  of  i8,ooi:> 
meaMn),  be«ide*  giving  originAl  paprr%  on  practical  farming,  and  a  mau  of 
intelligence  of  |»Arucular  value  to  ihc  agricuiturUt. 

The  IxjnJ  n  Com,  Seed,  Hop,  Cjitle,  and  other  Markets  of  Monday  are 
■packliy  reported  in  thii  Journal,  which  i>  despatched  the  auie  CVOMK  *0 
M  to^amarc  delivery  to  cooniry  Mbaeriben  by  the  Cm  poit  as 
Price  yi.,  or  prapaid,  iv. 
by  W.  PICKERING, 


year  pwt  frtc 

n,  Arundel  Street, 


On  tha  iM  of  cvuy  Maath,  price  Sizptaca. 

THE  ENTOMOLOGIST: 

AN  XLLVSTItATBO  JOURNAL  OP  BRITISH  SNTOMOUXaY. 
Idited  by  IoHi«  T.  CAaaiNCTOM^ 
Wiia  the  auiitance  of 


FttBtBKiCK  Bond,  F.Z.S. 
EwvAao  A  Fitch. 
loHM  A.  Powaa,  M  D. 


KrKOKUCK  SMITIt. 

I.  Jknnk*  Wiu«.  F.L.S. 

F    lUcHANAH  Wh|T«,  M.D. 


burioK  the  year  1877  it  is  intended  10  pxililish  an  Epitofne  of  Noveltie* 
and  Raretiei  which  have  occtirxcd  uoce  tS/v  Abo  fraauent  Biographical 
Noifcea  accompaniad  by  PfcaUBWfUc  Putwiha.  May  laiMtilim  ttmim 
on  all  braochei  aia  pfoaiaad  by  leadbtB  ■■naMlaiprti.  Tbm  will  ba 
numeroui  Woodcut*. 

SIMPKIN,  MARSHALL,  &  CO..  TTnilmair  Hall  Coiut. 

THS    BNTOMOLOGI  ST'S  MONTOLY 
MAGAZINE. 


Pltoa  Sbtpanci,  namlilr,  84  pataa  ttro.  with 

Conducted  by  J.  W.  Dnt.rr:LA>,      McLacmlam.  F.L.S.,  B.  C  Rva,  and 
H  T.  Stainton.  F.R.S.,  Ac. 
TbU  Magazine,  comirrnced  in         contains  ctandard  aitidct  and  notas 
(n  all  mbiccu  «>t.ue<  ted  with  Entoiaoiocy,  and  eapeoally  on  tha  laaectt  o< 
tta  Bridih  Ixlc*. 

Subfcriptioo  — Six  Shilliogi  per  Volimte,  poit-free.  Tha  Toluioet  cum- 
nence  with  the  June  number  in  each  year 

Vol*.  1. 10  V.  (ctroogly  bound  in  daiik)  oiay  ba  obtataad  by  porchaaen  ol 
^  aMin  Mt  10       tt  llM  iMfOMd  piaa  af  NK  aMk  t  A* 
«oll>  my  ba  bad  Hpaiatdy  ar  tafBtfar.  «t  yt.  aadk 


N.B.- 


Loadoo  :  JOHN  VAN  VOORST,  t,  PatcrwMer  Row. 

Ac ,  ihould  ba  icat  to  tba  Edtlan  at  iba  abova 


Price  if.  Mont  111 Y. 

MACHXLLAN'S  MAGAZI 

FOR  APRIL,  1877. 

COSTSNTS. 

t.— "Natural  Religiou."  IX. 


N  E 


a.— «'yaM«MB>cnm.'  By  Mr*.  OKphaat  Clu«lm  X.F-Z1I. 

3.— •"Giott^i  Gotfwl  of  Labour."  By  Prof.  Sidnay  OMk 


7.  -' 

8.  • 

9-—' 

to.—' 


'Tbe  Ofra  Mv.ila  EofiV  '    By  Rev.  Wqj. 

'A  Nc^v    I'ri.Mrin        Ndtioilil  K.JllC.ltuJn-'* 

'  kil.ert  HcrncW.-    Hy  V.  \\  Haljcra^e. 
'  Dram.11  c  Art :   The  Mciningen  Tbeatr& 

I  hr  Dove  of  tfoiy  Satunlay.''  By  Jaoat  Roa*. 

l  .r;,  ^  t.  :  Reaclu"    Qy  IMi»  BmTM  MMim. 

'  Army  Kcfof  m  ** 

MACMII.LAN  AND  CO.,  LONDON 


By  Km.  C  HaMbcd 


THE  BREWERS'  GUARDIAN 

Paper  devoted  to  the  Protection  of  Brewer^ 
Legal,  and  Parliamataiy  Mallenk 
■9  Hor  Traou; 
Kbcord. 
of  the  Country 
(Founded  ilm.) 

TIm  Brawani' Gtiardiaii "  ia  niUnhed  OD  tha  BvaniaM  «f  awy  alMMM 
;  aiid  la  tba  eaJy  jaaraal  eCdally  eoaiiactad  viOi  breapiiciMMlai 
i6t.  td-  per  annum,  poet  ftce,  dating  fnm  any 
Regittercd  lor  ttantmi**ion  abroad. 
5,  Bond  Court.  WalWnok.  t^ndOB.  1.0 


THE  "HANSA," 

Published  fioca  1M4,  to  BHAbwft  ii  tit  Mjz  hdapaMlett  mfctrioaa 

paper  io  Germany,  dedicalid  aadnSaaiy  la  Maiwliaa  Object*.  KiaaT*.  Oi- 

tiijue^,  Rcv^e  *N.  Kcpnn«,  Adverti-Sement*.  Strict  eye  kept  ujxin  the  deve- 
lopment nf  .M.iii!mie  AtT.iirs  in  every  respect.  Every  wcond  Sund.iy  one 
Ntunbcr  ia  4to.  at  leant ;  frequent  supplemeals  and  drawioi;*.  SuStcriptioo 
M  aiMtiiaa  ;  ptacedtag  muBbcr*  of  ue  year  furnished  subeequently.  Pnce 
ia«.  Wt  twelve  months.  MverliiOMOti  *d.  a  line,  widely  tpread  by  this 
paper  ;  ctmsidera^  le  alialetnerl  lot  3,  6,  »  montki'  in»e*tlWfc  PuihlT*' 
DAicc  :  Aug  Meyrr  and  Dieckmann,  Hamburg,  Alterwall,afc  UlMd  by 
W.  V.  FaaaoBN,  M.R.,  Hamburgk,  Aleaander  Soeet.  • 

The  JOURNAL  of  APPLIED  SCIENCE 

udRBOORD  of  PROGRESS  in  the  INDUSTRIAL  AXIS. 
Maotbly,  Price  Kourpence.    Kdited  bv  P  L.  .SiMMONsai 

KENT  &  CO.,  PATERNOSTER  ROW. 
.\clvcrti.%ement*,  Subscriptions,  an;)  all  Cnramuniratinus  to  be  adi 
to  tha  Propnettv,  P.  L.  SIMMONO.S,  99.  Cheaptide,  London,  K.C. 


THE  GARDEN 


A  Weekly 
tr 


Illnitnted 


/ounal  of  Ga  liiiii1i«todHli 
W.  ROBINS0irr.L.aH 
Gardan*,'  he 

A  Canned  Plate  i*  now  ianed  with  «««ry  immbar     ftl  GmrtUn. 

araakly.*' 


Mr. 

AogtMht  rtfa. 

The  Flower  Garden. 
Laadacape  Gardaniag; 
Tba  Fnm  Garden. 


toili 

Hardy  Flowerv 
Tows  Gardens. 
Tha  Cooscmtory. 

  PtibBcGtBdaH. 

Itoma  and  Window  Oaidnb  The  Ofgenhouae  and  Staaa. 

|fOte«  ;in(l  Queition*.  The  Hotwchold. 

Markrt  r.j„jrniri The  Wild  Garden. 
Trees  and  Shnibs  The  Kitchen  Garden. 

Professor  Asa  Grav  says  :  "  It  seems  admirahlv  adapted  to  lh.e  wants  and 
taite*  of  gctulemai  who  are  iotcraucd  in  niial  a&urs.    By  such  we  hear  it 

bjtfj^gpM—  ^liiX^^!xSSiiuIjl£^lP''''  ** 

Price  <W.  Weekly.  Specimen  Copy,  Post-free,  6\J. 

Termi  ol  Subscription.— Sent  direct  from  the  OfBc*  in  London,  po*t  free, 
payable  in  advance — For  One  Year.  ■&<.  :  Half  a  Year,  i4r.  :  Qnartar  af  • 
Year,  7(.  Addren  all  letters  coBcareioc  Subscriptions  to— The  PubbdMrfll 
Tit  Grnrdm,  yj.  Southampton  Street.  COvent  Garden.  London,  W.C. 


On  the  i«  of  every  Mnrlh,  pr  ce  One  Shilling. 

THE  ZOULOGIST; 

A  MONTHLY  MAGAZINE  OK  NATURAL  HISTORY. 


J- 


E.  H.IRIINC, 


Edited 

E.  L.  S. 


hv 
K  Z  S 


Oii>:iti>l  ArtiLlc*  by  wcll  knriwn  Natiirali-is  in  r\  irry  traivih  of  Zoology  ; 
OcQasi<;nal  Notes  on  the  Habits  of  Anim^U  -  Notjcc.%  of  the  Arrival  and 
Uepartur*  of  Migratory  Birds  :  Records  of  the  Occurrence  of  Rare  Bird* 
io  the  British  Isiaiuls  ;  Obtervations  00  the  Distribution  and  Migration  01 
British  Fresh- water  Ei'h  ;  Notices  of  the  Capture  off  the  British  Coasts  oi 
New  or  R^re  Marine  Fish  :  Reparti.  and  Note*  from  Local  Aquaria  ;  Con* 
tntnitions  to  the  Natural  >iislorv  of  Britisb  Rsptilc* ;  Local  Lisu  of 
Driiish  Land  and  Fre»b-water  Mollusca.  with  Remarks  on  the  Haunt*  and 
Habits  of  the  Spedc*  :  and  other  matter*  of  geiKral  interest  to  those  who 
delight  io  Natural  HiMonr.  Rapom  af  tha  Sciaotittc  Maatian  of  tba 
Linnean,  Zoological,  and  utaaoh^BtSMiMin;  RoritmMd  llglieiaal 
Natural  History  Botdu. 

JOHN  VAN  VOORST,  t,  Paternotter  Row. 

NORTH    BRITISH  AGRICULTURIST, 

I*  the  only  Agricultural  Journal  in  Scotland,  and  circulate*  extensively 
an3ij3ij;si  Kiudcd  piujTitt.M-i,  factur^,  (.trmers.  farm-ballifls.,  and  other* 
intercMcd  in  the  management  of  landed  property  throughout  ?Tt]ffllaml  and 
Iba  Netthem  Countia*  of  EnglantL 

The  AGRICULTORISThas  alsoavary  eonsidrmhle  drcalatian  an  iha 
Continent  of  Europe,  America,  Australia,  and  the  Coli  nies. 

'ITie  AGk ICU LTt'R IS T  is  piibUshed  every  Weti:ie  iUy  aftcmnnn  m 
time  for  the  Evening  MaUx  and  contains  Reports  of  all  the  piincipKl  Briiisb 
and  Irish  Markets  of  the  week,  beside*  telegraphic  report*  of  those  held  oa 
the  day  of  publicatioii. 

The  Veterinary  Dapartment  is  edited  by  one  of  the  leading  Veteriaariaot 
in  the  country,  and  is  invaluable  to  the  breeder  and  feeder  ss  a  guide  to  Ao 
reanng  of  animals,  and  their  treatment  when  labouring  under  disease. 

FullReport*  are  given  of  the  Meetings  of  the  Royal  Agricultural  Society 
of  England,  the  Royal  Aj^ricullural  Society  of  Ireland,  ine  Highland  and 
Agricultural  Sociely  of  ScollaaiL  the  SaiUttb  Chaabaa  ttf  Agfkultnra, 
and  aU  the  jitocipol  AgriatlHifl  AiioclttiWM  thtotubflta  OtMt  IMiato 
and  Ireland. 

For  Advertbers  addrensinj  themselves  to  Farmers  a  better  medium  doe* 
not  exist. 

Price  yi.  By  no«t,  i\J.  Aimual  SnUciiptiaa,  payable  in  advance,  14*. 
Office.— 377,  High  Straal.  Bdiibiiiiik. 

Poat-ottca  Orders  payable  la  OiaTiea  Aadatinn.  Jun..  Rdinburgh. 
ESTARUSHRD  1843. 

THE  TELEGRAPHIC  JOURNAL 

AMD 

ELECTRICAL  REVIEW. 

PtibHihad  OB  tba  nX.  and  ijth  of  the  mtmth.  price  ^4. ;  Subsoiptioo  par 
Annum,  poM  free  in  Great  Britain,  9fc 

CoNTkNTS  for  March  15. 
t.— Fire  Telgpapb*. 
a.- Wray'sTlieraM-alectric  Pile. 

3  — On  the  Passage  of  StNiv  lodiictioo  Cumtrta  Uifoiigh  U4«id«i 

4.  —  Ndtes. 

5.  — City  Notes. 

6.  —  Proceedings  of  Sodetiet  :— 

R'jyal  Society. 

Society  of  Telegraph  Engineer*. 
Physical  S'.ciety. 

7.  — On  th?  Prnduciion  of  Transparent  MctaUic  Etlms. 

S.  —  Kesc.irc  e^    n  (!^anfe SpCtlia. 

9,— Gcni-ijl  I'.utcry  ComiBlllBlar. 
10.— Cup  Porcelain  Insulator. 
If.— Trial  ol  l>irect  Con'.nuiiiii;.alian 
I*. — Answers  \o  Curreiixsiidents,  &c 

Lonrlpn:  HAUCHTON  &  CO.,  lo,  Paternoster  Row, 
To  whom  also  Commoaicatiaa*  for  tha  Editor  may  ba  sant. 
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THE  OBSERVATOBY: 

A  MONTHLY  REVIEW  OF  ASTRONOMY. 

Edited  by  W.  H.  M.  CHRISTIE. 


NO.  1  (PRICE  ONE  SHILLING)  WILL  BE  PUBLISHED  ON  APRIL  20, 


AND  WILL  COJiTAlN 


A  Pboto>print  of  a  Drawing  of '  *  Copefdau,"  bgr  John  Brett 
Report  of  R.A.S.  Meeting  of  April  13, 


Aitklet 


77,"  bf  Prot  Prildud. 

AeeovDtt  of  Fkpenla  ScknliSe  Ftoiedkab  and  Qeacal  NolMi  Cqrmi 

ndlfiaiBt  of  VuiaMc  SMn^  and  EpliMitiidM  for  Pk^Mcat  01^^ 


HoflgiM ;  "  Solar  Parallax."  by  D.  GUI ;  "  Nebular  Hypotbesis."  by  G. 
hamj  *<Bpndly'a  Coiaet;"  and  "The  Gfcat  Meteor  of  MwA  17.* 

PlMnomana  for  iacilaii; 
nod  Jupiter,  bf  A.  " 


Opt.  ABN£Y. 
FtoT.  ADAMS. 
SirG.  K  AIRY. 
Col.  A.  CAMPBELL. 


Dr.  DB  LA  RUB. 
Ur.  DUKXIN. 
Ur.  r.  W.  L.  GLAISHER. 
PrafT  HERSCHEU 


eAw  lim  prommi 
Ur.  HIND. 
Mr.  KKOBEL. 
Ur.  KNOTT. 
Rev.  E.  LEDGER. 


Rev.  R.  UAtM. 
Mr.  NmSON. 
Piot  J.  STUART. 
Mr.  J.  M.  WILSOS. 


"  THE  OBSERVATORY  "  will  aim  at  presenting  in  a  popBlar  foim  «  geaeral  review  ef  fhe  pngmi  of  , 
•t  preewiiiv  the  ectivi^  of  ofaaecven  bjr  effarding  cerlf  letell^eaoe  of  leoeot  edtnaoea  in  the  Scicece. 
Thenoccarfraaaaibeniriniefarwardedportficeto  SabicribeiaoBthed^  CMh  maal^ 

SUBSCRTPTION  FOR  THREE  MONTHS  (including  posUgtf) :— THREE  SHILLINGS  for  the  United  Kingi. 
THREE  SHILLINGS  AND  SIXPENCE  for  Foreign  Couatriea ;  for  TWELVE  MONTHS.  TWELVE  SHILUNGS  * 
FOURTEEN  SHILUNGS  le^Mtifdii  f^ehk  ie  nheMe  to 


E.  C. 


MESSRS  TAYLOR  AND  FRANCIS, 
RED    LION     COURT,  LONDON, 
To  w^«m  all  AdverHumtnts  tkatild  ie  jct/  wttMmt  delay. 


PALEONTOLOGY  FOR  GENERAL  READERS. 


71iiidi]rla  putfliheJ, price  t«r.  W,  with 

THE  ANCIENT  LIFE-HISTORY 

THE  EARTH. 


OP 


A  COMPREHENSIVE  OUT  LINK  OF  THR  I'RtNCIPUtS  AND 
LEADING  }  ACTS  OK  PALA;oNTOLOGIC  -SCIENCE. 

Bv  HENRY  ALLEYNE  NICHOLSON, 
M.D  .  F.R.S.E..  F.L.S..  &c  , 
Piofcisor  of  Naturjil  Hmory  in  the  Uoivcrsity  of  Si.  Andrew*  ;  Author  of 
"  M.ii.ual  of  Zoology,"  ho-,  ftc. 

WILLIAM  Ifl.At  KWtJOU  &  SONS.  F.diabursh  and  London, 
r'/  -.fM.  in  may  /«■  kmi.  by  tin  lame  AulJui\ 
MANUAL  of  ZOOLOr.Y.    Fourth  Eduion.  w.id, 
TIXT.BCX»K«r«X>LOOYforSCH(X>La.  SNondBAiia^  «(. 
IMntODUCXOItYTBXT-BOOjLcrXOOlJOOy.  "MiAmmZ  ». 


OimiMSS  af  NATURAL  HL 
MANUAL  ■(  nu3i0M1OLOtf 


GV.  ! 


Now  rutlf,  |)rice  W, 

SHALL  WE  EVER  REACH  THE  POLE? 


"Vcrr  cinioiis  aatf  nouukable  proposition."— DittiHgHuhtd  Sialtt- 

man  nmt  Sckniar, 

"  There  will  Ur  no  difllMK*  of  opmion  frota  that  of  the  vacucly-«xpreued 
autbonty.  T'hc  PofauraiyiMnrit  here  rendered  nan  aiyiicnaiu  ....  and 
lb*  AietK  circle  will  tun  ranmlMiincihiag  very  AAnM  ftna  Act  wUchii 
'  Mppo*:d  10  he  M  the  joeatre  «f  the  myttery  "— JVWirr  mud  Qmefiu. 

'.In  >  very  ingenioui  light  .  .  .  .  vrcU  worthy  of  altentioo.'' 
LoniUm  Prcu. 

"Aa  ingCDioui  little  ^rurAwnr."- £i>m/«vAuw  Daily  Caiftte. 

"  It  ii  very  tme  that  this  pamphlet  cealaioi  verv  curious  and  remarkable 
prepositions.  Ancient  geography,  nylhotogy,  and  hi»iory,  and  Holy  Writ 
Itself,  arc  appealed  to  in  luppo.  t  of  this  atioundinc  hjrpcthaiii.'*— /V/rr- 

tvnm^A  Aihfrtiicr. 

London:  I'ROVOST  S.  CO  ,  36,  HcnrietU  Slreel,  Cover.t  Garden. 


NOTICE  TO  SCIENCE  TEACHERS,  . 

Im  Juhure  tJu  Publishers  of  NATURE  will  inurt  Ac.: , 
Htewmfts  9f  Tnehtrs,  b*c.,  seekini;  ttppointmtnts,  at  ~\ 
Special  Rate  of  \s.  td.  for  one  mseriicn,  or  ^.  for  U 
iHsertwu.    Each  Advertisement  not  to  txutd  tJar< 
wonb.   Tknt  Advtr^semtnit  mmt  bt  PnpaU,  tmd 
to  tkt  Publishing  Office  by  Wednesday  mwrnillgt, 
money  may  be  sent  in  postage- stamps. 

Offic£  :  29,  BuroRD  Strut,  STSAKDk  W.C 


BRAIN  AND  INTELLECT 


>ws  of  ih«  Nemo*  fijii— >  and  I 

of  the  Brain  m  Mnul     Iir<:.iiiunj,  MtaaajH^  and  SfiliMbM 


CoDLain*  the  ncwlv-'^iw^'-'vcinl  I-a' 
of  the  Brain  in  Mmd  Urt.iniun, 
thcM  Laws  dearly  txpUined.   i'nce  jr. 

Laodoai  P.  PITMAN, 


The  DEPTHS  of  the  SEA:  an  Account  of 

the  Gciitrjj  Kcsiilts  of  Lhc  DrcJiiiig  Cmiiej  of  H.M.SS.  Li£ktHinf 
and  I'fmfttu  during  the  Summers  of  i868'-4e-70,  uadcr  the  icieiitific 
direction  of  Or.  CarpcMcr,  F.ILS..  J.  Gwya  JeCinn,  TICS.,  aad  Dr. 
Wyyille  Thonuon.  B»  C  WWlLLt  THOMSON.  L1..D.  rK.S., 
&r  Dirrclur  of  thc  Soanttfic  Staff  of  the  ChmOmmfr  KaMw  b- 
-cnad  Kditaeo.    Roja]^  Ivo,  with  Ht  UBlMNilBa 


aad  S  Coloured  Map*  aad  PtaB%  ptic*  JU.  td. 

I)  MAOiniMN  eneOQl 


IN  8vp.  PRICE  Ctf. 

MUSICAL  INTERVALS  AiNIl 
TEMPERAMENT, 

AN  ELEMENTARY  TREATISE  ON 

With  an  Account  ef  an  F.uharmoaic  Harmonium  exhibited  at  lU  k» 

CuMuaicn  cf  Scientific  ln»lruinent»  at  South .  Kensington,  tSy*  ; 

an  iuihariiMnic  Urgaa  exhibited  to  the  Musical  Attooatton  of  Lus^' 

BY  R.  H.  BOSANGtUET, 

«tflaw«rSt.iriut'aGtUi« 
MACMILULN  AMD  CO., 


-Id'-- 


by  Google 


April  19,  1877J 
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DIARY  OF  80CIBTIB8. 


THURSDAY,  ArUL  19. 
Royal  fSocirrv,  at  t.3a— On  Putre«cent  Oixanic  Matter  In  PotaUe  Water : 
fioC  Bischof.  — On  a  Cattvf  for  the  Apjx-anuice  of  Brisht  Linrs  in  the 
Spectra  of  Irresolvable  ht.ir-i     ten. :   E.  J.  Stone.  F.R.S.  — On  some 


FWnies  cxhibitiiic  the  Motion  of  Vibratine  Bodiet,  and  on  a  New  Mctbod 
lbr4«tmiiita«Atr 
S.CIailie. 


i^MdalMMlliaes:  Prof.  H.  McUod  and  Lieut.  G. 


Soctrrv  or  AKTioiiAaim.  at  8,}o  -  Court  RolU  and  other  Documents  relat- 
ing to  1  icUuH,  Kct!icriii>;ay,  ami  Dartford  :  H.  S.  Milman. 
SociBTV  OF  AaTK,  at  8  —  Oiemical  Section;  SpootaiMOus  Cbmbtittion  in 

Factotic*  and  Ship* :  Charlet  W.  Vincent,  V.  R-S.E  .  K  CS. 
LllfNBAN  Socirrv,  at  On  the  Geographical  DiitriUition  of^he  MrlLiccx  : 
M.  C-  de  Candole. — Orographio-i!  l>i<trt^Mtii.'n  of  Indian  Frc:.h'Wjlcr 
Kiihcs.  Part  II.  llie  Sih:nJ.c  :  Ur.  Kta.  L,, 
Cmbmicai.  Socibtv.  at  8.  —On  the  Kvtinution  Maogancac  in  StMegeleiiien 
and  of  Manganne  aoil  Iron  in  Manganifcrous  IrM  UlWI  B.  fukjr.— On 
Cettain  Bumutli  Compoum^.  P^rt  V.,  and  on  •  MaliMd  ftr  DtMOiBC 
Small  Quantitka  p(  Bnmuth  :  M  M.  PattitoB  M 
'   r«at3.-H<:M;  I'rof.  TyaftlL 


FRIDAY,  AraiL  ■» 
,  at  9.-SptB0«a:  F^roleikfc  MMl. ILA. 
SATVKDAY,  Arm  at. 
•oviU.  iMinviw^  M  ).oBibfleMan  LiMnMNi  Bm.  A.  B. ) 

SUNDAY,  Arm.  n. 
SonMv  LacTiras  SooBTT,  at  ^.-Khk  tba  Uaiit  of  Locd  OoninKnt ; 
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IN  KKIUTKEN'  MONTHLY  PARTS,  PRICE  is.  EACH. 

THE  FOBCES  OF  NATUBE: 

A  POPULAR  INTRODUCTION 
TO  THE  STUDY  OF  PHYSICAL  PHENOMENA. 

BY 

AMEDEE  GUILLEMIN. 

Translated  from  the  French  by  Mrs.  LOCK  YE  R,  and  Edited,  with  Additions 
and  Notes,  by  J.  NORMAN  LOCKYER,  F.R.S. 

ILLUSTRATED  BY  NEARLY  FIVE  HUNDRED  ENGRAVINGS. 

The  "  Forces  of  Nature"  has  hitheito  been  accessible  ia  England  only  in  an  expensive  edition  in  one  Luge 
vohime.   It  ap{)cars  to  the  pnblishera  that  by  issuing  it  in  monthly  parts,  at  about  half  the  originat  cost,  the)- 

win  bring  it  within  tlic  hmcIi  of  a  wider  circle.  They  believe  it  is  not  too  much  to  say  that  there  is  no  work 
in  the  language  from  which  the  general  reader  can  obtain  a  clearer  view  of  the  principles  of  physical  science, 
and  that  it  is  as  sound  and  accurate  as  it  is  popular.  The  number  and  beaaty  of  the  iHostiations,  and  the 
lucidity  of  the  style,  have  given  it  an  enormous  circulation  in  France,  and  two  very  large  editions  have  beeo 
sold  in  England.  The  whole  book  has  been  thoroughly  edited  and  adapted  for  the  Enghsh  public  by  Bilr.  J. 
NORMAN  LOCKYER,  F.R.S.,  whose  name  is  aguanuatee  not  only  for  the  sdeatific  aocunqr,  but  for  ibt 
completeness  and  lateness  of  the  information. 

The  first  of  the  seven  books  of  which  it  consists  treats  of  gravity  and  attraction,  the  weight  of  air  and 
gases,  the  pendulum,  the  balance,  and  the  barometer.  The  second  discusses  the  phenomena  of  sound,  the 
.  propagation  of  sound  in  air  and  tubes,  and  the  theory  and  explanation  of  musical  instruments.  The  third  oi 
the  laws  of  ugrt  and  colour,  phosphorescence,  doable  reftacHon,  diffraction,  and  polarisation.  The  fcmitfa 
book  is  devoted  to  m.  \  r.  The  fifth  and  sixth  to  magnetism  and  r.i.KCTRh  i  rv,  and  the  seventh  discusses  the 
rainbow,  the  rise  of  clouds  and  fog,  and  the  whole  subject^of  atmospheric  meteors.  There  is  a  very  complete 
and  elaborate  index  to  the  WMrk. 

TAt  first  Pari  ivill  be  istuid  m  Mty  I,        the  fiiMia^om  wiil  ie  Mtthmei  titMtkfyt  ike  wk^le  hd^ 

Cfimpletfd  in  Eighteen  /\rrts. 

T  lie  Huh'  A'.T.';  says  :  "  Tlic  inelhod  of  pictorial  iihi^lr.ititiii,  accompanied  as  it  is  liy  descriptions  of  singular  tlearnrss,  makw 
the  c\i>eriiiicr.tN  .v.  i:^>>\  Vi  iin  lcrslanil  as  ihoufjh  they  were  acliKilly  i>crformc'd  lxr(i<rc  the  icudcr.  There  arc  450  of  these  illuitr^tioas, 
all  wr:ll  executed,  and  so  admirat)ly  fitted  to  the  text  as  to  make  the  book  intercstinj;  to  youn^  people,  while  it  h  at  tbe  same  tine 
worthy  of  the  notice  of  the  student." 

The  Saturday  /ttvitw  remarlcs:— "  Allogetlier  the  work  may  be  mid  to  have  no  patalld,  either  in  point  of  fqlaest  or  attiaetiaB, 
as  a  popokr  imiimal  of  physical  sckace.'^ 

MACMILLAN  AND  CO.,  LONDON. 


PERU: 

Incidents  of  Travel  and  Exploration  in  the  Lands  of  the  Incas 

By  E.  GEORGE  SQUIER,  M.A.,  F.S.A., 

Latb  U.S.  Commissioner  to  Psru, 
Author  op  "Nicaraoua,"  "Ancibnt  Mondmrnts  ot  Miasnsim  Valley,"  arc,  arc,  btc. 

WITH  THRBB  HUNDKBD  ILLUSTRATIONS. 

The  early  Spaaish  chroniclers  have  almost  exhausted  their  rich  and  glowing  language  in  deieribiiM;  the empiie  of  the  TnraT,  which 
had  spnad  itadf  among  the  valleys  and  over  the  slojpes  of  the  Andea  of  Peru,  and  the  eloquent  pen  of  PKSCOtt  has  tnoed  Uut  atorr 
of  their  oonqnett  and  overthrow— an  episode  in  the  history  of  tbe  woild  which  surpasses  romance  in  tlw  marveUotuaeSS  of  its  dctaiK 
and  in  its  deep  and  tragic  interest.  The  subversion  of  the  empire  was  so  sudden  and  complete,  that  the  cfaraniden  who  followed 
the  Spanish  armies  had  scarcely  time  to  record  the  manners  and  habits  of  the  people  in  their  more  obvioos  aod  amcrficial  aspects, 
none  to  devote  to  the  investigation  of  the  principles  of  their  social  ami  civil  organiiation!),  and  the  dnddntioiiMllMir  primittve 
history.  To  diiicovcr  iliesc  princi)>Ies  anti  clear  up  the  mists  which  rest  upon  their  origin  and  dcvdopaen^  U  a  tadt  £«■  been 
leaerved  for  the  student  and  archa.-ologist  of  l  iter  timea.  To  this  lasic  Mr.  Squier  has  devoted  himaelf  in  this  woffc,  and  udcr  ■» 
CBtertabihig  nanadve  of  travel  are  found  lUe  thresda  of  tnuUUon  unravelled,  and  the  aioaaaicnts  of  a  departed  nee  — ^UrnrtH 
in  n  aittiwr  that  cannot  iul  to  strike  the  reader  with  auasement  at  the  advaaoed  state  of  ctvilisatlan  wUch  YaA.  been  attained  bv  a 
race  whieh  has  beai  swept  from  the  earth  as  baibarian.  ^ 

]l(ACMn.LAN  AND  CO^  LONDON.  ' 
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THOMAS  J.  DOWNINO, 
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IN  8vo,  PRICE  i8<; 

PAPERS  ON  ELECTROSTATICS  AND  MAGNETISM. 

BY 

SIR  WILLIAM  THOMSON,  F.R.S. 

Tlie  AihdHivum  says: — "Every  student  of  the  subject,  however,  will  bo  to  have  these  articles  thus  collected  in  an 

'easily  accessible  form,  for  they  arc  all  important,  aiid  uf  some  it  is  not  too  mtidt  to'wj  that  their  imptictaiioe  in  the 
of  MfioMci^  CHI  feudljr  te  flMMMiiintod." 

MACMILLAN  AND  CO,  LONDON. 
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BISCHOF'S  SPONGY  IRON  FILTER, 

AS  NOW  SUPPLIED  TO 

HER  MAJESTY  AT  WINDaOR  CASTLE  AND  BUCKINGHAM  PALACE, 

AND  TO  THE  ROYAL  FAMILY. 

Is  Officially  Certified  m  flie  nMt  effidest  nd  Indnc  for  icmoving  Mira(fc  tta^  and  leid  bm 

water.  See  Repa:t  ol  Royal  CommiuioD,  presented  to  Parliament,  Smfam  187$.  Weektf  RaMOt 
•r  the  RegiMrar-General  of  January  8,  1876,  and  January  6,  1877  ;  Joorail  of  Roffll  Agriedlinl 
Society  of  Englud,  Vol.  XI.,  I'Art  i,  1875.   See  elw  leiwliiv  vticles  in  the  Ttmsr,  Yeatmri\ 

1877,  the  Evtmrnff  Standard,  February  2,  1877,  fte. 

"  Indeed  we  found  that  myriads  of  minute  wormi  were  devdopediB  the  Animal  ChMCMllj  aii 

l>aMed  out  with  the  ymier."— Rffort  0/  Royal  Commission^  p.  aao. 

NO  CHARCOAL  IN  THE  SPONGY  IRON  FILTER. 


'"*"**^'!!^ J^W"    EXTRACTS  FROM  OFFiaAL  REPORTS,  PRICE  LISTS.  AND  ALL  PARTICULAKS 

— —  AT  nF.roT, 

505,  OXFORD  STREET,  LONDON,  W.C..  or  Post  Free. 

NOW  READY,  Om  THIRD  BdUkii  of 

LOG  LETTERS 


FROM 


THE  CHALLENGER. 

LORD  GEORGE  CAMPBELL. 

MACMILLAN  AND  CO.,  LONDON. 


In   five  vols.   8vo,   with   Portrait  and  numerous   Illustrations,  price  £\ 

COUNT  KUMFORD'S  COMPLETE  WORKS. 

Mitj^  gUmoir  nntr  |tdircs  nf  his  gangster,  • 

BY  GEORGE  ELLIS. 

"Count  Kumford  is  one  of  the  cclcLritics  of  a  lortni-r  j;tjncratl()n  who  arc  almost  forgotten  1  ylhe  ordinar)'  public  o'  llie  pre»i 't 
day.  Still  be  was  in  many  respects  an  fxti.tr.ily  rciuarkaijic  mnn.  .  .  .  At  a  ^  .  ly  i.irl\  lie  liail  russcd  hlni»elf  fn>m  a  situatJ'^ 
of  sometbiiif;  more  lli.in  ]>rivatc  <ili5;i:iirity  to  a  )  ci-ili.  n  of  coiisi(ltr:ible  jnihhc  eminence,  lie  j^amctl  and  largely  deserved  a  world 
wide  reputation  as  an  i.liLjl.icntii  [ih  ';..r.;liii  ;ii>t  and  sagacious  I  ubllc  ml ininiUr.itor,  while  his  speculations  and  achievements  \vs.  tic 
domain  of  physics  contini:c  to  be  .sj  iikLn  irj  wi-.'ri  rcs|  tit  by  the  -scientific  aullninties  of  our  time.  Indeetl  Dr.  Kllis  [;»>cs  so  far  as  ;>| 
claim  for  Count  Rumlord  that  'he  is  fniily  t  i  l>c  K^.-irdtd  as  the  discoverer  and  first  promul^jator  of  the  I  .1 :  ]  rinciijles  wh  -i 
are  (jroiipcd  under  the  now  familiiir  dtsii-nitiun  of  t!ie  contetvation  and  correlation  ol  force.'  However  tins  may  Im;,  in  a  humUlc: 
and  less  extensive  ficl  1  uf  in  quiry  he  mu^t  cirt.iinly  lie  tccii;;ni5cd  as  a  master,  and  what  he  diil  for  proinotint;  llie  ecoaoaqf  and tkl 
laliunai  uie  of  fuel  haa  been  neither  surpxsscd  nor  equalled  by  any  one  who  has  come  after  bim." — Pail  Mall  GautU, 

MACMILLAN  AND  CO.,  LONDON. 


GILBERT  WHITE'S   NATURAL  HISTORl 
AND  ANTiaUITIES  OF  SELBORNE. 

Ediled  villi  NotatfcgrFiilliK  BvcKLAHDkaOuiptarMi  ArthgtHwIyLOiP  Snaoutm.end  the  Gaidoi  Cdendar.  With 
Oiinnl  lUMtntfaoi  ftoB  Dmrincs  by  Prai  Ddenotte,  tekoi  it  Samn^  and  fton  nnaf  iittetetting  and  eniow  objects  nipt>lic) 
I17  the  Editor  1  aho  ft  Map  aad  CoIouKd  Plate.    Medium  8vo.   (UnUoim  with  "  Motland  House.")  M 

ALSO,  A   LARGE   PAPER  EDITION, 

Contaiainb  ia  additioB  to  the  abon^  tfaiity  Allotype  lUiiitntiaiia  froB  Drnwii^  ttj  PioL  DeIanoM%  and  a  Coloured  Map 
ofdwEwMBorSdboiM.    TWi»  takliBirBHiaecBdqpab  iC4  41; 

XACMILLAN  AND  CO.,  LONDON. 


MaMd  by  X.  CM*.  SaH^  and Tanoa. at  taad  %,  Bnad  8mat  HOI,  Qnaw  VicMtia  Smm,  ia  iIm  Oir  ol  London.  >nd  puUtahtd  ty 
■mcmumi  am       at  laa  CMMi  ap  aad  m  Badfced  Inalh  OaHaa  OMidaa.-TtttfasoAV,  Apnl  iSn. 


Digitized  by  Gt: 


A  WEEKLY  ILLUSTRATED  JOURNAL  OF  SCIENCE. 

"To  Ike  lolid  ground 
0/  Naiure  truiti  tht  mind  zuhieh  Imiids  for  ay^,"— WoaoswoRTH 


No.  391,  Vol.  15]               THURSDAY,  APRIL  26,  1877 

[Price  Fourpence 

RegUtend  u  a  Newspaper  at  the  Ccueral  ftm.  Office.] 

(All  Righu  are  Rescnrcd 

MR.  BROWMNC,  h.is  just  in- 
troduced a  new  and  cheap  form  of 
STKPHENSON'S  BINOCULAR 
MICROSCOPE,  which  may  be  used 
with  any  powers  from  4  in.  u|>  to 
\  in.  In  this  new  arrangement  the 
change  from  Binocular  to  Mono- 
cular can  be  effected  without  un- 
screwing any  part  or  interfering  with 
the  object  under  examination. 

The  rOLARISCOFE  may  be 
introduced  without  shifting  the  ob- 
ject, or  putting  it  out  of  focus. 

I'rice  of  the  instrument  with  pair 
of  eye-pieces,  but  without  objectives, 

jC16  10s.  Od. 


Price  List  of  Microscopes  free. 

Nearly  ready,  a  New  Edition 
of  the  Illustrated  Catalogue  of 
Jilicroscopes,  n'ith  35  illustrations, 
eight  xvliole  page  engravings,  post 
free,  J  stamps. 


BROWN  I. NO'S  new  cheap  series 
of  high-]>owcr  Objectives,  |-in.  80", 
£2  7 J.  61/  ;  ^in.  90",  £2  i2S.  6(/.; 
i-in-  95",  £3  5^-  O'''- 


JOHN  BROWNING, 

( *//(<-.j/  aiiii  i'hytUal  /ttilrummt  Mater  tc 
II.  M.  Ccr.  rrnmtnt,  Ike  Koyal  Sctitty,  tht 
h'.'yal  Ofi;rt-  alonts  vf  Gnenu/ifh,  Edin- 
hir^h,  &'c.,  &'c, 

63. STRAND,  W.C.,  LONDON. 

'.lory — Suui^uQipton  SincI  and  Kxcicr  Sutct, 
i.lJK  MkdaI..  iS6j.        E&TA>UkMBI>  ICO  VC^M. 

Ttlestcpts,  SftttroKOp*},  Optra  Gtatus, 


Google 


CCXIV 


HATURB 
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MICROSCOPIC  OBJECTS 

Of  the  blj;he<t  ntlam^W*  perftctMn,  iDiittntint  Anvtimit.  Phrno'oiy. 

;>le»l  Science    J  l>. 


»-id  evrrv  \  ■«in;h 


Nob- 


Line*.    Alt  inmtena' 


aad  raquicitM  for  motinlinf.    Uoeqiulled  Slud-Bl't  MlctOMOM.  with  Kni- 
th  ami  ixnl  &•«,  and  Obi«ct<  <1rtt*et«d  in  V-S  A. 


DMIJVD  WHF.ELFR 


Briddl  Cbtonin. 


BRITISH  ASSOCIATION   FOR  THE 
ADVANCEMENT  OF  SCIENCE, 

»i,  ALHEMARI  K  STRF.KT,  W. 


ANNUAL  GENERAL  MEETING  will  be 
;  on  WEDNESDAY,  AUGUSt  IS- 


Th«  NEXT 
VLVMOVTH. 

PimtiMnrr  Klict, 

PItOF.  AI.tAir  THOMSON,  M.D..  LUD..  r.ft.ft,  r.K.S.B. 

KOTICE  TO  rONTRIBirroRS  OF  jrFMOIR?  -Author*  are  re- 
mmtlcd  th.it.  under  an  arraneement  datine  (r-tn  1-71.  ihe  acceptance  of 
Memoir*,  and  the  dajrt  oo  which  they  an  to  be  read,  ara  now,  ai  tar  at 
BOHlMa.  deteranned  bf  OimMlg  Coi—UMWI  liK  UM 
Dcfbrt  llie  Winnlne  of  tbe  MeMma.    Tt  bas  tliararara  bi 


I  )>esmnlnic  ortbe  MeMtnR.    It  bas  tliararara  baeoaia  natavcarr, 

in  *i»dc»  tr>  ijive  an  n;>port«niiy  to  ifi*?  CnmTniM-e%  of  dotnf  juatic*  to  the 
wvrrni  I'o'ntii'iiiii' ,tt'.i.s,  l^Mt  cich  Aiithrir  >lnLilil  prcp»re  an  AN^tru. ;  ot 
hii  Mcniuir.  of  a  length  ♦iiitable  fur  m^crtioti  111  ih^  publinhrd  TtaH'^iriinns 
»f  lha  Ai«K>ation,  and  that  he  ahmild  tend  it,  tngcther  with  the  original 
Memoir,  by  l»--ok-ix.st,  on  or  liefore  A<icu«t  t,  addrewed  thin ;  "General 
Secre'anc!* ,  Hriliih  A^vtcialion,  jj,  Albriiiirlc  Street,  I.ijtiduii.  W.  Fur 

SectKiii  "    If  it '.V.i-ni!-!       inrou^cnicnt  t-T  the  Auth^ir 

llMt  l>i«  Paper  thuuld  be  read  on  any  particu'ar  day,  he  i'>  n.qucstc  l  to  !,end 

iKfnmttiaB  ibo^tef  to  ibe  Saaatatiea  io  •  aeparate  note. 

C.  GRIFFITH,  M.A., 
A«irtaM>G*MiaI  SacwlMy.  Hanow. 

SUNDAY  LECTURE  SOCIETY.— LEC- 

TURES  at  ST  OFOROE'S  HAI.I^  I.ANC.HAM  PI.Af  K,  e.rh 
.<:1;N1)AY  AFTKkN<X)N,  at  Koi.r  preci>ely  --.Sunday.  j,— 
MoNi  THE  r>.  C"^WA^.  M.A.,  on  "  Ihnmn  Fame  in  the  Ameritan 
Ke^niution-"*  The  .S)ciety'«  Lectures  will  be  re«umcd  in  Novanbcr.— 
Member*'  Annual  Subicriptiaa,  ;£i.  Payment  at  tha  DoOi»-Oii« 
P'!nny,  !iixp'n(-r.    and  (Retervcd  SeaH)  One  Sliilliiig. 

E^Tn BURGH  MEDICAL  SCHOOL^ 

NATURAL  mSTOKY. 

Dr.  ANDRF.W  WILSON  will  romn<-nce  hU  LECTURES  <;iu.tli'rln« 
lor  Gradiiati'>n  in  Mcdirinr  and  .Si.i<  i;''c  in  the  University  of  fcdinlmnch 
and  eluewhctc)  in  the  CLASS  ROOM,  SURGEON  S  HALL,  on  TURS- 
DAV,  May  t,  at  a  o'clocic 


KING'S  COLLEGE,  LONDON. 

PHYSICAI,  lAnORATORY, 

Prof.  W.  O.  ADAMS  will  (five  a  Coiina  of  I,ectuie«  and  Practical  De- 
Li<Mt.  S'Hjn  1,  F.Iertnciiv,  .itmJ  Magnetism,"  for 


monslfatirm^  on 

Cth.!i  lAtc^  f  r  ll 


£xi;ir.ri4iiun%  of  the  LoiwloQ 
Univctoity,  bccinning  00  THURSDAY,  l)ie  i6«b  inU.,  at  it.M  A  M. 

Fm,  jC4  41.  *r  lha  Tatak 

CLIFTON  COLLEGE. 

ENTRANCE  SCHOLARSHPS.  1^%  to  ^£90  A  YEAR. 
Faanfawtion  bcjcin*  WFDN'  KSDAV,  June  ao. 

A  Schnlarahip  m.>y  b>  won  by  pml'i  nency  in  Oauios  or  MathaiMltic^  or 
Natural  Sdano*.  or  French  and  German,  with  EimlMb  Anlr  lo  HSAO- 
MASTM  or  SKBBTAav,  CliAon  Colle(e,  BiiitoL 


WARBERRY  HOUSE,  BISHOPSDOWN 

PARK.  i  rNI!kIIK;E  WEI  I.S, 

PUBLIC  .SCHOOLS  and  UNIVERSITIES, 
T.  R  K.  .SI  ElilllNG.  M.A.,  aomctintc  FeUav  aM  ^ibBt* 


PRFPARATION  for  tl 
tindrr  the  Rev 

at  Wor<;<t!.trr  (  Mllegc,  Oxford, 
in  Law  .in  '  Mml.m  Hutory. 


Fir«t  and  Second  Clai»  Clanaie*,  Fin|.daM 

Fcrs  fr'>fn  1  :\i  I  j       <  luir.r-«. 


QUEEN  WOOD  COLLEGE,  near  STOCK- 
BRIDGE,  HANTS. 

Sound  General  Education  Tor  Boy*. 

S|ieo.al  atieoiiM  (»  SctMCek paatiddailr  to  Chaaiilnr,  bedt  IhtiiiiLliLrt 

and  |>racticaL 

££S  *  fc-  ^,P.«!"*  ^'""i.i        '       TynSSritR  ;  Dr.  Voaleker, 
F.f.S. :  Dr.  WiiBaaiaoa,  F.R.& 
Tha  SniaiMr  Tn*  t^iaiaancai  FHftqr,  May  4th. 

  C^WU.l.MORr.,  I»rindpnl. 

THE    ROYAL  AQUARIUM, 
MINSTER. 

All  the  Taiiki  are  now  ctinplcie.     IjUest  Aniyala:— ' 
AHiiaHia  frvm  the  Ml»iasiii'i  .  Anclcr,  ar  DtlliiMi 

tlia  Pilbara  (ad  iliii  lha  rtftwiiuwi  OmU 
A4Miarf«ii  DadT.  ONI  SHItXtNO. 


WEST- 


BRYGE  M.  WRIGHT'S  UTE8T  ARRIVALS. 


1 


^^INEftALS.— TourtnalltiM  frdrn  (",im1*rl.it>rl  Hylf.  Arctic  Re- 

'i'.c  ;  cxtcr.sivc  -,'1'  ri  ■  •( 
iftccn  of  the  n;  ist  cclr- 


of 
5'- 

Mauritian 


Shells,  ini-lii.l.r;^ 


pnti,  N.  Ul.  65    sf)'.,  W.  l  >nj^.  ti'j 

(inlfi  crystalli^ril,  jnni.'i 

\'e«uv:at»  Miiiiji.als.  Miiiiel 

limttjil  Diamoit  Is,  in  ca«, /5 
SHELLS.    Lar^'C  Collection  of 

vrry  fine  Chami  Iji.zani4. 
STONE   lMPLElVIENT8.^\Ve<1(rws  Skinners  an.l    a  large 

Mwrtment  of  Axes  frotn  Tariou»  p.^rti  of  .\merica.  Arrow 

Ileadi  in  Red  and  While  Qaartz  of  various  tfpes  irom 

American  localities.    GOLD  ORNAMtim  froB  th«  T~ 

of  the  Incas  Indiana. 

B.—Mr.  Bffft  y   H'ri^'hfs  Qntrti-rlf  CiwxitLtr  n  v.r-.c  fmHMiflt,  < 


S 


BRYCE  M.  WRIGHT,  F.R.G.S,  &C, 
90,  OMAT  RUSSKU.  STRUT.  BLOOMSBURY.  LONDON.  W.C 

ROY^L  POLYTECHNIC  and  BERNE RS 

COLLEC'F.  in  coniiinction.—The  IjSoratoriet  an  !  Clatt  roonn  f'w 
Private  and  Cla^s  Study  are  t  >j>*n  ev-ry  [>jy  and  Kseri  i.;;  O^-r.t-ic 
men  preinred  for  Matncuialioa,  Woolwich,  and  the  vanouf  Eiumtaiac 
F«c»  ■ejaailei— A|iply  to  ftaC.  Omwiw.  m  itm  B>yJ 


GRADUATE,  Senior  in  Natural  Science 

Honours  and  University  C<iM  MaHalliti,  de»t<a  a  SCIENTIFIC 
APPOINTMENT  or  a  .MASTFRSHiP  in  a  Rood  SeSool.  Hicltew 
KtciKe  qiialific-itioni  and  fr,>iuui(  (late  Enhihiinner  f>f  the  Royal 
ScHixil  of  Mine*!,  with  s-ver.il  yearN'  enpf^rieic  in  t'-i.^.ri^  1  1  *d" 
didonto  Natural  Science,  aci'u«iomed  to  prejiare  student*  in  l.aiin, 

Ffmdi|  aad  Maihawadct  — Adifaeaa  Alwa,  OAs*  of  Matmi^ 


Sums  Stnnd,  W. 


REV.  I.  P.  BLAKE,  M.A4»  F.G.S.,  Lecturer 


at  


PHYSICS  ftnd  CHEMISTRY.— An  Asso- 


citie  or  Oe  kdyat  ScImmI  or  Mtaat  k  toai 

IiFi  TA,  cm9  of  tha  Editor  of  NATtFKi^  ag,  ] 


w  c 


An  OXFORD  GRADUATE  in  Classics,  who 

|i.v,sc-*r\  al<  >  :>  ■^^.iMiJ  l-ijun  l<:  of  Frcncb,  Gcrmin,  History,  Muiic. 
ami  ElcBMnutry  Alathematica,  detirca  a  Nos-rcfidcnt  Mattcnhok  Hish 
icMiMMi -Mdicai  M Mos.  Bac,  cim  of  MmbUIu  nd  Co.. 
Bc4iortt  StVMti  CovMtt  OwdcR* 


EDUCATION — A  Lady  of  Experience  de- 

sireta  R»«mgcM<itMG«*emM.  I«  capahk  of  iwrhiat  the  mSr- 
menu  of  Naniiwl  Seleaea.  Ftm-dais  rafarancii.— K.  H.  L..  Natvm 

OiTica. 


To  SCIENTISTS.— A  Gentlenwn  of  Expe- 

Hftwe  deiires  an  Eneaeeraent  Secretary.  TharoQKhljr  acooaiaMd 
«ilh  French  and  German,  and  ha«  a  f.iir  kaOMrladM  eMha  KaiMal 
Sciences.  Mo(?»mte  lermv  F.K.A  S.,  r.ire  of  ftc  naUilkan  ef 
Nati'MR,  19  Bedford  Street,  Strand,  W.C. 


^  To  Geologivu  aad  Naluialiita. 

ORFORD  castle  FOSStLS. 

The  Cnttlnf  near  rVrfotil  Ca<it!e  in  which  theae  rate  and  beautiful  Fotsili 


in  NATuaa  laa 


■ear,  i«  ttitt  open,  and  more 
::n.cDS,  al.  carefully  determioed  by  Mr.  Charles- 
»orih,  have  beei  distributed  utoag  the  Subicribert.    Papers  coataiaing  the 
oarticulan  of  Miacripiioll       be  ofalaiaad  bv  wriliat  to  Thomas  Floyi). 
m-.  SoiieK  HiMMa,llaiitotd  Road,  South  Norwood,  B.R..  ad- 


TO  MlNERALCKil.STS. 

tHOS.  D.  RUSSELL 

TTil§  now  on  hand  a  larpi'  n.ii.Tlx  r  of  lelrtt  ^^in^^a!s,  cnn- 
M'ting  of  Calcite*,  Kluors,  (.Jii.irU  v.iri(  Ik  s,  Chalcedony,  Agates 
Oi>ft!s,  Felspar?,  Oamci^,  l^uil.iie,  Zeolites,  Mtnganite,  Cavq- 
terile,  C'cnissite,  PjToiiiorpliite,  Specular  trott,  Limonite, 
Gocthitc,  Marcnsjte,  Cuprite,  &c.  The  Minerals  are  alx)ut  14 
to  2  inclics  square,  and  are  ofTcrcd  for  *ale  al  fu.  to  9<.  per 
dozen  spetinicns.  Parcels  sent  for  selection  lo  known  or 
•pproTcd  applicants.  Cat.ilogne  of  CoUecUoHl  of  FoMili, 
llicranopic  Objects,  Cntst.tcea,  vVc,  post-frcflk 

THOMAS  D.  RUSSELL, 
4S,  EsskX  STRttr,  StMnd.  W.C 
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MINERALOGY  AND  GEOLOGY. 
MISCELLANEOUS  COLLECTIONS,  ka, 

4lMtotted  MtB«nl«teBlew|ipa  l«pirtiiw«n  with  yriawJ  lin,  i  t.  J. 

in  Pocket  Caiw   ...    ...                          .»                     .»  •  a  « 

48  ditto                                                         (•ecood  mHc*)  •  •  « 

Hoh'f  Scale  of  Hmrdneu  of  MucrAU,  9  SpccimcM  with  Fita,  in  a 

convenient  CaM                                          m         m   •••  o  4  e 

VoB  Kohbcll  f  Scale  tt  Fuiibaiqr  of  MiMndt.  «  SpcdwMi  in 

Pocket  C>««  .._mM><»M«i>e*o 
G«oloc>cal  CottectiM  Bjk  compiele  .«.._«,».«m«.«4* 
OilW  HammtT  UolacrMd  Suap  «.        o  •  o 

CMy&w/rJktr/^,  AMtf.  MmmmtTt  Ckhdi,  Ltnu'  Acid  BtUUt. 

TMrtt,  Ctrt  n^ivi  Ab, 
^■llB,  anA  Roelmt  Mat  on  Approval  m>4  Mr 
'■•lection  to  all  pBrto  of  the  WoiU*  * 

THOMAS  J.  DOWNING, 

A  WHISKIN  STRBST.  LOMDOV.  BjC 

cATAtxx:i>ms  ran. 


THE  QUARTERLY  REVIEW, 

Nft  aM,  b  pitlilUMdTBIS  SAY. 

CoVTEKDU 

I. -MR   EtWINS  i'OrK. 
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PEEU: 

Incidents  of  Travel  and  £jzploration  in  the  Lands  of  the  Incas 

By  E.  GEORGE  SQUIER,  M.A.,  F.S.A., 


Author  ok  "  NiCAKAf.vA," 


I.AIF.  U.S.   COMMISSIONKK  TO  PkRI', 

'AsriKNT  Mdntmknis  'U-  Missis<;iri 


I  vaii-ey,"  ktc,  nc,  tnc 


WITH  THREE  HUNDRED  ILLUSTRATIONS. 


Thb  early  Spanish  dmnkkn  bwre  Rfanoit 


their  ridl  and  glowinp  language  in  iksrril>inj»  the  empire  of  the  Inca*,  wlli^ 


bad  spread  itself  among  dw  t>1%s  and  ovir  the  ikpet  of  the  Andes"or  !> c  ni,  and  tlie  eloquent  pon  of  Pre^ott  h.is  trncecl  the  stojy 
of  their  conquest  and  oveitbrow— an  episode  hi  the  history  of  the  world  whii  li  Nui  j-.u-ses  romance  m  the  marvellousnes^  of  it  s  drtAjI>. 
and  in  its  deep  and  tragic  interest-  The  subversion  of  the  empire  \nt  ao  sodden  and  complete,  that  the  chr.'niclt-r^  wh-i  foilowcl 
the  Spani»h  armies  had  scarcely  lime  to  record  the  maanersand  habits  of  the  people  in  their  more  obvio.i':  and  Mijn-rru  i  jI  aspects 
none  to  devote  to  the  investigation  of  the  principles  of  theif  social  awl  civil  or^janizations,  and  the  elucidation  .  f  th.-ir  primitive 
history.  To  diwrpver  ibeiw  principles  and  clear  up  the  mists  which  rest  up(>n  their  orii;in  and  .Icv.  lopniLnt,  is  a  ta-k  th.it  h.is  JKen 
reserved  for  the  student  and  archjBologiat  of  later  times.  To  this  task  Mr.  S  niu  r  lia-  I,  v  i  ' I  limi^c'if  m  this  work,  and  under  ati 
entertaininj;  narrative  of  travel  are  fonnd  the  threads  of  tradition  unravelled,  and  the  monuments  of  a  departed  race  reconstructed 
in  a  mannir  that  cannot  fail  to  strike  the  reader  with  anuutemeiit  at  the  advanced  ttate  of  civUisattoa  which  had  been  ■ttainf*  bf  a 
race  which  has  be:n  swept  from  the  earth  as  liarbarian. 
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_2  ttnce  jt64,  in  Huabnr^  b  the  ooljr  uidqiciideal  profes.ti(iaa 

r  in  Gcrioaajr,  dcdicalcd  Hcluuvtlv  to  Mukime  Objects.  Emvi.  Cii- 
tiquea,  Rertewi,  Rcporu^  AdvrrtUtnifiiii.  Strict  eye  kept  upon  ih»  deve- 
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MUSICAL  INTERVALS  AND 
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AN  KLEIMENTARY  TREATISE  ON. 

With  an  Account  vf  an  KtihaiiMci.i.  HAiKi  inium  cxiiihitnl  at  the  Loan 
Collection  of  Scicntihc  Instruments  at  South   Kcniiugton,  1976  ;  also  of 
aa  Eahonoionic  Organ  exhibited  to  tbcAiusical  Assodattro  of  London. 
Mar.  >*r» 

BY  R.  He  BOSANaUET, 


NOTICE  rO  SCIENCE  TEACHERS,  &e. 

In  future  the  Publishers  of  NATURE  will  insert  Adtvr- 
isements  of  Teachers^  Sttm^  stekimg  appointnunts,  at  the 
Special  RaU  »/  u,  id,  far  am  iHseritPHf  or  y,  far  thru 
ttutrtioms.    Eadt  Advertisement  not  to  exceed  thirty 


wards.    These  Advertisements  must  l-i-  /'/  . 


•d.  and  r-  lit 
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I'TufcvM  r  u(  Medicine  in  Kill's  Cotttge,  sod  Physician  10  the  Hovpii^d. 

On  I  II  1:  and  on  VITAL  ACTION  la  HEALTH  and 

DISEASE.  S<>  WtMl/. 

BIOPLASM.  Ao  latamdoetiaB  to  njriolegj  aad  Medioae. 
DISEASE  GERMS,  and  on  the  TREATMENT  of  the 

rCVERISH  STATE.   >m.  U. 
KIDNEY  DISEASES,  URINARY  DEPOSITS,  and  CAL- 
CULOUS DISORDERS.  Hunt  BditioB.  eu. 
LIFE  THEORIES  aad  RELIGIOUS  THOUGHT.   St.  6d. 
PROTOPLASM.  Tidrd  Edhtoa,  tcit  much  enlaived.  tVeM 
The  MICROSCOPE  in  MEDICINE,   Eourth  Editioa. 

tTibrtlk 

1:  J.  *  A.  CHUKCHJU. 


to  the  Publishing  Office  by  IVednesday  mornings.  The 
money  may  ie  tent  in  postage^tamps. 

OFncB :  3%  Bbdford  Stbbbt,  Stramd,  W.C 
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Price  IJ,  Ui. 
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frire  (J. 
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WORKS  BY  CHARLES  DARWIN. 


THE  STRUCTURE  and  DISTRIBUTION 

OF  CORAL  REEFS. 

By  chart. i  s  D.VKWIX,  M.A.,  F.R.S. 
Secoad  Sdiilion,  Revised.  Crown  8va   With  TIum  PUtes.  yi.  td 

Hy  ihr  win  ■  \',it!ior. 

GEOLOGICAL  OBSERVATIONS 

CIN  THE 

Volcgnic  Islands  and  Parts  of  South  America 


[tkaVeyat*  of  HJi.&' 
ANawBdMBB^irfdillapamdllkHtniioM.  Owmftm.  tat-te. 
It  SMITH.  BLOBR.  ft  Oa.  IS.  WalMleo  Vhrn. 


In) 


gliaaaaiiuaafr  b  

ootourcd),  price  tot.  6d. 


The  TIBER  and  its  TRIBUTARIES  ;  their 

Katural  Utitary  and  Oaxsicat  A^wUtiont.  By  STROTUER  A. 
SMITH.  MJi.,  Fellow  of  St.  CtihAiuic'^  College,  C    '  " 

LI  LOMGMAMS  ft  CO. 
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Hi  OiMa  of  Bed*  of  Oicit  in 
of  IrduMl:  E.  Han,  r.ll.S.-Re9ean:haL 


RovAL  Socnrrv,  at  Ljoi.— Un  1 
iht  OHbMWtnw  UMMaM  , 

Fan  IL  Obmbm  of  tne  ftccwae^  rmployed  in  the  Analjnis  of  Emeralds 

and  Borlit  C  G.  William*.  F  R  S  -  On  the  Olh*ov:op«  :  W.  Cnx.kc4, 
KR.S. 

Soanv  AT  Aara,  at  8.— Chemical  Mectiim ;  Phoqihar-braiiM  aad  iu 
AypKaliaiiit  Alnt  Oidr. 

RinrAL iMmrvnoM.  ■!  91— Aicde  Life:  Or.  *-*^ 


QVUCBTT  MiCMtCOMCAL  Ci  i-a 
~  "   ~    1  T.  ChwHris  Whitr 


atl- 


itioB  to  dtt  lifeJiiitoty  of 


Sdantific 


SA  TURPA  y,  AratL  A 
BovM.  Imwi'imaw^  at  3.— UahyioniAn  UmiDva:  Kev.  A.  H.  Skqm 

SUNDAY,  ArUL  •» 
SoKnAV  LarTt'iB  Socimr,  at  4.— On  Thfwnw  rthwi  hi  thf  AwMifMI  Itwn 

Uition  :  Moocnrc  D.  Ccnwnv.  M.A. 

itr^'A'.o/i  r,  Ai  nil.  jj. 

Socirrv  or  Abth,  at  — Cantn»  Lei-tmc  ;  Cnnnection  of  Greek  aod  Rooan 
An  with  tha  Tiirhiag  of  the  Clax-ic^ :  Si<4iic)'  Calvta. 

TUESDAY.  Mav  i. 

ZOOCOCICAI.  Sc^cirrv,  at  8.30 — On  the  Axial  Skeleton  of  lb*  MScaaido; ; 
PmT  Si.  Oeori!'  Mivart— On  some  Points  us  the  Anatomy  tX  Hyrna 
crncutti  :  I>r.  M.  Waiwn  —On  Two  CoUectioRi  of  Hctaroeenoi  li^i- 
doptcra,  from  New  ^Valandt  iridi  Pi  Wll|llilMia  of  Maw  Canaia  aM 
Specie*  :  Arthur  O.  Butler. 

RftVAL  iNtTrrOTMM,  at  a.— Amual  Meatia^ 

Oitmii  toToiM,  at  ft— On  Sonnd ;  Dr.  S.  STBrnThoovion. 

■rFn\ESDAr.  Mat  a. 
SocnTv  or  Art*,  at  S  — rn-.nr.ucm  BkakiMt  Q^tiTyiar. 
Emtomolocicai.  Society,  at  7. 
MlCMMOOMGAL  SOCU'l'ff  it  S* 

HnmcnTirMt.  Socmv.— Vndi  and  rbnl  OMvluce  at  it 
Ogaamticai  at  t. 

OnaMU  LacTimn,  at  6.— On  the  Ear ;  Dr.  B.  SyMS  tWmguan. 
THURSDAY,  Mat  j. 

RovAL  SociaTV,  At  S 

SoctBTV  or  Ahtiijuaxiis,  at  &.30. 

LiMNBAM  SociiiTV,  at  t.—Tkla$fi  petftiSaiHrn  at  a  Bridih  Flaatt  &  S. 
Boi)i|;«r.  F.  I,  S  — On  the  Structure  and  Afinittea  of  tha  Genus  Ali*UUn 
a<M  ADicil  Furm*:  Pro'.  Nicholson  and  R.  Sthctidga^— O*  the  Sacnl 
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IN  EIGHTEEN  MONTHLY  PARTS,  PRICE  w.  EACH. 

THE  FOBCBS  OF  NATUBE: 

A  POPULAR  INTRODUCTION 
TO  THE  STUDY  OF  PHYSICAL  PHENOMENA, 

BY 

AM^D^E  GUILLEMIN. 

Translated  firom  the  Francli  by  Mrs.  LOCK  YE  R,  and  Edited,  with  Additions 
and  Notes,  by  J.  NORMAN  LOCKYER,  F.R.S. 

ILLUSTRATED  BY  NEARLY  FIVE  HUNDRED  ENGRAVINGS. 

The  "  Forces  of  Nature  "  has  liiiherto  been  accessible  in  England  only  in  an  expensive  edition  in  one  Large 
volume.  It  appears  to  the  ;ju1>l.shers  that  by  issuing  it  in  monthly  parts,  at  about  half  the  original  cost,  they 
will  bring  it  within  the  reach  of  a  wider  circle.  They  believe  it  is  not  too  much  to  say  that  there  is  no  wollc 
in  the  language  from  which  the  general -reader  can  obtain  a  clearer  view  of  the  principles  of  physical  science, 
and  that  it  is  as  sound  and  accurate  as  it  is  pujiular.  Tiie  numb.'r  and  beauty  of  the  niustrations,  and  the 
lucidity  of  the  style,  have  given  it  an  enormous  circulation  in  France,  and  two  very  large  editions  have  been 
sold  in  England.  The  whole  book  has  been  thoroughly  edited  and  adapted  for  the  Eqglish  public  by  Mr.  J. 
NORMAN  LOCKYKR,  F.R.S.,  whose  name  is  a  goanotee  not  only  for  the  sdeotific  accaiacy.  but  for  the 
completeness  and  lateness  of  the  information.  * 

The  first  of  the  seven  books  of  which  it  condsts  trnts  of  ORAvmr  and  attractio>;,  the  weight  of  air  and 
gases,  tlie  pcmluluin,  the  balance,  and  the  barometer.  The  second  discusses  the  phenomena  of  sound,  the 
propagation  of  sound  in  air  and  tubes,  and  tiie  theory  and  explanation  of  musical  instruments.  Tiie  third  of 
the  laws  of  light  and  coi  ouK,  phosphorescence,  double  refraction,  diffraction,  and  polarisation.  The  fourth 
book  is  devoted  to  heat.  The  fifth  and  sutth  to  magmbtisu  and  slectricity,  and  liie  seventh  discusses  the 
rainbow,  the  rise  of  clouds  and  fog.  and  die  whole  subject  of  ATUOsfBUic  mraoits.  Theie  is  a  very  complete 
and  elaborate  index  to  the  work.  ^ 

7^e  First  Part  'wHl  /vr  hsvei  m  Mt^  t,  and  ike  /tOBaOioH  wiff  be  tm^mtei  mMikfy,  the  whole  bans 

(omplettd  in  Eighteen  Parts. 

The  Daify  Nan  lajn      The  neduxl  u^ictorial  illttSbation,  accotnpaaied  as  it  is  by  dcscriptioos  «f  •iiigulu'  dewam*  nukes 
the  experinenti  as  catgr  to  umferstwicl  m  thou^  thqr  were  actaally  perJbnouil  before  the  reader.  There  are  450  of  Aese  iOtttttation^ 
"  retl  ettcdted,  mid  so  adrainbly  fitted  to  the  f        "      "   -  - 


all  well  ettcBted,  and  so  admirably  fitted  to  the  text  as  to  make  toe  hook  nteresting  to  young  people,  4rhlle  it  is  at  Oe  tame  rime 
worthy  of  ihc  notice  of  the  vt«'lcnt." 

The  Saturday  A'fi'uw  reniarkji: — "  .•\ltoi;<.ihci  the  work  may  Ijc  said  tu  loavc  no  parallel,  either  in  point  of  fulness  or  attraction, 
Bi  ■  poptdar  manual  of  physical  science." 
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IN  Svo,  PRICK  iS..-. 

PAPERS  ON  ELECTROSTATICS  AND  MAGNETISM. 

BV  • 

SIR   WILLIAM   THOMSON,  F.R.S. 

The  Athenmim  says :— "  Kvcry  student  of  the  subject,  hotraver,  will  be  glad  to  have  thew  aiSdes  thai  collected  in 
easily  accn!Ml>lc  form,  for  tticf  are  all  importul^  and  aoflw  it  b  not  too  mocfa  to^fl^  that  thdr  iaportnce  fht  sell 
of  elcctridtjr  can  hardljr  be  over-estioiatecL" 
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GILBERT   WHITE'S   NATURAL  HISTORY 
AND  ANTiaUITIES  OF  SELBOME. 

Edited  wHh  NeteshrFitATnc  BucKMMik  a  CtaplcrM  AatiMriti^  With 
Ofkinal  nhntiationi  from  Dnwing-s  by  Pwt  Drianiotta,  lataa  at  Saltan  niu  and  bam,  mm  falwrtng  and  carioi  objecta  tapplicd 
bylbeEditori  alwallapandColooiedPIatb  Medhimtvo.  (gaifenBwith'«H«llsBd  HoMiirrsiAM 


ALSO,  A  LARGE  PAPER  EDITION, 

thirty  Antotype  lUmtntku  bom  Dnwinfli  bf  I 
la  hair  aiencoo  d^gnd^  ^4  4^ 

MACMILLAN  AND  CO^  LONDON. 


in  additica  to  the  abovab  thirty  Antotype  lUmtntku  bom  Dnwinfli  bf  Prof,  DeUmoUa^  a^  a  '^'^'nrt^  Map 
taf  thaFnvacascirSel^oma    Two  vda  half  nencoo  d^gnd^  /4  4fc 
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TRUE  TIME  BY  OBSERVATIONS  OF  THE  SUN. 
DPHT'd  PATENT^  DIPLBIDOSCQPB  Reflecting  Transit  laitnimeot)  in  iti  tinplat  iatm 
,  (price  £;i  y.)  will  deteimine  trae  time  to  irithin  two  seooodi. '        illnstiated  Punphkt  poet  free  vpcn 
application* 

E.  DENT  &  CO.  . 

MANUFACTURERS  OF  CHRONOMETERS,  &c.,  TO  HER  MAJESTY, 

61,  STRAND,  AND  34,  ROYAX.  BXCHANGB,  LONDON. 
(FACrORY-GERRARD  STREET.) 

BISCHOF'S  SPONGY  IRON  FtLTER, 

  AS  NOW  SUPPLIED  TO 

MAJESTY  AT  WINDSOR  CASTLE  AND  BUCKINGHAM  PALACE. 
AND  TO  THE  ROYAL  FAMILY. 


Is  Officially  Certified  as  the  »Mt  cflkicBt  and  lasting  for  removing  sewage,  lime,  and  lead  fraa 
water.  See  Report  ol  Royal  Commission,  presented  to  Parliament,  Session  1875.  Weekly  Repoiti 
of  ihc  ReKistrar-Ck-neral  of  January  8,  1876,  Hid  January  6,  1877  ;  Journal  of  the  Royal  AgricnJanl 
Society  of  r.r>^'land,  Vol.  XL,  I'art  i,  1875.  See  also  leading  articles  in  the  Timti,  Febroary  i, 
1877,  the  J::,>st>ig  SJatit/arJ,  February  2,  1877,  tos, 

IiMleedtpe  found  that  mjrriads  of  mnratewoneivere  develops  tiie  Animai  Ctaavcoal,  sad 
pMMd  out  nith  the  ^(a.^—R^urt^  RtytX  CmmMui,  p.  330. 

NO  CHARCOAL  lN  THE  SPONGY  IRON  FILTER 


'    EXTRACTS  PROM  OFFICIAL  REPORTS,  PRICE  LISTS,  AND  ALL  PARTICULARS 

AT  DEPOT, 

505,  OXFORD  STREET,  LONDON,  W.C.,  or  Post  Free. 


THE  LONDON  &  GENERAL  WATER  PURIFYING  COMPi^NY,  LIMITED 

PAtnT  CIITFBR  FltTCltB,  CBAKOED  EOIELY  WITH  AKIMAL  GBAK  COAL  rtquWafc  wliai fcred.  00  aasrtto  wtinw, 

And  luperior  to  all  othrn.    I'ufe  Protestor  FrAtikluK!'»  rcporu  to  the  KcKisinMScMildL  Jnhr  1SC6,  Wiwsailni 

1W7,  and  M*y  1870.   bcr  aho  ihe^mrf/,  January  is,  1867.   Alio  Tctiimooiab  ftgm  Pr.  mtiall,  StptMebw  MrtaU*  Cfatea 

«3,  1863  :  Dr.  Lanketirr,  Scplember  10,  1 W7  :  Dr.  LcUiebjr,  Kebruary  1$,  iMSi  and  Dccmkcr  ilys.  Filter. 

Prc  i- lot.  and  upwards     Portable  Kilters  on  thl»  syslttii,  ;£i  i$.  to  £1  , ..  _^ 

Piilti  tii-itt!  ijid  u  til  li)-  Her  Majeity  the  Quten,  at  Oiborne  ;  b>  H  R.  M.  the  Priitcc  of  Wale*,  at  SaniJhtX'  fTa3PS> 

ham  :  by  H.R.H.  the  Duk«  of  Cambridse  :  ih.  /!iu  of  the  Medical  Profcatoa;  and  M  thm  Lendom  aL  Tw&X 


Hoiue  CiMtre,  Sited 
with  a  Cistrm  Kilter. 


George's,  Fever,  and 
itituuona,  bnwaio,  he 


Hoapiiali,  and  at  Government  banacka  and  In 

Water  T»ting  Apparatuii,  lot  fuL  and  nr.  each. 


**T«itine  Appaiatua  for  Discovering  the  Prcscucf  of  Inipnriti'-s  in  Water"  Is  a  most 
and  portable CBe —Ku^/ Dv K  t  n  tl;e  Prrlimmaiy  I  'l.tic!  cil  Health  OfTi ten. 
Pocket  FUtcra  41.  td  and  6>,  each.     Houscbold  and  Kancy  Kilters  from  is,. 
The  Filten  Bay  b*  sees  in  operation,  and  lull  partiailar*  obtained,  on  applteaiiun  to  the  Seoelary,  at 
157,  STRAND,  W.C.  (Four  Doora  from  Somenot  Houae),  LONDON. 
RmJ  « WaiM:  iti  lapHiiiasaDd  PuriiHiiM,''  fric^  pwyott. 


BY  SIR   WYVILLE   THOMSON.  F.R.S. 
•   Dfreetor  of  the  Soientlflo  Staff  of  the  "  Chaitengor  "  Expedition, 

SECOND  EDITION,  in  royal  8vo,  extra  gilt,  with  nearly  100  lllustra'ioiis  ami  8  (  'i  li  nre  !  Mnps  and  Plans,  price  3I».  6f. 

THE  "DEPTHS  OF   THE  SEA. 

AN  ACCOUNT  OF  THE  GEMIRAL  RESULTS  OF  THE 

DBSDGma  CRUISES  OF  H.M.S.  "LIGHTNING"  AND  "POBCUPINfi' 

During  the  Summers  of  1868-69-70  un^lcr  the  Scientific  Direction  of 
Dr.  Carpenter,  F.R.S.,  J.  Gwyn  Jeffreys,  F.RS.,  and  Sir  Wyville  Thomson,  P.R.S. 

"Marked  throughout  by  lo$>icaI command  of  r.a(^ts  no  less  than  by  palienoe Uid tliiU  in  accumulating  them." — S^tuiJay  K.-.  r» 
"Even  to  the  non-scientific  reader  who  undeistands  neither  Latin  names  nor  Miller-Casclla  theraomcteis,  this  book  J 
Dr.  Wyvil     I  h  nuon's  may  still  be  full  uf  interest,  if  he  who  glances  at  it  cares  to  see  wha;  a  wonderful  world  heHvea  in  aad  fc.i 
vciy  little  he  knows  about  it.    The  bonk  is  worth  having  only  lor  ttic  illustrations.   Looking  at  the  cDgnvinc^  it  it  not  too  mci 
lo  aaj  tint  no  mch  illustrations  of  the  peculiarly  delicate  and  canii>licatLd  fonm  of  lomr  animal  ICb  bave  yct  ■ppeond.'* — TTnui. 
"  An  exceedingly  interesting  and  well-illustrated  volume.  "~PaU  Alaii  Gsuttt,  i 
"  As  a  profoiindly  valuable  contribution  to  science,     a  literary  eflbit  of  hig^  order,  and  as  an  ehgantly  artistic  Tolnase^  ti 
bcok  It  worthy  of  the  warmest  prai.'e." — Quarttrly  Journal  of  ScUmt. 

"  Prof.  Thomson's  book  i.s  lull  of  intcrc.vling  matter,  and  n  written  by  a  master  ot  the  art  of  popular  expoiitioM.  li 
excellcnily  illustiated,  both  coloured  maps  and  woodcuts  possessing  hi^h  meriu  Those  who  have  already  become  inteiWSIcvl, 
dredging  operations  will  of  coBne  make  a  point  ol  reading  this  work ;  those  who  wish  to  b«  pleasantly  introduced  to  the  snb- 
Md^r^^jtoaypteortett^^    wiuch  anires  from  time  to  time  from  the  CkaUmpTt  ahomd  not  fail  Co  icck  uastmcttoa  t\ 

MACMILLAN  AND  CO.,  LONDON. 
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